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Executive Summary

The JAIN™ APIsfor Integrated Networks bring service portability, convergence, and secure network access to telephony
and data networks.

By providing anew level of abstraction and associated Java™ interfaces for service creation across Public Switched
Telephone Network (PSTN), packet (e.g. Internet Protocol (IP) or Asynchronous Transfer Mode (ATM)) and wireless
networks, JAIN technology enablesthe integration of Internet and Intelligent Network (IN) protocols. Thisisreferred to
as Integrated Networks. Furthermore, by alowing Java applications to have secure access to resources ing de the network,
the opportunity is crested to ddiver thousands of services rather than the dozens currently available.

Thus, JAIN technology is changing the telecommuni cations market from many proprietary closed sysemsto asingle
network architecture where services can be rapidly crested and deployed.

JAIN technology is being specified as a community extension to the Java Platform. Development is being carried out
under the terms of Sun’s Java Specification Participation Agreement (JSPA), Java Community Process™ (JCP), and
Sun’s Community Source Code Licensing (SCSL) terms.

The JAIN initiative consists of two areas of development:

** TheProtocol API Specifications specify interfaces to wireline, wireless and | P signaling protocols

** The Application API Specifications address the APIs required for service creation within a Java framework
spanning across all protocols covered by the Protocol API Specifications

Today, over eighty companies are participating in the JAIN initiative a various levels (see Appendix: JAIN Community
Members).



What isthe JAIN Initiative?

Objectives and Scope

The objective of the JAIN initiative isto create an open vaue chain from 3rd-party service providers, facility-based
service providers, telecom providers, and network equipment providersto telecom, consumer and computer equi pment
manufacturers.
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Figure 1: JAIN Initiative



The JAIN initiative integrates wireline, wireless, and packet based networks, asillustrated in the diagram above. The
adaptation of network specific protocolsto the JAIN modd is covered in the Protocol APl Specifications. Additionally,
the JAIN initiative abgtracts the protocol s covered by the Protocol APl Specificationsinto asingle cdl control,
coordination, and transaction model to be used by compliant services. Thisisbeing driven by the work in the Application
API Specifications.

Business Drivers and Industry Goals

The JAIN initiative brings service portability, convergence, and secure network accessto telephony and Internet
networks. Thiswill pogitively ater the current business structure of these networks asfollows:

T Service Portability: - Write Once, Run Anywhere. Technology development is currently constrained by
proprietary interfaces. This increases development cogt, time to market, and maintenance requirements. With the
JAIN initiative, proprietary interfaces are reshaped to uniform Javainterfaces delivering truly portable applications.

T Network Convergence: (Integrated Networks) - Any Network. By delivering the facility to alow applications
and servicesto run on PSTN, packet (e.g. IPor ATM) and wireless networks, JAIN technology speeds network
convergence. As demand for services over IP rises, new economies of scale are possible aswell as more efficient
management and greeter integration with I T.

T Secure Network Access - By Anyone! By enabling applications residing outside the network to directly access
network resources and devicesto carry out specific actions or functions, a new environment is created for
developers and users. The market opportunity for new servicesis huge when controlled accessis provided to the
available functiondity and intelligence ins de the tel ecommunications networks.

The JAIN initiative takes the telecommunications/Internet market from many proprietary closed systemsto asingle open
environment able to host alarge variety of services. By opening the network to Java applications, the opportunity is
created to deliver thousands of portable, integrated services rather than the dozens currently available. Javaand JAIN
technologies will alow carriers to extend the services and make them more festure-rich. JAIN technology makes next
generation telecom application development faster, Smpler and less expensive through the use of Javatechnology.

Theremova of proprietary roadblockswill set the stage for an open market where Network Equipment Providers
(NEPs), Independent Software Vendors (1SV's), protocol stack vendors, service providers and carriers can market a
variety of Java technology-based components. Participants will then be able to select their components and vendors on
the badis of functionality and value. This*open vaue chain’ market mode will stimulate the re-use of existing
components and the devel opment of additional or missing functionality - maximizing efficiency aswell asinnovation. It
also opensthe market for innovative new players.

The next generation architecture provided by JAIN technology creates alevel playing field for deploying new services.
Thismodel is best served when dl network levels participate - hardware companies, stack providers, network equipment
providers, service providers, and carriers. In the fiercely competitive telecom market, the carriers that embrace these next
generation capabilities will succeed by leveraging their ability to creste new servicesto differentiate themselves from less
nimble competitors.



Technology Overview

As previoudy noted, the JAIN specification effort is divided between two areas of development:

T The Protocol API Specifications specify interfaces to wireline, wireless and | P signaling protocols

T The Application API Specifications address the APIs required for service creation within a Java framework
spanning across all protocols covered by the Protocol API Specifications

The areas of focus of the Protocol & Application APl Specificationsis detailed in the section ‘ Major Components’ later
in this chapter.

These two groups of API Specifications bring together Intelligent Network and Internet technologies to provide state-of -
the-art telecom services. Services examplesinclude: 800 or Free-Phone, Follow-Me, Time-Of-Day, Cadling Name
Ddivery, Do-Not-Disturb, and more for the phone, the Internet, cell phone, web device, etc. On Integrated Networks
these services will include not only voice but dso avariety of data, media, programs, and unified messaging elements.
Such an integration of the Internet and the Intelligent Networks also provides access to personalized data and network
services for end clients, e.g. through asimple browser customers can access services and even define their own network
environment.

A JAIN service provisioned network includes support for service creation, service logic execution, and service policies.

Service Creation alows the devel opment of new service building blocks and the assembly of services from these building
blocks, typicaly using one or more commercialy available, off-the-shelf tools such as an Integrated Devel opment
Environment (IDE) or Bean Boxes (providing alibrary of re-usable JavaBeans™ components). Next generation network
serviceswill be assembled on the fly in a plug-and-play fashion, dragtically reducing the time and effort to develop
services.

Sarvices are then deployed into a JAIN™ Service Logic Execution Environment (SLEE) allowing the provisioning and
lifecycle management of these services. Once asarvice is deployed in the JAIN SLEE, ruleswill be defined for service
impacting network and connection parameters (e.g. Qudity of Service), billing and usage parameters, network integrity
management, etc. Thisis called Policy Management, and will be addressed in subsequent JAIN specifications.



Architecture

At itscore, the JAIN architecture defines a software component library, a set of development toals, aservice creation
environment, and a carrier-grade service logic execution environment to build next generation servicesfor integrated
PSTN, packet (eg. ATM and IP), and wireless networks.

While many new systems may be developed using the JAIN architecture, several basic communications abstractions are
carried forward:

A Network layer:

T Telecommunications - (Advanced) Intelligent Networks (AIN/IN) or Signaing System 7 (SS7) with many
protocols - ISUP, INAP, TCAP, etc.

T Wirdess- SS7 with Mobile Application Part (MAP) layer
T Internet or Packet - SIP, MGCP, Megaco, H.323.

A Signaling Layer:
T Telecommunication - Signaling Service Point (SSPs) or switches

T Wirdess- Mobile Switching Centers (MSCs)
T Internet - emerging softswitches or cal agents, and media gateway controllers or H.323 gatekeepers.

A Service Layer:
T Telecommunication - Service Control Points (SCPs)

T Wirdess- any combination of Base Station Contrallers (BSCs), Home Loceation Registers (HLRS), Visitor
Location Regigters (VLR), and MSCs.

T Internet - Application Server

Asillustrated in the figure below, the JAIN architecture includes a Service Creation Environment (SCE) for both trusted
next generation network services and untrusted third-party applications. Trusted services (and policies) reside within the
core of public networks. Untrusted services are services written by third parties that access functions within the core
public networks. Through a secure service provider interface, these third party applications are kept from compromising
the reliahility or integrity of those networks.
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Figure 2: JAIN Architecture

The JAIN architecture providesfor the (trusted) next generation network servicesin a carrier-grade service logic
execution environment It is expected that many services and implementations of the JAIN SLEE will be implemented
using Enterprise JavaBeans™ (EJB).

Untrusted services like trusted services might have similar requirements for the SLEE depending on their scope.
Untrusted services also will rely on container infrastructures that can be used to 'hold' services (e.g. EIB, Java™
Embedded Server (JES), and JNI™). The JAIN SCE is compatible with both environments (e.g. trusted and untrusted
service cregtion).

Standard Interfaces for Signaling and Services

The JAIN initiative defines astandard set of interfaces for signaing and service protocols. With awell-defined
enforceable Java standard, services readily port, unchanged, to any vendor platform. By defining acommon interface
between two or more protocols, networks converge. The JAIN™ Call Control API (JCC) and the JAIN™ Coordination
and Transactions (JCAT) within the JAIN community are defining such acall control/session interface.

The objective of the JCC and JCAT APIsareto provide applications with a cons stent mechanism for call control and
cal processing transactions. JCC and JCAT include the facilities required for observing, initiating, answering, processng
and manipulating cals, where acall may include multimedia, multiparty sessions over the underlying Integrated Network
(PSTN, packet and/or wireless). JCC isaunified call mode! that incorporates the basic features of the Java™ Telephony
API (JTAPI) aswell as Parlay's Call Control Service, and provides an extensible Java framework for supporting complex
call processing applications.
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Coordination and transaction includes facilities for additiona applicationsto beinvoked before, during or after call
processing, generaly for value added features, such as Virtual Private Networks, media-rich (multiparty) sessions, etc.

Network Topology

The JAIN network topology provides carriers with the ability to deploy next generation network services on devices
ingde or at the edge of the Integrated Network, including any Javatechnology enabled end user device. Furthermore,
support for al the necessary telephony protocols that are used between the different network elementsin IN, AIN, and IP
based (telephony) networksis mandatory.

A key aspect of the the JAIN component architecture isto move the signaling layer away from proprietary switchesinto
open cal control servers, aso known as call agents, media gateway controllers, or softswitches. Signaling, thet is, the
protocols used to establish and terminate communication connections, isthe common thread between conventional
telecommunications switches and softswitches. The ability to adapt the signaling components between networksis
paramount to the success of carriers and network service providers.

Figure 3isapictorial representation of where JAIN APIs are defined within acommunications platform. The softswitch
architectureis centered on mapping the call control/session interfaces onto the underlying protocol APIs. Since
softswitches perform signaling on IP networks, most are equipped with aSIP, MGCP, MEGACO or H.323 underlying
protocols. Severa softswitches aso include SS7 protocols to address interfaces for the existing telephone network.

Figure 3: JAIN APls
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The JAIN initiative offers key components to build open softswitch architectures and provide service portability through
aunified Javainterface to develop and deploy next generation services. The JAIN framework of APIsisbroken into
four categories:

T Connection or Protocol Interfaces
T Cdl Control or Session Interfaces
T ServiceLogic Interfaces
T Service provider access

Asan example of acomplete service, let's have acloser look at a conference call. The fact that a conference call is needed
for about 1 hour with 12 participants is defined on the services layer, which will aso create the overall accounting record
used for billing. The actual call legs (12) attached to the conference call are handled at the signaling layer by either
participants calling in with a participant number or the call control element setting up some of the call legs. Call legs
could be using voice over IP (VolP), wireless or wirdline protocols. The network layer protocol stacks handle individual
cal legs, eg. aleg isdisconnected on hang-up.

It should be emphasized that the JAIN compliant components do not necessarily reside on asingle server, sincethe Gate
Keeper, Gateway Control, and Signaling Gateway functiondity istypically implemented as amulti-tier, distributed
application on dl signaling network elements. Such an approach provides significant advantages for scalahility,
performance, religbility, manageability, reusability, and flexibility.
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Major Components

JAIN Protocol API Specifications

The JAIN SS7 APIs define Java classes to interface Transaction Capability Application Part (TCAP), Integrated Services
Digital Network (ISDN) User Part (ISUP), Intelligent Network Application Part (INAP) and Mobile Application Part
(MAP). The JAIN IP APIsinclude SIP, MGCP, MEGACO and H.323. Thislist will be expanded to meet industry
requirements.

JAIN™ TCAP

TCAPisalayer of the SS7 communications protocol that was developed to add transaction based functionality to the
existing telephone network. Thisincludes functions such as maintaining a dial ogue with a database or providing the
mechanism to access remote switches and activating festures within those switches. The TCAP layer is designed for
sgnaling related messages and provides ameans for transfer of information from one application at a switch to another
application within another network entity. The information passed through the TCAP layer must be transferred between
applications, transparently through the network.

The JAIN TCAP API specifiesaJava APl that will provide the interfaces and classes required to initialize and terminate
aTCAP session, manage TCAP didogueidentifiers, retrieve, build and send dialogue and component primitives.

TCAP provides the means for the invoceation of remote operations between signaling point nodes and thus provides
generic servicesto applications such as mobile telephony and free phone service.

TCAPisusedintherea world today by avariety of gpplicationsincluding:

T "800" Number Trandlation — One of the first uses of TCAP, where avirtual "800" phone number is converted
into a physical route-able phone number.

T Calling Name Delivery — A subscriber can see the name of a caller instead of just acaler id.

T Do Not Disturb — A subscriber can temporarily block incoming call and revert the calls to avoice mail box
based on criteria such astime of day, caller id, etc.

JAIN™ |SUP

The JAIN ISUP provides an AP to the signding functions that are needed to support switched voice and data
applications. ISUP is defined within the SS7 specifications as a communications protocol used to set-up, manage and
release trunk circuits that carry voice and datacall over the PSTN.

JAIN™ MAP

JAIN MAP classes manage the Pan European standard for cellular processing Global System for Mobile
Communications (GSM) and the North American standard for cellular processing (1$41). The JAIN MAP interfaceis
concerned with:

T Network Topology: Home Location Register, Visitor Location Register, Base Station Controllers, Mobile
Switching Centers, etc.

T Mobile applications such as roaming, hand-off, lookup, etc.



13

T Wirdineinterconnect

T Services such as subscriber voting, reporting, short message service, news, etc.

JAIN™ 3G MAP

The JAIN 3G MAP API specification isfor the mobile gpplication in the 3G domain. The entitiesin aPublic Land
Mobile Network (PLMN) need to exchange information to manage roaming mobile stations (MSs). The 3G MAP
defines protocol through which the core network entitiesin the 3G domain can transfer information between them. It
defines the message syntax and the procedures for message exchange between network entitiese.g,
MSC,HLR,VLR,GMSC,gsmSCF,IWM SC,SIWF,SGSN,GGSN,GML C. The representative set of services between these
entitiesare:

T Location Management servicesHLR/VLR, LCS, gsmSCF)
T Authentication Management servicesHLR/VLR)

T Subscriber Management serviceS HLR/VLR)

T Subscriber Information services(HL R/gsmSCF)

T Supplementary services(MSC/VLRHLR/VLR)

T Messaging services (MSC/HLR,SGSN/HLR)

JAIN™ MGCP

Media Gateway Controller Protocol (MGCP) controls voice and media over packet gateways. Gateways alow for the
interconnection of the PSTN with packet networks. This dlows usersto make cals that span both the PSTN and packet
networks. MGCP has been defined asaprotocal for contralling these gateways.

The JAIN MGCP API allows devel opers to write MGCP services while the standard is maturing. The JAIN MGCP API
will be backward compatible as the MGCP protocal is enhanced. JAIN MGCP API provides an industry standard Java
technology interface into proprietary MGCP protocol stacks.

The JAIN MGCP API includes gateway interfaces and control interfaces necessary to create and rel ease connections, to
modify connections, and to audit connections.

JAIN™ 9P

Session Initiation Protocol (SIP) enables voice over |P gateways, client end points, PBXs and other communications
systemsto interface with each other.  SIP addresses the call setup and tear-down mechanisms over the Internet. SIP does
not include the mechanism for media streaming between caller and “calleg’.

Similar to HTTP protocals, SIPis an application client/server protocol, with requests issued by clients and responses
managed by servers. SIP enables usersto participate in multimedia sessions (or cdls) and communicate in both unicast
and multicast sessions.

JAIN SIP API provides aindustry standard interface into proprietary SIP protocol stacks. The JAIN SIP API includes:
T User/Agent Server interfaces
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T Proxy Server interfaces
T ReDirect Server interfaces

JAIN™ 9P Lite

JAIN SIP Liteisahigh-level Java API that will beto allow application devel opersto create application's that have SIP as
their underlying protocol without having the need for extensive knowledge of the SIP protocol. Thiswill engble
developersto rapidly create applications, such as user-agent type gpplications. JAIN SIP Liteisathin API that can be
used as a high-level wrapper around the SIP pratocol providing application devel opers with amore smple abstracted SIP
AP

SP Serviets

The Session Initiation Protocol (SIP) is used to establish and manage multimedia |P sessions. The SIP Serviet AP
definesahigh-level extension API for SIP servers. It enables SIP applications to be deployed and managed based on the
servlet model and the existing Serviet API.

The SIP Servlets API enables SIP servers to be augmented with Java extension code which can be deployed and
managed as aunit. In addition to the actual SIP Servliet API, XML based deployment descriptors and related file formats
are defined. The SIP Servlet APl issimilar in natureto the HT TP Servlet API, however there are some important
differences —the main difference being that HTTP servlets run only on origin servers. In SIP networks, proxy servers
play amuch more significant role, as do application serverswhich initiate requests. As such, SIP servlets must be able to
run on these other server types.

JAIN™ INAP

JAIN INAP isanon-cal-related control protocol that alows applications to communicate between various
nodes/functiond entities of an Intelligent Network . The protocol defines the operations required to be performed
between service providersfor providing IN services, such as number trandation, time of day, and follow me. The JAIN
INAP API will be based on the American National Standards Ingtitute (ANS!)/Telcordia Advanced Intelligent Network
(AIN 0.2) and International Telecommunication Union — Telecommunication Standardization Sector (ITU-T) CS-2
INAP specifications.

JAIN™ MEGACO

MEGA CO gstandardizes the interface (Reference N) between the Call Control entity (Media Gateway Controller or
MGC) and the Media processing entity (Media Gateway or MG) in the decomposed H.323 Gateway architecture
proposed by ETSI TIPHON and adopted by IETF. MEGACO has been defined by IETF MEGACO WG and ITU-T
SG-16. MEGACO is centra to Vol P solutions and may be integrated into products such as Centra Office Switches,
Gateways (Trunking, Residential, Access), Network Access Servers, Cable Modems, PBX s etc., to develop a convergent
voice and data solution.

JAIN™ H.323

H.323isthe ITU-T standard for “ Packet-based Multimedia Communications Systems’ and the protocols necessary to
achieve the defined system. The H.323 System is designed to move redl-time bi-directional multimedia (audio, video,
data, fax) across packet-based networks while maintaining connectivity to PSTN, including SS7 circuit-switched
networks and H.320 systems. The signaling protocols are defined by H.225.0 and include RAS and Q.931. RAS, or
Regidration, Adminigtration and Status, handles user management; Q.931, an adaptation and optimization for packet
networks of the original ISDN Q.931, handles call signaling; H.323 also uses the H.245 protocol which provides media
control by opening the media channels and negotiating the capabilities for each endpoint. H.245 can adso change the
characterigtics of the channel, dlowing for asymmetrica rate and codec adaptation between endpoints, features necessary
for multimediainteractive communications.
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JAIN™ H.323 API provides an industry standard interface for implementation of H.323 building blocks: Gatekeepers,
Terminals, Gateways and Multipoint Control Units (MCUs) compliant with H.323v.4 and is backwards compatible with
earlier H.323 versions,

JAIN™ Operations, Administration, and Maintenance (OAM)

OAM provide astandard portable interface to a service provider to provision and maintain componentsin aPSTN/IP
network. Transmission rates, hardware characteritics, routing configurations, etc. are al part of provisioning a protocol.
While other JAIN APIs, such the JAIN TCAP API and the JAIN ISUP AP, define acommon interface to proprietary
implementations of protocol layersin an SS7 protocal stack, the JAIN OAM API defines a common interface to
proprietary management interfaces for SS7 protocol stack and also to IP based protocol stacks such as MEGACO,
MGCP, H.323 and SIP. The JAIN OAM AP dlowsfor the crestion, deletion, modification and monitoring of network
components.

JAIN™ SDP
The JAIN SDP API describes multimedia | P sessions. The SDP API isintended to be complimentary to other APIs such
as: JAIN H323, JAIN Megaco, JAIN MGCP, JAIN SIP, IMF and the Serviet APIs.

The SDP messages encode a description of a session and are composed of two types of elements: fields and descriptions.
SDP messages are formatted as a set of lines. A field isaline of text in the SDP message. Each field contain information
specific some aspect of the session. There are severd field types. Each field typeisidentified by aunique character (e.g.,
"¢ for connection). Each field type has afixed format for its content. A description is an aggregetion of fields.

The SDP API version 1.0 will enable the proper encoding and decoding of SDP messages and alow a user to get, set or
modify any element of afield or description in a SDP message.

JAIN Application API Specifications

JAIN™ Call Control

The JAIN Cdl Control (JCC) AP provides applications with a consistent mechanism for interfacing with underlying
divergent networks. The application needs only interface once to a JCC interface and the subsequent JAIN adapters will
alow calls and datato pass to various networks.

JAIN™ Coordination and Transaction

The JAIN Coordination and Transaction (JCAT) APl includes the facilities required for gpplicationsto be invoked and
return results before, during or after calls; to process call parameters or subscriber-supplied information; and to engagein
further cdl processing and control. JCAT perceives JAIN Call Control asits core cal control package and extends it with
conceptsto model and control terminal capabilities.

JCAT extendsthe JCC call control model with termina capabilities and it enriches JCC's state diagrams such that an even
more diverse range of applications can be supported such as the AIN/IN class of gpplications.

JAIN™ Service Logic Execution Environment

Once services are crested, they can be tested and deployed in the JAIN Service Logic Execution Environment (SLEE).
JAIN SLEE defines interfaces and requirements mandatory for telco/l nternet operations within carrier grade and Internet
networks.
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JAIN™ Service Provider API for the Parlay Specification

The JAIN Service Provider APIs (SPA) for the Parlay specification will provide the secure access mechanism to
network capabilities. This set of APIswill focus on a Javatechnology based implementation of Parlay and with
extenshility to alow other servicesto be exported by the network operator and discovered by the service provider/user.

JAIN™ Common API
There are currently over twenty JAIN specifications which have a consistent architecture and share common design
patterns. As aresult, they have common base interfaces and classes, such as data types and exception definitions.

The JAIN Common APl documents and specifies these common base interfaces and classes to avoid duplication in each
of the JAIN specifications and to maintain consistency of these interfaces and classes across these JSRs.

Related Java Technology Initiatives

The Enterprise Java Platform has been designed to provide aflexible, reliable, and scalable environment and isan
excdlent candidate technology for the devel opment and deployment of the JAIN architecture and JAIN next generation
services. The JAIN architecture leverages the platform independence of Javatechnology. However it isaso designed to
be distributed and independent from any specific protocol, or middieware infrastructure (e.g., Remote Method Invocation
(RMI), Common Object Request Broker Architecture (CORBA), and Distributed Common Object Mode (DCOM)).

The JAIN architecture also leverages and integrates many existing and on-going development effortsin the Java
programing library space. Some of the most important related initiatives are developing (or have developed) a Java
technol ogy-based encapsul ation to data base access (JDBC), access to naming and directory services (INDI) and a Java™
Transaction Service (JTS) based on CORBA's Object Transaction Service.

Unifying a Family of Call Models
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A Javaextension of particular importanceis JTAPI, the Java Telephony API. JTAPI isexpressed in Java code and
defines a core cal model to support basic call setup, and anumber of extensions, mostly designed to mode! call center
features, multiparty conference cdls, cdl routing, and so on. The JCC API and the future JCAT AP effortsare
attempting to build on the best aspects of JTAPI and other existing call modelsin order to provide an interface supporting
afamily of cal models.

. Java \
II ( FLACY ) -~ IJ Cmrdummn&.\"'\\\ \

Figure 4: Call Control Hierarchy

The call control service of Parlay has been used as a basisfor the JCC work within the JAIN architecture. Together, the
Javatechnology and the JAIN architecture provide an ideal framework and toolkit on top of which Parlay servicesand a
Parlay gateway network element can be implemented.

Parlay (http:/Mmww.parlay.org/) is atechnology-independent, secure API for telecom services. The Parlay AP
specification enables a new generation of dynamic telecom applications created and maintained by the networks
customers, using their own private data. The API helps the network operator to maximize the value of their in technology
by directly passing on that functionality to third partiesin a safe and controlled manner, while hiding much of the
complexity of network signaling from the devel oper.

The JAIN intiative and Parlay are complimentary and together will provide significant opportunity to expand the access
and breadth of services available. The Java programming language provides an ideal mechanism to make Parlay services
available on the Internet while Parlay is agreat way to bring security to the JAIN community, expanding the reach of the
JAIN activity.
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The JAIN Program

JAIN technology is being designed, specified, and developed as a community extension to the Java Platform. JAIN
technology will be built under the terms of Sun’s JSPA, Java Community Process, and Sun’s Community Source Code
Licendng terms.

JAIN Specification Process

Sun has implemented aformal process for devel oping Java specifications that produces high-quality specificationsin
"Internet-time" using an inclusive, consensus building process that not only delivers the specification, but also the
reference implementation and its associated kit of compatibility tests.

Sun’s experience has proven that the best way to devel op a specification isto start with a handful of industry expertswho
have a deep understanding of the technology in question and then have a strong technica lead work with them to creste a
firgt draft. Consensusisthen built using an iterative review process that allows an ever-widening audience to participate
and to see their comments and suggestions incorporated into successive draft versions of the specification prior to itsfinal
release.

Thisformal process was designed to befadt, flexible, and adaptable to awide variety of working styles present in the
community today. Each use of the process will be audited by the independent auditing firm of PriceWaterhouseCoopers.

Steps in specification development srictly follow the guidelines set forth in the Java Community Process (JCP) version
20.

In building upon the Java Community Process, the JAIN intigtive leverages the requirements for participants and the
proceduresfor driving community approva on specifications.

Further information on the Java Community Process can befound at: http://jcp.org .
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Organization
The JAIN program is fully compliant with the Java Community Process (JCP) 2.0 and is organized by a number of
Expert Groups for particular APl Specifications.

Each Expert Group is headed by a Specification Lead who assumes the responsibility to deliver a consensus based AP
Specification, a Technology Compatibility Kit (TCK) and a Reference Implementation (RI). The API Specifications
developed are appropriate to one of the following aress:

* Protocol API Specifications - standardizing interfaces to wireline, wireless and | P signaling protocols

« Application API Specifications - dealing broadly with the APIs required for service creation within a Java
framework that span across all protocols covered by the Protocol API Specifications

JAIN Protocol API Specifications

The JAIN Protocol APl Specifications are focused on creating the specifications for the generic APIsto ddiver SS7 plus
IP protocal (convergence) functiondity through the Java programming language. Individual Expert Groups have the
responsibility for specific specifications within the JAIN Protocol APl Specifications domain. Currently, the following
JAIN Protocol APl Specifications are either completed or underway:

T TCAP - Specification Lead: Sun Microsystems

T OAM - Specification Lead: Sun Microsystems

T ISUP - Specification Lead: Ulticom

T MAP - Specification Lead: Ericsson

i 3G MAP — Specification L ead: Hughes Softwar e Systems
T SIP - Specification Lead: dynamicsoft

T SIP Lite— Specification Lead: Ubiquity Software Corporation
T SIP Servlets— Specification Lead: dynamicsoft

T MGCP - Specification Lead: Telcordia

T INAP - Specification Lead: Mahindra BT

i MEGACO - Specification L ead: Hughes Softwar e Systems
T H.323 — Specification Lead: RADVision

T SDP — Specification Lead: dynamicsoft
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JAIN Application APl Specifications

The Application APl Specifications are focused on devel oping facilities built on top of the protocol layer to enable easy
application development utilizing the breadth of Java objects and services, while shielding the devel opers from protocol
specifics. Currently the following JAIN Application APl Specifications are under development:

SLEE - Specification Lead: Motorola

Call Control - Specification Lead: Telcordia

Coordination and Transaction — Specification Lead: Telcordia

SPA Trust & Security Management, and Service Discovery - Specification Lead: Ulticom
SPA Integrity Management — Specification L ead: Ulticom

SPA M obility — Specification Lead: Siemens

SPA Generic User Interaction — Specification Lead: AePONA

Presence and Availability Management — Specification Lead: Teltier Technologies

Service Creation Environment — Specification Lead: Telcordia, Hughes Softwar e Systems

Common API — Specification Lead: Sun Microsystems

JAIN Program Management Responsibilities

A Program Manager has been assigned by Sun with responsibility for coordinating the activities of the various Expert
Groupsinthe JAIN community. The JAIN Program Management provides:

Overall JAIN program strategy

JAIN program roadmap

Maintenance of thelist of JAIN Program Members

Drive completion of JSRs (in conjunction with the Expert Group's Specification Lead)
Assistance in the recruitment of Experts for new JSRs

Publish auditing process results
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Levels of Participation

How To Get Involved

There are various levels of participation in the JAIN initiative. The following will describe each level of participation and
how to get involved at each levdl.

Y ou can participate in the Java Community Process (JCP) in four ways:
* Public
* Member
. Expat
* Specification Lead

Public:

Anyone with an internet connection can fredly review and comment on:

13

All specifications developed using the JCP.

13

All proposasfor new or revised specifications.

13

All proposed error corrections and changes to existing specifications.

Member:

A Member isany individual, organization, or company that signs the Java Specification Participation Agreement (JSPA).
Membersenjoy al the privileges of Public participants plus they can:

i Propose new or revised Java AP specification projects by filing anew JSR.

i Nominate themselvesto serve on the Expert Groups that create or revise Java specifications.

o2

Review and comment on all specifications developed using the JCP before Public review.
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Expert:
Any Member can nominate an Expert to serve on one of the Expert Groups that write Java specifications. Expertswill:

ot

Actively shape the content and direction of new and revised Java specifications in the Expert Group.

i Review commentsfrom Members and the Public, and use them to improve the quality of a specification.

Specification L ead:
The Specification Lead is an Expert with additiona responsibilities who will:
i Serveasthelead for the APl Specification and be responsible for choosing the other Members of the Expert Group.

i Assume respongbility to deliver aconsensus based specification (including associated documentation), a Technology
Compatibility Kit (TCK) and a Reference Implementation (RI).

i Havethe option of assuming responsibility for maintaining a specification after it iswritten, therefore becoming the
Maintenance Lead.

Note that participation in an Expert Group takes significant commitment by the Members and their respective companies.
Thisis particularly true for Specification Leads. Prior to assuming such responsibilities, athorough review should be
undertaken as to the nature and magnitude of the commitment and the ability of the Membersto follow through to
completion.

Becoming a Member

Y ou must sign a Java Specification Participation Agreement (JSPA) or a Individual Expert Participation Agreement
(IEPA) in order to become a Member or Expert within the JCP. The JSPA and |EPA are one year, renewable
agreements between you or your organization and Sun Microsystems, Inc. The JSPA can be found at
http://jcp.org/aboutJavalcommunityprocess JISPA.pdf. The IEPA can be found at
http://jcp.org/aboutJava/communityprocess/| EPA.pdf. Y ou need to sign the JSPA or |EPA with Sun to become a
Member of the JAIN Community.

The following procedure should be followed:

fi  Download the appropriate agreement. Print the agreement, fill in required information about yourself or your
organization and fax the completed agreement to Sun.

Once the JSPA has been received, your company will be invoiced for the JSPA yearly feeif applicable (see the
JSPA for details). When Sun receives your payment, we will execute the JSPA and fax a copy back to you.

ot

Additionally, to become an active JAIN Community participant, upon signing the JSPA, send emall to:
JAIN-interest@sun.com and the JAIN Program Manager will contact you.
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' ADC Newnet
' AePONA

' Alcatel

- AT&T

Bay Packets

British Telecommunications PLC
BroadSoft

CCL/ITRI

Cisco Systems

CMG Telecommunications & Utilities B.V.
Comstellar

DataKinetics Ltd

dynamicsoft, Inc.

ECTF

EmpowerTel Networks

Ericsson

Eurescom (20 European Operators)
Forschungszentrum Telekommunikation Wien
France Telecom

Fujitsu Ltd

Hitachi Ltd

Huawei Technologies Ltd

Hughes Software Systems

IBM

Incomit

ipVerse
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Logica Mobile Networks
Longboard
Lucent Technologies

Mahindra-British Telecom Ltd

Matsushita Electric Industrial Co., Ltd.

Motorola

Narad Networks

NEC Corporation
Net4Call

Nokia

Nortel Networks

NTT Communicationware
NTT Labs

NTT Software Corp

OKI Electric Industry Co.
Open Cloud Ltd
Periphonics Corporation
Personeta

Pingtel

RADVision, Inc.

Qwest

Samsung

Siemens

Sun Microsystems, Inc.

Symsoft AB

| Taral Networks

| Tata Consultancy Services

' Telcordia Technologies

' TELSIM-Oxygen Technology
' Trillium Digital Systems

- TrueTel Communications

Ubiquity Software Corporation

Ulticom

' Vodafone
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Westwave Communications

Zy Technologies
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