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Overview

¥ What is a telecom framework
¥ Why?

¥ Seam Telco Framework

¥ SailFin CAFE

¥ CONVERGE + StratoSIP
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Commercial: IBM, Oracle, Avaya, Voxeo (Micromethod)
Open Source: Redhat, Sun, Cipango, weSIP (on opensips)
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Telecom Framework
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VOIP protocols are har

¥ Frameworks can provide higher level
abstraction

¥ help developer handle complex call control
and media connectivity and negotiation

¥Frameworks can help protocol complianc

¥ ensure end-to-end transparency to support
composition




Voice IS not alone

¥ Voice must be integrated with Web and
enterprise applications (convergence)

¥ Frameworks allow access from POJO, Jz
Enterprise and Web frameworks




Web Is king

¥ There are many more web developers th
VOoIP/SIP developers

¥ Provide a familiar programming paradign
access VoIP functionality

¥Leverage existing development tools
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Rich media

¥ Multimedia communication, sophisticatec
media process, speech technologies etc

¥ Provide access to mixing, media process
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Frameworks vs
Web Services

¥ Different access points to telecom logic:

¥ Web services - more protected access to
network, suitable for 3rd party (e.g. small
business) and client-side mashups

¥ Framework - wider access, suitable for servic
providers and trusted 3rd party

¥ Performance/latency issues

¥ Frameworks can help expose web servic
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Seam Telco Framewo
(STF)

¥ Allow Seam component to access Call
Control (SIP servilet) and media capabilit
(MSC API)

¥ Development team from Redhat

Mmobicents




JB0ss Seam Framew:

¥ Popular web application framework
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Seam Telco Framewo
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STF Call Control

¥ Injection of SIP servlet objects

@In SipFactory sipFactory;
// Inject SipFactory, useful for making a call

@In SipSession sipSession;

// Inject SipSession, especially useful when in
// a media context.

¥ Annotated SIP message handlers

@ODbserver("INVITE")
public void dolnvite(SipServletRequest request) {...}

¥ Note one-to-one mapping to SIP Servlet A
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STF Media

¥ Injection of media server objects

@In MediaController mediaController:
@In MediaSessionStore mediaSessionStore;

¥ Annotated media event handlers

@ODbserver("mediaEvent")
public void mediaEvent(MediaEvent mediaEvent) {...}

@Observer("connectionCreated")

public void doConnectionEvent(MsConnectionEvent
connectionEvent) {...}
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Advantages

¥ Integration with Seam Framework, famili:
paradigm

¥ Access to full SIP Servlet API, no loss in
Rexibility

¥ Tools/IDE e.g. JBoss Tools with built in
testing support

¥ Mobicents Media Server provides ready-
go mixing and media processing




Disadvantages

¥ No higher level abstraction of call control
Developers must deal with low-level SIP
messages

¥ Proprietary MSC API N only interop with
Mobicents media server which has limite
capability, e.g. no automatic speech
recognition, text-to-speech, video suppor

¥Currently only on Mobicents SIP Servlet
container
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SallFin CAFE

¥ add-on in SailFin SIP servlet container (|
of GlassFish Java EE container)

¥ development team from Sun/Ericsson

WEIFADD SallFin / ,
2Q) JC GIassFishéb
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Java EE-container
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CAFE concepts

¥ High level abstract for call control

Communication

/

Conversation

1.2

|

\

Conference

1 \1 lll..n

Participant

IM-
Conversation

1
Z Call control can be

achieved by adding or
moving Participant to
Communications objects
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Example - Click-to-Dial

¥ launch calls from HTTP servlet

@ Context CommunicationSession session; // Inject session

@Override
protected void doGet(HttpServletRequest request,
HttpServiletResponse response) throws ServiletException,
java.io.|IOException {
String partyl = request.getParameter("party1");
String party2 = request.getParameter("party2");

Conversation call = session.createConversation(partyl);
call.addParticipant(party?2);
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Example - Built-in Behavi

¥ POJO annotated as telecom app
automatically provides bulilt-in functionaliti

¥ Registrar
¥ Back-to-back user agent (B2BUA)
¥ Annotated methods receive events

package my.test;
@CommunicationBean
public class MyCommunicationPOJO {

}

@CommunicationEvent (type=Type.ESTABLISHED)
public void handleEstablish() { ... }
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Advantages

¥ High level abstraction, intuitive call contre
concepts

¥ Uses standard Java media server contro
APl (JSR309). Should allow wide choice
media servers

¥ Tools/IDE e.g. netbeans, eclipse
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Disadvantages

¥ SIP Servlet API hidden and not accessib

¥No support for application composition,
e.d. cannot access subscriber identity,
cannot specify routing directive

¥ Currently jVoiceBridge media functionalit
limited

¥Currently only on SallFin container
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Converge and StratoS

¥ New technologies developed at AT&T La
Research

¥ Converge brings rapid web application
development to converged applications

¥ StratoSIP brings high-level telecom
abstractions to SIP application developir




U
G ON\ ERGE

converge converge
Development Kit Runtime




Converge Runtime

JSR 289 Container

Registrar Monitor Forward

DFC App Router

ConvergeDB

©2009 AT&T Intellectual Property. All rights reserved.

Wednesday, December 2, 2009

e Can run any sip servlet app

e includes 3 most common apps in order to get started fast

e powerful DFC application router supporting app composition
e database backed persistent provisioning and subscriber data
e web-based admin



see — o —

FeatureSubscription List

( CGONVERGE ) _
TELECOM AND THE WEB

(@ Home | New FeatureSubscription

FeatureSubscription List

1d Address Feature
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229385 feathers Registrar v0.1
229383 feathers Forward v0.1
229386 gateway Forward v0.1
229379 gromit Monitor v0.1
229378 gromit Registrar v0.1
229377 gromit Forward v0.1
229376 lunaphone Forward v0.1
229381 wallace Monitor v0.1
229380 wallace Registrar v0.1
229382 wallace Forward v0.1
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e one page of converge runtime web-based admin

e note subscriptions and associated regions for feathers and gromit



Application
Composition

SIP. Servilet 1.1 Container

Gromit Feathers
Originating Terminating
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e example taken from subscriptions shown on previous slide
e highlights role of app router



Converge Developmel
Meta-Framework

ConVEree) = [ S5 +

Convergence
Framework
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e converge is a framework built on top of two existing, powerful frameworks

e not restricted to telecom apps written with E4SS - only necessary that apps utilize E4SS
convergence framework



E4SS Convergence
Framework

E4SS Reusable Component

E4SS or SIP to Java
StratoSIP  — TR non-SIP

State — ——— Environment
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e currently E4SS and StratoSIP machines utilize E4SS convergence framework
e convergence framework enables E4SS telecom components to be reusable - distinguishing
characteristic of this framework



Gralls

Grails Framework

Graills MVC

Groovy/GORM

Hibernate

SiteMesh
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e abstractions on abstractions



A Converge Applicatio

or StratoSIP

/—\

\Cgﬂ ERGE
o

HGRALS

< HTTP

e’

©2009 AT&T Intellectual Property. All rights reserved.

Wednesday, December 2, 2009
e safari logo represents a web browser or some other form of web access e.g. another server



create-app

Grails Application
S2J/J2S services

or StratoSIP Machiné

COnverge Gralls P|U9|n

Core Plugin
Application
Converge Domain

JSecurity Classes
Plugin
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e this is the result of running converge DK ‘create-app’ command
e point out that machine is embedded in the app

e Converge Core and JSecurity plugins are stock

e S2J/J2S services and grails app domain classes plugin (initially empty) are generated



ConvergeCore
Domain Classes

AbstractUser
Individual PatternAddress UserAddress

FeatureSubscription SystemConfiguration
FeatureData FeatureAddressData FeaturelnstanceData

App App App
FeatureData FeatureAddressData FeaturelnstanceData
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e these pre-defined domain classes are much of what are included in the ConvergeCore
plugin

e we've encountered these domain classes many times over a decade of telecom development
so Converge makes them available for re-use now

e feature data classes are abstract and intended to be subclassed by developer

e FeatureData common across all instances of a feature regardless of subscriber e.g. a media
resource address

e FeatureAddress data is subscriber-specific data e.g. time of day for do-no-disturb

e Featurelnstance data is call-specific data e.g. current call state



Example:
Attended Transfer

Customer

Tralnee

AllENCEd
lransier

S

EXxpert
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e brief description to familiarize with functionality enough to understand that the feature
requires FeatureAddress data to store Expert’s number and Featurelnstance data to store
current call state (since feature operation is conditional on call state)



Example:

Attended Transfer Apy

attended-transfer-0.1

Controllers/Services/Views

StratoSIP
Attended Iransfer machine

Converge Gralls Plugln
Core Plugin

FlData

Converge
JSecurity FAData
Plugin
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e this is what the completed ‘converge-ized’ attended transfer app looks like

e note that controllers/services/views fleshed out by developer
e note that feature data subclasses defined by developer



Example:
Attended Transfer Viev

o000 Manage attended-transfer

\.o...,\-\—.!_/—-\« ,u_k_&w\.ao——p&—n-m

Manage attended-transfer for 18009447380
customer: sip:9735687488@135.207.45.7

call initiated: 2009-10-26 13:46:43.103

call state: CONNECTED
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e ‘Consult’ button is evidence of Featurelnstance data in play here



StratoSIP

¥ A high-level, telecom-specibc language f
programming B2BUASs safely

¥ Why B2BUAs?

¥ They can perform all call control
functions

¥They support modular, compositional
service Implementation




Attended Transfer
Revisited

Customer
o Attended Trainee
' iransfer

1

-
| }
e
—

EXxpert
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e revisit description with an eye to understand usage scenarios



StratoSIP Abstraction
Active Dialogs

Incoming outgoing
dialog dialog toT rainee
from Customer .
rev(c) / t = ctu(c) Talking:
‘ g ° > C<_>t h
dialog
variables t?consult / t?resume_/
_.e =rev(t){dest=E} end(e) ™.

..... . v N e
outgoing " user
dialog to Consulting: :

interface
Expert C, t<->e -/
ended(c) / t'abandoned t?transfer / end(t)
Postmortem: automatic termination Transferred:
t<>e 7T and cleanup  TTTTTTC c<->e
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e this is not an abstraction of the program - this is *all* there is to the program!
e program overview in terms of scenarios

e focusing on blue notes

e no SIP evident here

e high level call control primitives and predicates

e J2S events presented in way that is consistent with call events



StratoSIP Abstraction:

Media Control

media control . . . /\

. is performed C
automatically from the
declarative state annotations

. works in all contexts and
scenarios, starting from
any state

. composes correctly with
media control in other
feature programs

> T

Postmortem:

t<->e

Talking:
C<->t

\ 4

Consulting:

c,t<->e

Transferred:

c<->e
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e focusing on yellow highlights here

e automatic, correct generation of Re-Invites and associated SIP messages *regardless of

dialog state™!

e emphasize this by considering scenario where nervous trainee clicks button to switch back
and forth between ‘Talking’ and ‘Consulting’
e another important point is that StratoSIP approach to media control is also ‘compositional’
meaning that developer need only focus on his own app’s media control - it is guaranteed
that when StratoSIP apps are composed using app composition, that media flow will be

satisfied for all composed apps



Other StratoSIP
Abstractions

¥ StratoSIP also provides abstractions tha

¥ Rationalize solution to early media
signaling problem using (Re-)Invite
messages

¥ Rationalize handling of in-dialog (but n
dialog affecting) SIP messages e.g. 18
Info, Options

©2009 AT&T Intellectual Property. All rights reserved.
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e early media problem is where more than one early media session is required
e mention an example issue related to the ‘other’ class of media messages

e more details in the paper



Converge and StratoS
Advantages

¥ Supports telecom feature re-use

¥ Support for common abstractions such as
subscriptions and subscriber data

¥ StratoSIP translator semantic checks detect
Incorrect call operations

¥ StratoSIP provides provably correct SIP behavi

¥ Support for compositional development e.q.
StratoSIP provides end-to-end transparency

¥ StratoSIP runs on any servlet container
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Converge and StratoS
Disadvantages

¥ Converge currently only runs on SailFil

¥StratoSIP supports direct access to me
resources and conference servers inst
of providing an abstraction (this can al:
be viewed as an advantage)




Telecom Frameworks
Summary

¥ Three open source telecom developmen
frameworks

¥ Each framework suits different developel
needs

¥ The frameworks are in their early days

¥ The frameworks have active community
participation




WhatOs Next?

¥ Integrated support for converged testing e.g.
KIitCAT

¥ Support for converged apps Oin the cloudO

¥ What are requirements of a telecom
OPlatform as a ServiceO? e.g. how to smc
scale and distribute app servers and medi:
resources while minimizing latency and jitt

¥ Converged container on a mobile phone to
support endpoint-based apps (ref. iJetty)
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