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Few words about the presenter

Sabri Skhiri, Research director at Euranova, Belgian research and consultancy
company. We lead projects in

Modeling, MDA, MDD
High performance architectures

Complex Event Processing

Started my career as researcher in University project

Alcatel-Lucent ASG, CTO R&D
Technical lead on the JSLEE SCE on Eclipse

Technical lead & Program manager on Alcatel-Lucent JSLEE Application Server
Chief architect of the OSP 2.5 platform
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JAIN SLEE, isn’t the same as JEE?

Asynchronous JAVA High performance AS must be able to support

Telco constraints

= From few to 5,000 CAPS (40,000 TPS)

IT constraints

= Each call looks-up in subscriber DB (from 20K to 60 Mio)

= From 2 to 250 cluster nodes
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JAIN SLEE Concepts

What’s JAIN SLEE?




IT to Telecom -JAIN SLEE

AVA Pl for ntegrated etworks ervice ogic xecution o :

Goal is to provide service execution environment integrated to any kind of
networks
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JAIN SLEE- Standardisation

Status in the Java Community Process (JCP):
= JSR 022: started in July 1999, R1.0 released Feb 2004 (incl. RI, TCK)

= JSR 240: specifies resource adapter framework, J2EE interaction, released
July 2008

JSR Expert group

JSR 022

AePONA, Fujitsu, IBM, Incomit AB, Motorola, NTT , Nortel networks, Open
Cloud, Personeta, Siemens AG, Sun Microsystems, Telcordia Technologies,
TrueTel Communications
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What is a SLEE ?

SLEE = Service Logic Execution Environment

Low latency and high throughput application/service environment for event
processing (EDP)

Designed for stringent requirements of real-time applications, and to support
scalability and availability through clustering

The environment provides common behaviour to all services:

Managing component life-cycle (install/activate/deactivate/uninstall,...)
Generating traces & alarms, managing resources, user statistics;

Common behaviour is not re-developed for each and every service, the service
developer only cares about service logic
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JAIN SLEE Architecture

JAIN SLEE

| JMX-enabled Mangement

o

e

Usage (Statistics)

Alarm facility

Trace facility

Timer facility
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JAIN SLEE Components (1) (_ SEBE
S

Service Building Block (SBB) { .-...SBB___.... -

Contains event handler methods (the logic to handle SIP INVITE m-ess-ages)
Contains local logic methods for invocation by other SBBs

Contains component instance life-cycle methods (instance creation, instance removal,
etc.)

Contains methods to access persistent data fields (CMPs), bound to the specific SBB
instance (e.g. service logic state machine)

Many similarities with the EJB model in Java EE!

A service is composed by a root SBB (SIP call - Initial Event)
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SBB event handler

<event event-direction="Receive" initial-event="False"=>
<gvent-name=AnyEvent</event-name=
<event-type-ref=
<event-type-name>org.mobicents.slee.resource.lab.message.incoming.ANY</ever
<event-type-vendor=org.mobicents</event-type-vendor=
<event-type-version=1.8</event-type-version=
</event-type-ref=
<initial-event-select variable="ActivityContext" /=
</event>

_."r:"l
* EventHandler method for incoming events of type "AnyEvent". AnyEvent is
* defined in the deployment descriptor "sbb-jar.xml". This method is
* invoked by the SLEE if an event of type ANY is received and fired by the
* resource adaptor.
of |
public void onAnyEvent(MessageEvent event, ActivityContextInterface ac) {
log.info("BounceSbb: " + this
+ ": received an incoming Request. CallID = "
+ event.getMessage().getId() + ". Command = "
+ event.getMessage() .getCommand());
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JAIN SLEE Components (2)

Resource Adaptors

The missing component type which creates the events (e.g. SIP Resource Adaptor
listens to network and generates an event for each message received)

Gateways to external worlds
Event Types

Each event has a type, which defines the event type ID (name, vendor, version) and
event java object class name

Events can be generated by not only Resource Adaptors, the SLEE container (e.g.
service was activated, a timer set has expired, etc.) and even SBBs can “fire” events
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JSLEE Components (3)

A Profile Specification

Profile

Service Data API (an alternative to JDBC and JPA, specialized to the SLEE model)

Defines

Schema (i.e. attributes) of Profile Tables (and Profiles in Profile Tables)

Interfaces and classes of the Profile Specification

Profile Tables are created from Profile Specification

Profile Tables contain Profiles

Profile
Create Table
Profile Create Profile
Specification Table
Creat Profile

Table
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Event-Driven Programming (EDP) and Activities

Abstraction for a related stream of events

= Examples:

SIP Call/Session emitting INVITE, BYE, ... events

Diameter based accounting session emitting request response events

Activity

event event event event event event event event

SBB Entity SBB Entity SBB Entity

SBB instances attach to the activities of interest (e.g. the instance handling a SIP
Invite attaches to the SIP Dialog activity where further SIP Dialog events will be

fired) Dag ol B

_ ,-"'_"*h —
~ SBB
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Activities: SIP 3" party CC User Agent example

Dialog D1

Dialog D2

q

UA1

INVITE OFFER1 with no media. It
means that the communication will
be established later.

/

A

Controller
(SBB)

A

7
(NWITE sip:sabri.skhiri@138.203.251,215:5060 SIP/2.0 ™
Call-1D:
32955e85a307406dbcBlacd 313eb3d 14@ 138,203, 248. 71
CSeq: 2095555070 INVITE
From: <sip:138.203.248.71:5060>;tag=2094016075
To: =sip:sabri.skhiri@alcatel be>
Max-Forwards: 70
Contact: <sip=138 203 248.71:5060=
Content-Type: application/sdp
Cantent-Length: 103
v=0
o=Eric Deimelle 2091707581 522079164 IN P4
138.203.251.192
&=
c=IM P4 138.203.251.215

il /

200 OK
AMSWER1

/8IPI2.0 2000K
Calk-ID:
32955e85a307406dbcG0ac4313eb3d 146@138.203 248.71
CSeq: 2085555070 INVITE
From: <sip:138,203.248.71:5060>tag=2094016075
To: =sip:sabri skhir@alcatel ba=
Max-Forwards: 70
Contact: <sip:138.203.2458.71:5060=>
Content-Type: application/sdp
0

=
a=sabri skhirl 94099948 94103824 IN IP4 138,203 251.215
s=X-Lite

c=IN IP4 138.203.251.215

=00

m=audic 8000 RTR/AVP 0 8 3 97 101

a=ripmap:d pemu/8000

a=rtpmap:8 pcma/8000

a=rtpmap:3 gem/8000

a=rtpmap:97 speex/B000

ACK sip:sabri.skhiri@@138.203.251.215:5060 SIP/2.0
Call-ID:

32955e85a307406dbob0acd 313eb3d 14(@ 138.203.248.71
CSeq: 2085655070 ACK

From: <sip:138.203.248.71:5060>;tag=665033612

To: <sip:sabri.skhin@alcatel be>

Max-Forwards: 70

Contact <sip:138 203,248, 71:5060=

Cortant-Length: 0

—
—

ACK the answer

a=rtpmap:101 telephone-event/8000
\a_=fn'|1p:1m 0-15

> The SBB creates the SIP INVITE
oAz on D1 and creates the second
dialog D2

= All subsequent requests from
D1 or D2 will arrive on the
same SBB instance

INVITE sip:eric. delmelle@138.203 251 192:5060 SIP2.0
Call-ID:
27059202b859633e01897abaccfl0B4NE 138.203. 248,71
CSeq: 681193066 INVITE

From: <sip:138.203.248, 71:5060>tag=681577&15

Ta: =sip-eric.delmelle @alcatel be=

Iax-Forwards: 70

Contact: <sip:1358.203.248.71:5060=

Content-Length: 0

-,
—
-
e

INVITE UAZ with no SDP. We
lat the UA choose the med

a
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Activities: multi-protocols example

Let’s consider a carrier pre-selection proxy

= According to the SIP URI prefix redirects the INVITE to the right carrier network

INVITE 1111

— JSIP RA MObicents

T cPst )

N
N
L
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Activities: multi-protocols example

The same SIP service can be triggered by HTTP or mobile phone

= Service dealing with HTTP, CAP2 (Mobile network) and SIP
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The concept of correlation of contexts

As soon as we require multi-dialogs handling

How can we ensure that a response event will come back on the right context
(SBB entity) ?

By the convergence name concept

SBB

ACiv Address
Context ID ST Profile ID
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Convergence name distilled

Sabri.skhiri@euranova.eu on D1

Steve.martin@euranova.eu on D1

Eva.langoria@euranova.eu on D2

Angela.merkel@housewife.du on D3

Dialog D3

entry does not
exits in address
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Let’s see the convergence name in action

Service dealing with HTTP, CAP2 (Mobile network) and SIP
= When a TC_BEGIN arrives an SBB is created

= The same SBB context must associated when the INVITE comes back from CPS

. E-

_9m

JSIP RA JSIP mobicents
M.
«-‘-'% “epst1

" IMSSF1 - o
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The mobile call arrives

An SBB context is associated with an SBB entity from the pool

Activity Address

TC_CON(EBCSM;
TC CON{CON)
—T1C CON{o_ans|—»

TC_CON{o_disc |-

«—TC_END(}——

Convergence name SBB Instance

A

—TC_BEGIN(IDP)+
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The mobile call arrives

When the INVITE is created we must set the dialog ID as the call ID

Activity Address

TC_CON(EBCSM;
TC CON{CON)
—T1C CON{o_ans|—»

TC_CON{o_disc |-

«—TC_END(}——

Convergence name SBB Instance

A

—TC_BEGIN(IDP)+
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The forwarded INVITE comes-back

We must find back the same context

MsC

s

____TC BEGIN(IDP)—»

<+—T[C_CON(EBCSM)—

-

=

TC_CON(CON)

TC_CON(o_disc)

-

|

L INVITE(1111)—»
«—INVITE(OLO)——
INVITE(OK)—»

<+——INVITE(OK)

TC ENDO
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The forwarded INVITE comes-back

The Initial Event Selector method (custom code) will return the call ID.

s Address
e s SN Profile ID

Convergence name SBB Instance

5,

—TC_BEGIN(IDP)~ D1=1001323 sBB1

—INVITE(OLO)—»
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Where can | use JAIN SLEE?

Typical usage of JSLEE




First usage: Telecom

IN - NgIN

= Routing services, Free phone (0800), emergency number, Enterprise VPN,
Rating/Charging engine

= Blended services (HTTP, DIAMETER, SMPP, CAP, CS1, etc.)
NgIN - IMS
= (Reverse) IM-SSF: IP Multimedia - Service Switching Function

The Basic Call State Models are logically located within the IM-SSF which performs the
mapping process between SIP methods passed across the ISC and Detection Points, that
will be used to initiate dialogue with the legacy network

Enables 3rd party Ecosystem
= Does not rely only on Telco vendor

= Local integrators (Spain, Poland, India, Belgium), consultancy companies
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Any other usages requiring Real-time JAVA container

Take advantage of JAIN SLEE

s A
| JMX-enabled Mangement |

Protocol agonistic

Transactional model

Real-time data access

o | Usage (Statistics)
Alarm facility
Trace facility

Timer facility

|
—

Dynamic attach/detach to event channels

Van Den Bossche B. and al., Design of a JAIN SLEE/ESB-based platform for routing
medical data in the ICU, in Computer methods and programs in biomedicine 91 (2008)

265-277 From Ghent (BEL) University
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What about the Open Source community ?

SIP-Based applications

= Registrar

= SIP Proxy

= Voice Server

Personal/Entreprise Voice over IP infra BOPENSOURCERANMS

—are

= Open IMS core

= JSLEE )
Asterisk

XMPP: Gtalk bot, integration with Asterisk, protocol translations
SMPP: sending SMS to SMS-C

DIAMETER: integration with IMS, charging, user profiles, etc.

=
t

al

-
K
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Mobicents JAIN SLEE Server

Slides from Eduardo Martins (Red Hat)




Mobicents JSLEE 2.x architecture

Red Hat Enterprise
Linux

JBoss Enterprise
Application Platform

Mobicents JAIN SLEE

obicents JAIN SLEE is a set of POJO
Beans deployedin JBoSSE A P 6 s
Microcontainer.
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Open Source ?

First and only open source JAIN SLEE 1.1 container
Full stack is open source, including underlying OS and Java EE
Easier development

User application or Container bug?
Easier to profile and optimize
Better and faster platform maturity

The user contributes and knows his role is more important
Better code on container and applications
Communities

User skills improvement
User get fast help for common issues

no cons for the user ©
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Integration with JBoss EAP

Mobicents JAIN SLEE building blocks reuses several components from
the EAP

JBoss Microcontainer

JBoss Transactions J BC SS .
JNDI Naming Services COmmunlty

Hibernate
JBoss Cache
JGroups
Javassist

Fully integrated with EAP, direct access to other components models
such as EJB, Servlets, etc.
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Management Tools

JBoss Operations Network Plugin
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Development tools

Eclipse SLEE Plugin

Apache Mav

en2 Plugi

) lugins, Repositories, De

e e , Dependency Management

\ s 4 -0 -~ i L C > = g | &eve
. pack —— Hierarchy = 0Oljad fvo__Event.java = 6 | (S outline 53 5
—~ = ~ o L - @ - =
=g ems_lwsem”[ #import java.ur,u.nandom; | v mpa{dmaatws
= = -9F vo__Event
. ~public final class 1vo_ EVERT jmplements seriall o € 1vo_EventO

@~ equalstobiect)
P hashCode(
.ct @ A tostrina0

ot id:long

public Ivo__):venr.n {

\ Z_:j slee-profile- ///
\ ;j slee-resourd] wizards:
;;3 slee-sbb-iar & Java Project from Exasting Ant Buildfile ~
(o3, slee service 5 Plug-in project
= tars 2= product Configuration
=) = Vs
\ B oot ] | = JEEET
\ dee-tasks) JAIN SLEE peployable Unt
| 5 build.xm! JAIN SLEE Event

JAIN SLEE profile SDeclfv(i\oﬂ
&) JAIN SLEE project

\ JAIN SLEE Service
\ B AN SLEE Service Building plock (588)
&> Java
+ @& oXygen
| + @ Plug-in Dpevelopment
\ 5 (&> Swoele =

AlL Ri
ights Reserved © Euranova 2009, XXXXX




-\.\_

Resource Adaptors 's\
R, \

Supported ( J
JAIN SIP
(Apache) Http Client
Http Servlet (requests on a specific servlet are transformed in JSLEE events)
Mobicents Media Server (to be aligned with JSR 309)
XCAP Client (own API)
XMPP
Diameter Base, Sh Client, Sh Server, CCA, Rf, Ro
TCAP
Unstable

Asterisk, Java Call Control, Parlay, SMPP
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IMS Enablers

SBBs to be used in child relations, which provide high level and easy to
use interfaces, to interact with IMS Components

SIP Event Publication
SIP Event Subscription (supports resource lists)
SIP Presence (supports resource lists)

XDM (XML Document Management) Client

Future Work =

|
HSS (Home Subscriber Server) Cl

3gpp R5 S Transport Layer




New features in Mobicents 2.0.x

What’s new?




Overview

JAIN SLEE 1.1 compliant
JBoss EAP 5

New state of the art JBoss Microcontainer replaces JMX Kernel
Persistent JIMX configurations
High Availability + Fault Tolerance with JBoss Cache 3.x

Increased Performance

Easy to change low level configurations such as Transaction
Isolation Level, Clustering, etc.

JAIN SLEE 1.1 Profiles Mapped to JPA on Hibernate
Full control on how the data is persisted / loaded

Full platform management with JBoss ON Plugin
Includes EAP and whole JBCP Platform

Single unified interface across all components, simplified
administration
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Component modules

Each JAIN SLEE component is represented by a Java Object, which
extends abstract SleeComponent and holds its descriptor and Java
classes

EventTypeComponent, LibraryComponent,
ProfileSpecificationComponent, SbbComponent,
ServiceComponent

Components are stored in a local (non-distributed) repository

Clustering through farming, i.e., components deployed on all
nodes

Well defined model for JAIN SLEE Component deployment
Descriptor parsing through JAXB
Dependencies check
Classloader creation
Loading of provided classes

Validation of descriptor vs classes provided
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Component module

Classloading hierarchy and dependency

JBoss AS5

Mobicents
JAIN SLEE 2.x

588 JAR SIF RA Type JAR
URLLlassloaderDomain ®| gl classloaderbomain -

S5IP RA Event JA4R
URLClassLoaderDomain -

JaIW SIP Library JAR
URLClassloaderDomain

SIP RA JAR
URLLlassLoaderDomain

parent dependency

SBB
Component{lassLoader

SIF RA Type INVITE Ewvent

SIP RA
ComponentClassLoader

JAIM SIF Library

ComponentllasslLoader ComponentClasslLoader Component{lassLoader
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Cache module (1)

Distributed memory cache

Replaces XACache

Built on top of JBoss Cache 3.x
MVCC optimistic locking
Replication on full cluster or buddy groups
JTA aware:

READ _COMMITTED or REPEATABLE_READ transaction
isolation

Minimal state transfers on replication

Allows persistent storage of data
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Cache module (2)

Holds data for:

Activity Contexts - state, attached SBB entities, attached timers,
names bound, aci data fields

Services - state, root SBB entities

SBB Entities - attached ACs, CMP fields, child SBB entities, event
masks, ...

Profile Spec through JPA 1 Jboss cache (JPA 2" level cache)
Timer Facility - fault tolerant timer task data
ACI Naming Facility = names bound to ACs

Fine grain on transaction conflicts

1,320 INFO[ XACacheXAManager] Failed to commit XACache writes in

tx [ Transactionimple <ac, BasicAction : -3f579b57:ade:48dadca3:bd status:
ActionStatus. COMMITTING >,

Entry version verification failed for Map[runtimeCache -
activitycontext:10efdd245489da50: - 7c89dbea:11c94bb5hbdd: - 7fae].
Committing entry is not newer version than the actual entry's version.
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Timers modules

Fault tolerant timers framework: u
Simple FaultTolerantScheduler interface to schedule and cancel
timer tasks.

TimerTaskData holds all data needed to schedule and execute a
timer task - replicated on the cluster

TimerTask as in java.util.TimerTask, provides logic to be
executed around a TimerTaskData - not replicated on the
cluster

TimerTaskFactory, used by the scheduler to (re)create a
TimerTask, with a TimerTaskData - essential for task
recovering (reschedule on another node)

Uses java.util.concurrent.ScheduledExecutorService instead
of java.util.Timer, for optimal performance
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Profiles (1) | '-

Generic abstract Profile Entity Framework introduced

ProfileEntity similar to SbbEntity, holds state of a specific profile, and its
data fields

ProfileEntityFactory is a factory that is responsible to create new
instances of the concrete ProfileEntity implementation, or copy data
attributes among 2 instances (no usage of java reflection)

ProfileEntityFramework is the core, allows add/remove and query on
profiles

ProfileObject (pooled as SbbObjects) is assigned to ProfileEntity when
the Profile is to be invoked, through Mbean or ProfileLocalObject

In SLEE 1.1 Profiles and SBBs have a very similar model

Profile MBeans generated on demand, unlike JAIN SLEE 1.2.x, where
an MBean is created and registred on the MBean Server, the whole
Profile lifetime

Profiles are persistent, but profile tables are only visible when
related Profile Specification is deployed
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Profiles (2)

Default concrete implementation of abstract Profile Entity
Framework maps ProfileEntities to Java Persistence API (JPA)

ProfileEntity is represented by one JPA Entity, and for every
attribute of array type another JPA Entity is used, that has a
ManyToOne relationship with the parent entity (join tables not
used)

JPA Entities generated with Javassist

JPA Entities deployed dynamically in Hibernate
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Tracers

JAIN SLEE 1.1 Tracer has a similar interface as Java SE Logger but
provides more functionality related with the container’s
management. It is possible to receive messages through JMX and
extract some state fields such as sequence numbers

Each Tracer is automatically associated with a notification source,
such as the sbb id and service id of an sbb entity when handling an
event

Tracer is exposed to all SLEE components, so avoid using other
loggers APls

Tracer is mapped to Log4j service of AS5

Changing configuration through jboss-log4j.xml is applied to Tracers, and
changing Tracer configuration through JMX is applied in Log4j service
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SipServlet Vs JAIN SLEE

Is it a real debate?




Context

We can create SIP applications with SIP servlet server
We can create SIP applications with JAIN SLEE server

Are they concurrent ?

Red Hat does not take part to the debate:
Mobicents JSLEE AS
Mobicents Sip Servlet AS

All Rights Reserved © Euranova 2009, XXXXX
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My View

Sip Servlet is suited for:

¥

L]
Radius Server
|
|

[/

SIP applications (higher programming model)

=%

HTTP/SIP Applications 9

We can compare Sip Servlet with

JAIN SLEE with a SIP Resource Adaptor % et e (o) N
Lower programming model ‘—'

Subscriber Data Services Hosting Computer

JAIN SLEE is suited for multi-protocols and real-time
application, protocol agnhostic, we cannot compare them !
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Starting with JSLEE

Where do | have to start?




Starting with Mobicents JSLEE

General introduction

http://www.mobicents.org/

Starting with Server

http://groups.google.com/group/mobicents-public

Mobicents JAIN SLEE 2.0 Maw

Muobicents JAIN SLEE 1.2
o Coick start with Maven?
o JAIN SLEE Maven Archetypes
o Maven DU Plugin Step by Step
< Hesource Adaptors

o Examples
o Basic M3 Senvices

Mobicents SIP Sendets

< Installation

o Configuration
o Examples

Mobicents Media Server

Mobicents SIP Presence Service

o Mobicents SIP Presence Server
o Mobicents ¥ML Document Management Server
o Mobicents Resource List Server

Complete Mobicents CR 2.0.0 Documentatiomuiers vss: cuise scumentaion s

http://www.mobicents.org/slee/docs/core/2.0.0.CR1/en-US/html/
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Conclusions




Conclusions

JAIN SLEE is :
a standard for high performance and low latency
an efficient way to create multi-protocol apps
a way to create a complete SIP/IM/Media environment
not far from JEE, easy to learn
Mobicents JAIN SLEE is a an open source implementation
Try it !
You have got the opportunity to build
A complete communication infrastructure
Real-time apps
Creates the bridge between two different worlds IT/Telecom

The most important coming challenge for the next 5 years
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