masa@ ccrl.nj.nec.com C&C Research Laboratories, NEC USA, Inc.

A CORBA-based Architecture for Netw ork A CORBA-based Architecture for Netw ork

Control, Management, and Services Integration Control, Management, and Services Integration

M.Suzuki, S.B. Weinstein, J-P.Redlich

C&C Research Laboratories, NEC USA

S.Rao, M.J. Greenberg

OSTC, NEC Systems Laboratory

OPENSIG Spring ’97 Workshop

Cambridge, UK

Presentation Outline Presentation Outline

¯ Motivation

¯ Application example

¯ Architecture

¯ Summary masa@ ccrl.nj.nec.com C&C Research Laboratories, NEC USA, Inc.

Motivation Motivation

¯ Needs

Sophisticated, conceptually simple architecture to support networked multimedia applications.

- Easy service creation and deployment

- Open interface to network elements, integrating control and management functionality

¯ Seeds

E CORBA as a foundation.

Inte gration of network contr ol and manage ment

Inte gration of network contr ol and manage ment

¯ Functions are beginning to overlap.

control

management

10 -3 10 -2 10 -1 1 10 1 10 2 10 3

(sec)

Example: Dynamic adaptation of control policies

(e.g. CAC algorithm) based on network conditions.

Network

Control

Control Policy

Management

Uniform Interface

Network Conditions

Control Policies

Control (ctrl) (mgmt)

Horizontal Architecture w ith ORB

Horizontal Architecture w ith ORB

ORB:O bject Request Broker

Abstract Interface

CORBA ORB

CORBAservices and

CORBAfacilities

Abstract Services

Network Resources

Application

(e.g. NEC´s O RBital suites)

Key Componen ts

Key Componen ts

¯ Distributed Object Oriented Environment (CORBA)

as a core for the architecture to effectively support networked

multimedia application.

¯ Abstract Service

provides high level API to the service user, in cooperation with

standardized CORBAservices and CORBAfacilities.

¯ Abstract Interface

hides network details from the Interface user, and realizes uniform

interface for both control and management purpose.

^Video Tour~ within Electronic Yellow Pages Service

^Video Tour~ within Electronic Yellow Pages Service

(( Application Example)

Application Example)

Data

Control

Custom er

Service Provider

Travel Agent

Video Source1

Video Source3

Video Source2

1. Search (on Travel Agents)

2. Select (the Travel Agent) 3.Contact

(V ideo Phone

Connection)

4. Job done

(V ideo Tour

Delivery)

Time

(Video Tour Example)

Source1 Source2 Source3

t1 t2 t3

Application Scenario

Application Scenario

¯ Creation of 3rd-party setup ^N:1 Video Tour~.

easy servic e creation

¯ Adjustment of service characteristics based on

observations of network statistics.

network control and management integration

¯ Recovery after an outage.

preservation of sessions

Client

N:1 Video Tour

Service

Source N

Source 2

Source 1

CAC

Destination

N:1 Video Tour Service (

N:1 Video Tour Service ( Abstract ServiceAbstract Service example) example)

Video

Control

Video Sequence with

quality requirement

*Source1-N can be

located in different

sites.

Abstract

Service

Existing signaling

(e.g. Q.2931)

Abstract Interface

Abstract Interface example example

N:1 Video Tour

service

DRM

Network Resource

(ATM Switch)

CAC

Abstract Interface

(defined by OMG IDL)

Alarm notification

Updated

Policy

Signaling message

DRM:Domain Resource Manager CAC:Call Admission Control

Influence on CAC algorithm

Network

Statistics

DRM

Connection Setup with existing Signaling

Connection Setup with existing Signaling

N:1 Video Tour Service

Client

DRM:Domain Resource Manager

SE:Signaling Entity

ATM Switch

SE

CAC

ATM Switch

SE

CAC

Destination

SE

Source

SE

Signaling Flow

Service Request

Invokes Signaling

Network Policy

Network Statistics

Existing Signaling standard (e.g. Q.2931)

Experimental Configuration Under Development

Experimental Configuration Under Development

CORBA ORB

Naming Persistence XCMF

CORBAservices and CORBAfacilities

N:1 Video Tour

Service

Abstract Services

Source1 Source2 SourceN

ATM Switch

Electronic Yellow Pages Customer

Electronic Yellow Pages Travel Agent Signaling

Abstract Interface

.

Video Tour connection established

with N:1 Video Tour Service

Service Request

Invokes Signaling

Distributed Video Sources

Alarm

Traffic

CAC

Policy DRM

Events

Policy

Control Monitor

Java applet

Video Phone Session Service

Summary

Summary

The conceptually simple distributed object-oriented

network architecture, integrating control, management

and services aspects, appears to be able to support

networked multimedia application effectively.

Services

Management

Control

CORBA

Networked MM application

Network Resource

Effectively supports