Session IV 4 Service Architecture

Chair: Carlo Licciardi, CSELT




A new Structure for Dynamically
Configurable TINA Interdomain
Reference Points

Tim Eckardt
Christian Egelhaaf
Peter Schoo

GMD-FOKUS

Telecom Service Provisioning

Service Provider

Service Provider

Retailer

Service Provider
Eckardt, Egelhaaf, Schoo: New Structure for TINA Reference Points - TINA 99 2




TINA Business Model & Reference

Points

Broker

3pty Service
Provider

Generic model

Identifies

reference points at
administrative domain
borders

Essential for
interworking

The only point to
check conformance

Eckardt, Egelhaaf, Schoo: New Structure for TINA Reference Points - TINA 99 3

TINA Business Model & Reference

Points

Relevant RPs for the context
of this presentation

.Spty Service

ey Provider

Consumer

>
r

Generic model

Identifies

reference points at
administrative domain
borders

Essential for
interworking

The only point to
check conformance

Eckardt, Egelhaaf, Schoo: New Structure for TINA Reference Points - TINA 99 4




d Outline

» Background in different projects

» Experiences with Reference Points

* Resulting from the experiences:
— the Generalised Access Session
— Segmentation of Reference points

Eckardt, Egelhaaf, Schoo: New Structure for TINA Reference Points - TINA 99 5
The Background:
ﬂ Experiences from projects(1)
The TINA Trial
— Partners:

France Telecom, Deutsche Telekom, Sprint

— Integration of POTS in the managed TINA
environment

— Interworking of all implementations
— demonstrated at TINA 98 in Chile
Internal projects and projects in collaboration with
Deutsche Telekom covering
Advertising services
Videoconference services
Media On Demand services
On-Line Subscription services ....

Eckardt, Egelhaaf, Schoo: New Structure for TINA Reference Points - TINA 99 6




The Background:
Experiences from projects(2)

HRECON 2t

Partners:
British Telecom, France Telecom, Deutsche Telekom, FINNET
Group, KPN - Royal Dutch Telecom, Telecom Eirean

High heterogeneity: ORBs, operating systems, ...

Eurescom Services Platform

Focus on Access Session

Interworking between 6 (!) partners

How interworking can be reached without using the usage part of

Retailer Reference Point (Ret RP) -
More in a separate talk ... g

Eckardt, Egelhaaf, Schoo: New Structure for TINA Reference Points - TINA 99 7

The P715 Business Scenario

Users Retailers Service Providers

Ret RP RtR / 3Pty RP
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o

Implementation of Reference Points in P715

» For Ret interworking a subset had to be agreed

* Ret has been reused as RP between Retailer and
3rd Party Provider

— a still further reduced subset was implemented (which

was still sufficient for the P715 scenario)
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o

Experiences with the Ret, RtR and 3Pty
Reference Points (1)

TINA Business Model and the identification of Business Roles
were very useful (hiding details)

TINA service architecture and Ret specification helped to find a
common understanding within a short amount of time

the specs are not too complex

functionality was almost sufficient (only one additional operation
had to be defined)

Ret, RtR and 3Pty have been used successfully for interworking !
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s Experiences with the Ret, RtR and 3Pty
ﬂ Reference Points

But: nobody is perfect ......
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s Experiences with the Ret, RtR and 3Pty
ﬂ Reference Points (2)

Ret specification tailored to the consumer to retailer relationship, highly
asymmetric and monolithic

no behaviour spec, only message sequence diagrams, no state model
no sufficient support for dynamically managing the interaction context
no exchange and release of interfaces during an access session;

inflexible establishing procedure - the consumer is the only possible
initiator of an access session

the scope of parameters, in particular of names and identifiers, is
intended in the Ret specification to be bilateral

In a Customer - Retailer - Provider scenario the scope needs to cover all
involved administrative domains

usage of property lists causes always problems
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o

Invitation Handling on RtR RP

A more detailed example where reuse of Ret as RtR
causes problems:

There are a number of possibilities how invitations are
passed from SSM to the invitees PA

which one is used depends on contracts between the
stakeholders

The architecture should not prescribe a particular way:
e Flexibility is required
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& Invitation Handling between Retailers

User Domain A Retailer Domain U Retailer Domain V User Domain B

Peer Peer
(UA like) (PA like)

Access Session Access Session Access Session
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& Phases of an Access Session

I set-up phase: identification and/or authentication takes place

I contexts establishing and modification phase: an interface allowing
to establish and control Interaction Contexts has been exchanged.
The interface is needed to establish and manage interaction
contexts

I context usage phase: An Interaction Contexts has been established
including the exchange of additional interfaces needed to support
specific business relationships;

I termination phase: the Access Session will be terminated; any

interfaces pertaining to its remaining Interaction Contexts will be
released
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General Goals of Generalised Access
ﬂ Session and RP Segmentation

- enable more symmetrical relationships independently of which
party initiated the access session

- avoid the need for repeated authentication phases when a new
context for interactions shall be established (and an access
session already exists)

- allow to dynamically reconfigure interaction relationships which
have already been set up

- enable to reduce the specification effort for forthcoming
reference points, as more fine grained interworking objectives
can be addressed.
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ﬂ Relationship of components forming a RP

L]
Business
Relationship
operational
necessity 1+ o
specification
1+ selection
Reference
Point (RP)
0 .
I I 14 confor-
' Generalised Reference mance _ [RP Segment
Bootstrapping | | access Segment|  |Point Segment Specification
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ol

Administrative Domain 1

Initiator and Responder

Administrative Domain 2

Initiator Responder
. i _Domainlnitial

ma 4 Generalised F -

PGS Access I— i _Associ ati onContr ol
interfaces as Responder | Segment =
) ) —  Reference . o
{i_uvw, i_....} | Point I {i _xyz; i_....}
Segment
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| ! The Interfaces of a Generalized Access

Interface i_Domainlnitial
requestlnitialAccess ()

Interface i_DomainAuthenticate
getAuthenticationMethods ()

authenticate ()

Interface i_AssociationControl

setupContext ()
extendContext ()
releaseContext ()

endAccessSession ()

Session
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o

i_Domainlnitial

voi d requestlinitial Access (
ininitiatorldt_Idd obal,
in i_ownAssociation : object
in accessProperties:

t _PropertyList, out renpteAslid :

t _AccessSessionld out
i _remAssoci ation : object)

IDL Specificatinons

i_AssociationControl

voi d setupCont ext (

in asld : t_AccessSessionld,

in SegnenldList t_|dd obal Li st,
out listOfInterfaces

t _obj ect List);

voi d ext endCont ext (

in asld : t_AccessSessionld,

in SegnenldList t_I|dd obal Li st,
out listOfInterfaces

t _obj ect List);

voi d rel easeCont ext (

in asld : t_AccessSessionld,
in SegnenldList t_|dd obali st,
out listOfInterfaces

t _obj ect List);

voi d endAccessSessi on (
in asld : t_AccessSessionld)

Eckardt, Egelhaaf, Schoo: New Structure for TINA Reference Points - TINA 99 21

o

Segments

Segments Properties

» Consist of a set of required and supported interfaces

* are self-contained
» are orthogonal
« avoid re-authentication

* may be instantiated and released at runtime
* may be (re) - used for different Reference Points

A number of segments forms a Reference Point
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d Potential Segments - a Tool Kit

Functionality known from Ret
» Start service segment

¢ Join session segment

« Invitation segment

* Enhanced session control

Additional Functionality

Accounting segment
Billing segment
Subscription Segment - Service Contracts Information

Customer Management Segment - Add & remove
users and equipment information

User profile / customisation segment - manage Service Specific
Personal Preferences
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d Potential Segments - a Tool Kit
Functionality known from Ret startService (...)

. > get Servicelnfo (...)
Start service segment i st Subscri bedServices

Join session segment endServi ceSession (...)

Invitation segment
Enhanced session control

Additional Functionality

Accounting segment
Billing segment
Subscription Segment - Service Contracts Information

Customer Management Segment - Add & remove
users and equipment information

User profile / customisation segment - manage Service Specific
Personal Preferences
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ﬁ Conclusions

* TINA-C Service Architecture is extremely useful for getting a common
understanding of a complex distributed system - while implementation
details are hidden

* Reference Points between administrative Domains of Business Roles are
a necessary precondition for interworking

* The concept of a Generalised Access Session and segmentation is a
flexible approach which allows

— de-couple the different phases of an access session
— to add new segments without modification of existing specifications
— to improve existing segments without side-effects to other segments
— to form reference points from re-usable portion

e Results are basis of future work in TINA SARP WG
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TINA as a Virtual Market Place for
Telecommunication and Information
Services: the VITAL Experiment

Telma Mota
Patrick Hellemans
Thanassis Tiropanis
Gianni Canal
Patricia Lago

TINA'99 Conference
Hawaii, 12-15 April 1999

Outline

VITAL context

The VITAL Service Architecture
- Access Session

- Service Session
Enhancements to TINA

The VITAL Services

- Desktop Audio-Video Conference
- TINA Internet Conference Service

et _
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VITAL ACTS Project

Validation of Integrated Telecommunication
Architectures for the Long-term

- Overall Objectives:

Develop, Implement, Demonstrate and Validate an
Open and Distributed Telecommunications
Architecture (ODTA)

ODTA= TINA + Additions/Simplifications and
Refinements

Multimedia and Multiparty Services
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VITAL System

Retailer Domain
Retailer Domain 1

Subscription Management Application
Consumer Domain Subscription Management Discrete Terminal
Subsystem Mobility Subsystem

User

Domain
Access Session Subsystem
T-Ret

. Service Session Subsystem
Terminal
Provider

Domain

Applications

Connection Management Subsystem
Distributed

Processing . .
Environment Resource Configuration Management Subsyste

Resource Configuration Management Application
Connectivity Provider Domain 1
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The VITAL SA

Subscription Application Retailer Domain

STH SubM B— SubRg
J F

Consumer
Domain
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Retailer
Domain

-—

v

Consumer Domain

Connectivity Provider Domain
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Paper Focus
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Access Session @

Initiated by known Consumers (Username, pwd)
Maritoring Subs: List of Subs/Offered Services

Control of Access Sessions
View all ASs (including in other terminals)
Deletion: current AS, all ASs, a list of ASs
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Access Session

Control of Service Sessions

New SSs
\m Receive Invitations for joining a SS
\m Join a SS to which he has been invited or has been announced
[¥] List of running sessions

Delete any SSs associated with an AS

One Consumer, One Retailer, Several AS if in different
terminals

¥l Register aterminal to receive invitations

TINA'99 Conference
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Service Session

All TINA Session Model Feature Sets
Basic FS

Voting FS

Multiparty ES

Stream Binding FS

Control SR FS

Service Specific FES: TINA Netmeeting FS

Interaction Service Common-Service Specific
Inheritance/Interaction approach
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Enhancements to TINA

Peer Agent (RtR RP)

Announcement Manager (AM)

Engineering Practices
Retailer Applet (independent of the Retailer)
Dynamic dowloading of PA and ssUAP for both WS and PCs

Stream Binding Mechanisms and QoS
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VITAL Services

End-user REEE
Access:
- Web-access

Management:
- User registration

- On-line subscription

- Off-line Subscription

Usage:

- Audio/Video Conference . :

- Digital Library Connectivity Provider
- Chat

- Slide Show - Resource

- Jukebox Configuration

- TINA Net Meeting Management

- TINA Internet Conference
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Desktop Audio Video
Conference

Shows all multi-party and multi-
media features

Involves service architecture
and connection management
architecture

Demonstrates Quality of Service
negotiations

High quality video over ATM

Moderate quality video over IP

TINA'99 Conference
Hawaii, 12-15 April 1999

Participant Oriented
Stream Binding

DVAC Application im

Topology:
Point-to-Multipoint
Lecture

i Mtoﬁjm
Conference ; ’;Jj
[ )

7 [ ]
@ QoS
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TINA Netmeeting

Objectives:

— Integration capabilities
TINA-Internet
Commercial applications:

Microsoft NetMeeting
WhitePine MeetingPoint

— TINA Added Value
Session-based service control
Service session representation
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TINA Netmeeting

Internet Internet
Application MCU Application
Client Q 0] (0 0] Client

Telnet

NetMeeting Internet RA NetMeeting

NetMeeting
GSS

GSC

Consumer Domain Consumer Domain

Retailer Domain
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Start Service Session

H323 protocol interaction

SCanfererce—TRe MP
createConference
Telnet

Consumer Retailer
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TINA Added Value

TINA Internet Service:

v Transparent Location of
resources

v Dynamic Configuration of
resources

v Multi-resource Support
v Higher Availability

Pure Internet Service:

O Audio/Video
Conference Support

O No Role Based Service
Features
v Role-Based Service Features

O Bear Service Session
Control v Service Session Control

v User Identification by Logical
Name

v New Participants Invitation
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TINA Internet
Conference

Objectives:

» Present acommercial case, where an Internet Service
Provider offers TINA-controlled services to existing
Internet users

Show the added value of TINA service control and
service management

Investigate if existing Internet users can use the
established IP and IP-multicast protocols and
applications to access TINA services

Investigate if TINA is applicable to controlling IP-
multicast based network
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Requirements

TINA is transparent to the Internet workstations; TINA
control does not reach the Internet workstations;

Control the Internet users’ access to the IP-multicast
network via access points

Reuse the ODTA components

IP-unicast | P-unicast

| P-multicast

TINA'Q9 Conferepce 000000O0O0O0O0O0o== @@
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Components

Access Core Access
Network1 Network NetworkN Sounee.
TINA Call

AP-AA | SsMm AP-AA

L i

AP-TCSM CSM
|

l CcC

v

AP-TLA LNC

|

whitepoar
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Added Value

The TINA service control and service management
adds value to Internet based services

TINA can be applied for the control of IP-multicast
networks

IP and IP-multicast protocols and applications can
be used by the end-users without changes

It Is necessary to introduce the idea of “ access
networks” for controlling the access of Internet
workstations to IP-multicast networks

It is more efficient for the Service Provider to
maintain the workstation components at the access
points rather than at the workstations of the
Internet users
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Conclusions

TINA is ...useful!
TINA and Internet Synergy.

- VITAL has proved it!
Heterogeneous Set of Services

Including off-self commercial
applications
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Conclusions

How?

TINA offers a powerful framework for
handling different kinds of services all
integrated in a single platform where a
unified access is provided and a
generic but still flexible service session
model is able to offer most of the
functionality required by these services

TINA can be the enabling factor to have
Internet applications integrated with
classical telecom service applications

dNASOConference 0 e[|
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ﬂ Access to services

Bubscriptiol

Patrick, < rd> .
S initial agent

Patrick

[ [o[p]T]

Retailer
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ﬂ Access to services

Patrick’s
user agent
access session

' initial agent
Patrick

[ [=]r]7]
Retailer
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Access to services

Patrick’s
user agent

Patrick

[ [o[p]T]

Retailer
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Provider Agent

Eg_;’g'ﬁlcalel Provider Agent
Alcatel Provider Agent

Login | Options |

MName |F'atric|d

Password | e

Lagin | Esit

— started (Alcatel btmdli) -
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Subscribed Services

Recess Sossion 1 - Pravides Alcatel - Wear PairickAlkcatal
SHlvcos i SEASNE | BGREY | AnnaunCEd | Invilaupng | Regstration

H | Ham= | Edart Penmi=sion Ignln Penmiseion
Palrick_0_ILS_Senice Enahlad Eriabled
Pafrick_1_COAT_Sendca Enablad Eriabled
Pairick_2_Jukehce_Sendte  Ernabled Erablad
Pairch_3_Slida_Detvics Enahled Eranlad
Palrch_4_That_Samice Enahled Eranlad
Pairick__Lkrary_Eerice Enabind Erablad
Parck_14_Dummy_Bsmez - Ensbied Eranlad
Palrick_10_0LS_Sarvico Enabled Eratlad

Search Palem
¢ | Discmer % Subscribed Bemce Hame ]—- Bemce d
SiAIt BAMGA ERssion Dptons
Announce Ts Diizablad " Local 1 okl Fuiposa
Biar

- diECoveriny Services —
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List of Service Sessions

ACCHEs Sossion 4 - Pradilen Alcatel - Uear PanickmAkoatal
goroces | sewsione | aceess | mwounced | invisions | Ressewen | i

H | Lizar Jerics Mame | Pumpose | Ebbe | Poartpld
n Falrick_4_Chal_Sendce ChatSessionPumpose  Aclive 13

SalaciPattarn

1!5“ Apress Bassions

User Senice Hame

Lo [}

- retriers service se=ssion 20s6 -
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List of Access Sessions

ACCeEs Sossion 1 - Pradiden Alcatel - Uear PanickmAkoatal
sorocen | sewsors | meesss | mwouiced | nstone | Ressraion Iifd

| Termirml | Rrress o | Hemmon nfo

130.205 6660 Erablad Erablad
b2 rc Bal abcalel e Erablad Eriablad

Enfd Birese Basaion Drons
o Lewee Benioe Seseinng 1~ End Serace Sessiarg

Cialala I- Lagoul

- retrisve acosss session JEsé —
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Accoss Seesion 1. Provler Akcatal - Usar Patyscks Moaed

Goices | Eemsre | sweess | Amswced | rwisoone | Regersion | i

Frovider | Id | Seops | Um=r Bamices Hame | Purpose | Cngin

Aleatel 1 Ll Palrick_5_Liteany_Sendta  VITAL Cigdtal Library  Franai@eicale]
Aleatel k| 2ickal Falvick_1_Chai_Senios WITAL |k ? Fransiidialel
Alisel 4 Lozl Fatrick_d_Thal_Seidce ChatessionPuipnse Haneggaloalal

Sesnh Patem :
Sk O Local " clobal % Al {8l Domaine Sendeald |
Jnin

- reirimre sanoecEmAIts JLsE —
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Accass Session 1 - Provider Akcatal - Usar Palvick:d Alcaie
Enrvicag | g | fress I Armiounced E Irtatioie E Regeration | iz

Frovider | Id | frrvibed |F‘l.r|:|uua | Uy Beryipe N4 FAeazon | Crigin
Alcatel 1 Falrick ChalZasslonPur Patick_&_Chal_ Impartam Hars@elael

Datiing |

— retrises imeftstions 2ist -
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Registration

No Name N

Provider Alcatel - User Hans

Services SeS5i0Ns ACCess | Announced | Invitations |Registratiun| Info

Where ‘ When
btrDIS.rebelalcatel be FriJul 10 11:26:56 1993
btrrpan.rchelalaelbe FriJul 10 11:27:05 1992

Terminal Registration

Terminal I btrmpan.rcbelalcate Reqgister Interface Unregister

— registering AccessfeasionInfo interface —
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Peer Agent

Consumer 1 Retailer 1 Retailer 2 Consumer 2

SECIg Peer| L | | Peer | JESICH
Agent BVAN[lgl Le[Sgli Agent

—

lStart service InviteTConsumer 2

Service
Session
Manager

TINA'99 Conference
Hawaii, 12-15 April 1999

ﬂ Announcement Manager

Consumer 1 Retailer 1 Retailer 2

ListSessionAnn

l Start service/Ainn sessior

Session
Manager
Checks federation
contracts
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Retailer Applet

o s ) il . i D
sabors. | e | mom | weeest | omieme | Aegaide |

Retailer Applet

’- Retailer

Retailer Applet %
TINA'9Q Conferepnce 0000000000000 _
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Participant Oriented
Stream Binding

Consumer 1 Retailer 1 Consumer 2

AddSBReq S AditfParnttySBIAde

SS = S . — SS
UAP et < NN

Manager Vote

SetupCommSession

Get/SelectCaps Get/SelectCaps
Communication
Session == TCSM
Manager

SetupConnSession
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Design and Implementation of Distributed Multimedia
Session Manager for Efficient Multi-point Applications

Masahisa Kawashimal
Yoshinori Toyoda?

Junya Akiba (presenter)!

1: NTT Information Sharing Platform Laboratories
2: NTT Network Innovation Laboratories

Outline

1. Background
2. Overview of the Proposed Service Architecture
3. Implementation of Service Network

4. Performance Evaluation




Background

- Point-to-point applications to Point-to-multipoint applications
- Utilizing “Branch Servers’ to improve efficiency of communication
- Market demands

Point-to-point applications to Point-to-multipoint applications

Traditional Telephone
User Network Provider User

__ B .

WWW in the I nternet
End-User Network Provider Info. Provider

FTP, HTTP
The same content is
&z eatedly transferred High Load

L J




Utilizing “Branch Servers” to improve efficiency of communication

Branch Servers: substitute customer premise’s equipment’ s function to
make use of networks efficiently.

File Distribution(WWW)  Usg:
‘ Info. Provider
UserA

User

Tele-Conferencing

Multipoint Control Units

A
= A

Market demands

- Cost reduction

“Qut-source’ network resources and effective resources
alocation reduce network cost and enable low investment
for the service providers.

- Time to market

Generic architecture shortens the time to develop various
network applications.

- Scalability

Distributed implementation makes it possible.




Overview of the proposed service architecture

- “Service Network” and “Transport Network”
- MSM: Multimedia Session Manager
- Session and Resource control

“Service Network” and “Transport Network”

;\5 TV Conference

Service Network

| Branch Server: File server, MCU, VOD server, etc. |

= II'-I“
II“IL:




MSM: Multimedia Session Manager

Service Network
| MSM: Multimedia Session Manager

Branch Server 4\ Branch Server

Branch Server: non-transport function, mirror file server,s, MCU, etc.

‘ MSMs manage and control branch servers in order to achieve
effective utilization of resources and cost effective multi-point applications.

Service resource allocation

Session: an instance of a multimedia service
Resource: abstract form of service resources

MSM

/

Service Network

Physical resources




Session and resource object model

Session
Owner User
State Owned Session
- Member
Modify
AddResource @@l
Resource ACC&Riht
State Physical Branch
Open ysical resource | Branch server

QueryNextHop

[ Represented Domains |

o

Storage

Capacity

N

|

Conference File Server MCU
Date
Time FileSystemSize PortList
Duration

Service layer routing

Service Networ

77 7

~Service Network—_




Dynamic sequence of a sample application

Digital contents provider . Consumer
. [
| User(SessionOwner) | | MSM | | User(SessionMember) u
: Create
Phasel —— SetupSession ——»— : T
Session ‘@
Service —— AddResource »> > Creste
declarati e, 2 BS: Branch Server
eclaration esource
BS1 . ~ BS2
—
. Allocate \\
Phase2 — OpenResource(Write) —»i« >
) « » QueryNextHop
" 5N

Sending ) >
contents =39/

Phase 3 « OpenResource(Read) —=
Receiving | g
contents =% 7

Implementation of Service Network

- MSM deployment
- Domain structure

- Example of Service Network deployment




MSM deployment

To insure scalability, reliability and high performance,

MSMs are deployed in a distributed manner.

Domain 3

Service Network

Domain 2

Domain 4

Domain structure

Domain relations

Super
O Domain

Sub
o Domain




Example of Service Netowork deployment

Domain

Branch Servel
‘l MSM I.

MSM

MSM

MSM MSM MSM >

& QWD >

Service Network

Performance evaluation

- Objective of the performance evaluation
- Performance test configuration
- Result for SetupSession transaction

- Result for OpenResource transaction




Objective of the performance evaluation

To demonstrate effectiveness of domain distribution, in terms
of geographical coverage of session, and resource density.

Performance test configuration

Casel: Usersin one domain

A

%) User

Case2: Usersin dlstrlbuted domains

Domain 100 >

Domain 100

User

Evaluation parameter ‘P’

The number of global sessions

The number of all sessions
(global + local)

P. gographical coverage of session =

. 0 <= P <= 1
All sessions are local All sessions are global
P=1 -

Domaln 110 Domain 120

@ S

User User User User User User

Local sesson Global session

Domain 120

Domain 110
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Response time of SetupSession

1000000

Response time (msec)

100000
P05
PE0.75
P=05
// P=0.25
10000 ]

—— Case 1: One Domain
Case 2: Distributed Domain

J \ \ \

0 0.1 0.2 0.3 0.4

05

0.6 0.7 0.8 0.9 1

Transaction frequency(times/sec)

Evaluation parameter ‘Q’

Q: provability of distant resource

0 <= Q

All OpenResource transaction
is withinlocal domain

<= 1

All OpenResource transaction
isto distant domain

Q=0
Domain 110 Domain 120

User User User User

Q=1

Domain 110 Domain 120

User User User

(59 : allocated physical resource
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Response time of OpenResource

450

350

jg 300 A’/.’ Q=;
T Z— 98
%_ 200 Q=04
- =
T 902
Q=0

100 —

—¢— Case 1: One Domain L
Case 2: Distributed Domain

| |

0 1 2 3 4 5 6 7
Transaction frequency(times/sec)

Lessons from the performance evaluation

Distributed domains structure takes advantage in the specific condition,
e.g.,, P<1/2, Q< 1/2inour performance test.

The granularity of domains:
More than half of sessions should be local.
The granularity of resource allocation:

More than half of users can access the resource within the
user’ sdomain.
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Summary

- MSM controls branch serversin “ Service Network” to achieve
efficient multi-point applications by “ Session and Resource”’ control

- “Service Network” is deployed by CORBA objects (MSM) in
hierarchical structure

- Performance evaluation gives us a guideline of domains' distribution
when “ Service Network” is deployed in a distributed manner.
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