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TINA Business Model & Reference
Points

RtR
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Connectivity
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• Generic model
• Identifies

reference points at
administrative domain
borders

• Essential for
interworking

• The only point to
check conformance
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TINA Business Model & Reference
Points
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Outline

• Background in different projects
• Experiences with Reference Points
• Resulting from the experiences:

– the Generalised Access Session
– Segmentation of Reference points
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The Background:
 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  ....
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The Background:
 Experiences from projects(2)

         P715
• 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 ...
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The P715 Business Scenario

Users Service ProvidersRetailers
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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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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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Experiences with the Ret, RtR and 3Pty
Reference Points

But: nobody is perfect ......
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Experiences with the Ret, RtR and 3Pty
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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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:
è     Flexibility is required
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Invitation Handling between Retailers

PA UA

ssUAp USM SSM

UA PA

Peer
(UA like)

Peer
(PA like)

ssUAp

Access Session Access SessionAccess Session

User Domain A User Domain BRetailer Domain U Retailer Domain V
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Phases of an Access Session

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

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

l 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
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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Relationship of components forming a RP

Reference
Point Segment

Generalised
Access SegmentBootstrapping
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1+
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RP Segment
Specification

specification 
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confor-
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Initiator and Responder

ResponderInitiator
i_DomainInitial

i_AssociationControl

{i_xyz; i_....}  {i_uvw; i_....}

Administrative Domain 1 Administrative Domain 2

Generalised
Access

Segment

Reference
Point

Segment

may offer same
interfaces as Responder
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The Interfaces of a Generalized Access
Session

Interface i_DomainInitial
   requestInitialAccess ()

Interface i_DomainAuthenticate
   getAuthenticationMethods ()
   authenticate ()

Interface i_AssociationControl
   setupContext ()
   extendContext ()
   releaseContext ()
   endAccessSession ()
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IDL Specificatinons

void requestInitialAccess (
in initiatorId t_IdGlobal,
in i_ownAssociation : object
in accessProperties:
t_PropertyList, out remoteAsId :
t_AccessSessionId, out
i_remAssociation : object)

void setupContext (
in asId : t_AccessSessionId,
in SegmenIdList t_IdGlobalList,
out listOfInterfaces
t_objectList);

void extendContext (
in asId : t_AccessSessionId,
in SegmenIdList t_IdGlobalList,
out listOfInterfaces
t_objectList);

void releaseContext (
in asId : t_AccessSessionId,
in SegmenIdList t_IdGlobaList,
out listOfInterfaces
t_objectList);

void endAccessSession (
in asId : t_AccessSessionId)

i_DomainInitial i_AssociationControl 
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Segments Properties

Segments
• 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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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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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

startService (...)
getServiceInfo (...)
listSubscribedServices
endServiceSession (...)
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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

• Results are basis of future work in TINA SARP WG
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TINA as a Virtual Market Place forTINA as a Virtual Market Place for
Telecommunication and InformationTelecommunication and Information

Services: the VITAL ExperimentServices: the VITAL Experiment

Telma MotaTelma Mota
PatrickPatrick Hellemans Hellemans

Thanassis TiropanisThanassis Tiropanis
GianniGianni Canal Canal
PatriciaPatricia Lago Lago
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OutlineOutline
•• VITAL contextVITAL context
•• The VITAL Service ArchitectureThe VITAL Service Architecture

•• Access SessionAccess Session
•• Service SessionService Session

•• Enhancements to TINAEnhancements to TINA
•• The VITAL ServicesThe VITAL Services

•• Desktop Audio-Video ConferenceDesktop Audio-Video Conference
•• TINA Internet Conference ServiceTINA Internet Conference Service
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VITAL ACTS ProjectVITAL ACTS Project
Validation of Integrated TelecommunicationValidation of Integrated Telecommunication

Architectures for the Long-termArchitectures for the Long-term

•• Overall Objectives:Overall Objectives:
Develop, Implement, Demonstrate and Validate anDevelop, Implement, Demonstrate and Validate an

Open and Distributed TelecommunicationsOpen and Distributed Telecommunications
Architecture (ODTA)Architecture (ODTA)

ODTA= TINA + Additions/Simplifications andODTA= TINA + Additions/Simplifications and
RefinementsRefinements
Multimedia and Multiparty ServicesMultimedia and Multiparty Services
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VITAL SystemVITAL System
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RtR
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The VITAL SAThe VITAL SA
Retailer Domain

Terminal
CM CSM Connection Mgmt

Subscription
ManagementSubAg

STH SubM SubRg

Subscription Application

Consumer
Domain

Access Session

PA

IA AM

PeerA

UAF

UA
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Discrete
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TCFE

TC
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Service Session

GSCssUAP
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The VITAL NRAThe VITAL NRA

Connection
Management

Connectivity Provider Domain
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Domain

RA

EML-CP

NML-CP

Consumer Domain

CC

TCssUAP

TCSMCSM

Resource Configuration
Management

RCM Application

CMC

NTMan
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LNC-ATM
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TLA-IP

TLA-ATM
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Paper FocusPaper Focus

Consumer 
(Terminal)

Ret
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PA
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RtR
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Access SessionAccess Session

•• Initiated by known Consumers (Username,Initiated by known Consumers (Username, pwd pwd))

•• MoritoringMoritoring Subs: List of Subs/Offered Services Subs: List of Subs/Offered Services

•• Control of Access SessionsControl of Access Sessions
View allView all ASs ASs (including in other terminals) (including in other terminals)
Deletion: current AS, allDeletion: current AS, all ASs ASs, a list of, a list of ASs ASs
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Access SessionAccess Session
•• Control of Service SessionsControl of Service Sessions

NewNew SSs SSs
Receive Invitations for joining a SSReceive Invitations for joining a SS
Join a SS to which he has been invited or has been announcedJoin a SS to which he has been invited or has been announced
List of running sessionsList of running sessions
Delete anyDelete any SSs SSs associated with an AS associated with an AS

•• One Consumer, One Retailer, Several AS if in differentOne Consumer, One Retailer, Several AS if in different
terminalsterminals

•• Register a terminal to receive invitationsRegister a terminal to receive invitations
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Service SessionService Session
•• All TINA Session Model Feature SetsAll TINA Session Model Feature Sets

Basic FSBasic FS
Voting FSVoting FS
Multiparty FSMultiparty FS
Stream Binding FSStream Binding FS
Control SR FSControl SR FS
Service Specific FS: TINAService Specific FS: TINA Netmeeting Netmeeting FS FS

•• Interaction Service Common-Service SpecificInteraction Service Common-Service Specific
Inheritance/Interaction approachInheritance/Interaction approach
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Enhancements to TINAEnhancements to TINA

•• Peer Agent (Peer Agent (RtRRtR  RP)  RP)

•• Announcement Manager (AM)Announcement Manager (AM)

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

•• Stream Binding Mechanisms andStream Binding Mechanisms and QoS QoS
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VITAL ServicesVITAL Services

Access:
- Web-access

Management:
- User registration
- On-line subscription

- Off-line Subscription

- Resource
  Configuration
  Management

End-user Retailer

Connectivity Provider

Usage:
- Audio/Video Conference
- Digital Library
- Chat
- Slide Show
- Jukebox
- TINA Net Meeting
- TINA Internet Conference

- Audio/Video Conference

- TINA Net Meeting
- TINA Internet Conference
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Desktop Audio VideoDesktop Audio Video
ConferenceConference

•• Shows all multi-party and multi-Shows all multi-party and multi-
media featuresmedia features

•• Involves service architectureInvolves service architecture
andand connection management connection management
architecturearchitecture

•• Demonstrates Quality of ServiceDemonstrates Quality of Service
negotiationsnegotiations
High quality video over ATMHigh quality video over ATM
Moderate quality video over IPModerate quality video over IP
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Participant OrientedParticipant Oriented
Stream BindingStream Binding

•• DVAC ApplicationDVAC Application

A
+
V

A+V

A+
V

A
+V

A+V

A+V

•• Topology:Topology:

•• QoSQoS

ConferenceConference
LectureLecture
Point-to-Point-to-MultipointMultipoint

 High/Medium 

 Low 
 High

Medium  Medium 
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TINATINA Netmeeting Netmeeting
•• Objectives:Objectives:

–– Integration capabilitiesIntegration capabilities
TINA-InternetTINA-Internet
Commercial applications:Commercial applications:

Microsoft NetMeetingMicrosoft NetMeeting
WhitePine MeetingPointWhitePine MeetingPoint

–– TINA Added ValueTINA Added Value
SessionSession--based service controlbased service control
Service session representationService session representation
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TINATINA Netmeeting Netmeeting

GSC

MCU
Internet

Application
Client

Internet
Application

Client

NetMeeting
GSS

H323 H323

IP stream IP stream

Consumer Domain Retailer Domain Consumer Domain

Internet RA NetMeeting
ssUAP

NetMeeting
ssUAP

Telnet
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Start Service SessionStart Service Session

PA

Browser

Web Server

UA

ssUAP SFGSC

GSS InteRA
wrapper

NM MP

Consumer Retailer

MS JVM

Telnet

startServiceInit
startService

startService

createSSession

Initialise Initialise

setLink

createH323Conference

setPartyCtxtsetPartyCtxt

createConference

launch  call

H323 protocol interaction
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TINA Added ValueTINA Added Value

Pure Internet Service:Pure Internet Service:
rr Audio/VideoAudio/Video

Conference SupportConference Support
rr Pre-definedPre-defined

Conference TypesConference Types
rr No Role Based ServiceNo Role Based Service

FeaturesFeatures
rr Bear Service SessionBear Service Session

RepresentationRepresentation
rr Bear Service SessionBear Service Session

ControlControl

TINA Internet Service:TINA Internet Service:
44 Transparent Location ofTransparent Location of

resourcesresources
44 Dynamic Configuration ofDynamic Configuration of

resourcesresources
44 Multi-resource SupportMulti-resource Support
44 Higher AvailabilityHigher Availability
44 Pre-Defined and User-DefinedPre-Defined and User-Defined

Conference TypesConference Types
44 Role-Based Service FeaturesRole-Based Service Features
44 Graphical Service SessionGraphical Service Session

RepresentationRepresentation
44 Service Session ControlService Session Control
44 User Identification by LogicalUser Identification by Logical

NameName
44 New Participants InvitationNew Participants Invitation
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TINA InternetTINA Internet
ConferenceConference

•• Objectives:Objectives:
•• Present a commercial case, where an Internet ServicePresent a commercial case, where an Internet Service

Provider offers TINA-controlled services to existingProvider offers TINA-controlled services to existing
Internet usersInternet users

•• Show the added value of TINA service control andShow the added value of TINA service control and
service managementservice management

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

•• Investigate if TINA is applicable to controlling IP-Investigate if TINA is applicable to controlling IP-
multicast based networkmulticast based network
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RequirementsRequirements
• 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

CORE
COREM-Bone

ACCESS ACCESS

UTGUTG
UTGUTG

IP-unicast IP-unicast

IP-multicast
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ComponentsComponents
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 Added Value Added Value
•• The TINA service control and service managementThe TINA service control and service management

adds value to Internet based servicesadds value to Internet based services
•• TINA can be applied for the control of IP-multicastTINA can be applied for the control of IP-multicast

networksnetworks
•• IP and IP-multicast protocols and applications canIP and IP-multicast protocols and applications can

be used by the end-users without changesbe used by the end-users without changes
•• It is necessary to introduce the idea of “accessIt is necessary to introduce the idea of “access

networks” for controlling the access of Internetnetworks” for controlling the access of Internet
workstations to IP-multicast networksworkstations to IP-multicast networks

•• It is more efficient for the Service Provider toIt is more efficient for the Service Provider to
maintain the workstation components at the accessmaintain the workstation components at the access
points rather than at the workstations of thepoints rather than at the workstations of the
Internet usersInternet users
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ConclusionsConclusions

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

•• VITAL has proved it!VITAL has proved it!
Heterogeneous Set of ServicesHeterogeneous Set of Services
including off-self commercialincluding off-self commercial

applicationsapplications
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ConclusionsConclusions
•• How?How?

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

TINA can be the enabling factor to haveTINA can be the enabling factor to have
Internet applications integrated withInternet applications integrated with
classical classical telecomtelecom service applications service applications
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?
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Access to servicesAccess to services

Patrick

Retailer

initial agentPatrick, <password>

subscription
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Access to servicesAccess to services

Patrick

Retailer

Patrick’s
user agent

access session

initial agent
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Access to servicesAccess to services

Patrick

Retailer

start service session!

Patrick’s
user agent

announced sessionssubscribed servicesjoin sessioninvitation
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Provider AgentProvider Agent
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Subscribed ServicesSubscribed Services
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List of Service SessionsList of Service Sessions



TINA’99 Conference
Hawaii, 12-15 April 1999
TINA’99 Conference
Hawaii, 12-15 April 1999

List of Access SessionsList of Access Sessions

TINA’99 Conference
Hawaii, 12-15 April 1999
TINA’99 Conference
Hawaii, 12-15 April 1999

Announced SessionsAnnounced Sessions
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List of InvitationsList of Invitations
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RegistrationRegistration



TINA’99 Conference
Hawaii, 12-15 April 1999
TINA’99 Conference
Hawaii, 12-15 April 1999

Peer AgentPeer Agent
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Announcement ManagerAnnouncement Manager
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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

High Load
The same content is 

repeatedly transferred

Network Provider Info. ProviderEnd-User

FTP, HTTP

WWW in the Internet

Traditional Telephone
User UserNetwork Provider
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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)

Tele-Conferencing

Info. Provider

User

User

User

Mirror Servers

Multipoint Control Units

User

User

User

Market demands

- Cost reduction

 “Out-source” network resources’ and effective resources 
allocation 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.
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Overview of the proposed service architecture

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

“Service Network” and “Transport Network”

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

TV ConferenceMusic

Service Network

Video Karaoke

Node, Link, etc.

Transport Network
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Service Network

Branch Server Branch Server

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

MSM: Multimedia Session Manager

MSM: Multimedia Session Manager

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

Service resource allocation

Branch Server

Branch Server

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

Resource

Session

Physical resources

Branch Server

Branch Server

MSM

Service Network



6

Session and resource object model

Session Owner

Owned Session
User

Member

UserMode

AccessRightResource AccessMode

Physical resource Branch server

Represented Domains

Domain

ConferenceStorage

Capacity
...

Date
Time
Duration
...

File Server

FileSystemSize

MCU

PortList

State

Modify
AddResource
...

State
Open
QueryNextHop
...

Service layer routing

MSMMSM

Service Network Service Network

Session

set-up
Session

Routing

Resource allocation

MSM MSM
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Dynamic sequence of a sample application

User(SessionOwner) MSM

Phase 1 SetupSession
Session

User
AddResource

Resource

Create

Create

BS 1 BS 2

BS: Branch Server

Allocate

Phase 2 OpenResource(Write)

QueryNextHop

Phase 3 OpenResource(Read)

User(SessionMember)

Service

declaration

Sending

contents

Receiving

contents

Digital contents provider Consumer

- MSM deployment

- Domain structure

- Example of Service Network deployment

Implementation of Service Network
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MSM deployment

To insure scalability, reliability and high performance,

MSMs are deployed in a distributed manner.

Domain 1 Domain 2

Domain 3

Domain 4MSM

MSM

MSMMSM

Service Network

Domain structure

Domain 1
Domain 2

Domain 3

Domain 4

Domain 1-1

Domain 1-2

Domain 1-3

Domain 1-4

Peer Leader

Peer Leader

Level N

Level N+1

Domain relations

Super 
Domain

Sub 
Domain

Peer Domain

MSM MSM

MSM

MSM

MSM

MSM

MSM MSM
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Example of Service Netowork deployment

Branch Server

Domain

Service Network

MSM

MSM

MSMMSMMSM

MSM

- Objective of the performance evaluation

- Performance test configuration

- Result for SetupSession transaction

- Result for OpenResource transaction

Performance evaluation
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Objective of the performance evaluation

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

Case1: Users in one domain

User User User User

Case2: Users in distributed domains

User User UserUser

Domain 100

Domain 110 Domain 111 Domain 120 Domain 121

Performance test configuration

Domain 110 Domain 120

Domain 100

The number of global sessions
The number of all sessions

(global + local)

P:  gographical coverage of session =

Global session
User User UserUser

Domain 100

Domain 110 Domain 120

Domain 110 Domain 111 Domain 120 Domain 121

Evaluation parameter ‘P’

User

Local session

Domain 100

Domain 110 Domain 120

Domain 111 Domain 120 Domain 121Domain 110

User User

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

User

P = 0 P = 1 
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Case 2: Distributed Domain
Case 1: One Domain

P = 1

P = 0.75

P = 1

P = 0.25

P = 0.75

P = 0.5

P = 0.5

P = 0

P = 0.25

P = 0

Response time of SetupSession

0      <=          Q         <=     1

Q:  provability of distant resource 

Evaluation parameter ‘Q’

User User User

Domain 100

Domain 110 Domain 120

Domain 110 Domain 111 Domain 120 Domain 121

: allocated physical resource

All OpenResource transaction
is to distant domain

All OpenResource transaction
is  within local domain

User User UserUser

Domain 100

Domain 110 Domain 120

Domain 110 Domain 111 Domain 120 Domain 121

Q = 0 Q = 1 
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Response time of OpenResource

Case 2: Distributed Domain
Case 1: One Domain

Lessons from the performance evaluation

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’s domain.

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

- MSM controls branch servers in “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.


