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Select an Appropriate Link

— )
Link Status Add(or Delete) aLink
Change ¢

Simulate Route Convergence

v

Compute BW Change

TL bound
Crossing ¢

Request BW Modification

¢ Success
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[STEP 1] Drop the link from the topological graph, or
= G(E, V), whereE’' = E —{g,,}.
[STEP 2] Simulate the routing agorithm
[STEP 3] Compute the bandwidth for all links by
C(g;)={ ; f(8)/ Wi [, for all 8;JE,
where a(1 < a < 2) isthe bandwidth allocation margin.
[STEP 4] Request the bandwidth modification to the CSM

[STEP 5] If receiving an ACK from the CSM, notify the IP NMS of the chang
e and then go to the monitoring phase.




[STEP 6] If the CSM repliesthat it cannot increase the requested bandwidth f
or acertain link g ;, select an appropriate source-destination pair s=(k, 1)/S
(i, j), such that
f(s)= f(t) OtOS(,j),t#s

and
Ir, [>1

[STEP 7] Addthelink g, to the topological graphor G’ = (E”, V) where E”
=E’ [J{ g }, andthen goto STEP 2.
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iLinkFailNotify
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ALCATEL

TINA Business Model for UMTS:
Benefits and Possible
Enhancements

Cheler Abarca, Alcatel
Chelo.Abarca@ alcatel.fr

@gl TINA 99, Hawaii 14/4/99 CheloAharE Alcatel
v
ALCATEL I ntroduction

vUMTSaimsto the provision of personal, terminal and service
mobility within the system concept called Virtual Home
Environment (VHE)

VHE = a system concept for personalised service portability across network
boundaries and between terminals

(not only UMTS: all 3G mobile systems)

v Thisisabig step away from legacy, second generation mobile
systems... and towards TINA

TINA 99, Hawaii 14/4/99 Chelo Abarca, Alcatel




v
What's new in UMTS?

Service provision vs mobility provision
Users attracted by services
Mobility taken for granted
One-stop shop

Single network technology vs network independence
Services “any one, any time, any place”
Re-use of legacy networks
Fixed-mobile integration
New regulatory environment

Service personalisation

User as an entity different from subscribers
Virtual Home Environment

page 3 TINA 99, Hawaii 14/4/99 CheloAbarE Alcatel
v
TINA Business Model Applied to UMTS

Service personalisation

Service provision

Subscriber

Aetwork independencE|

page 4 TINA 99, Hawaii 14/4/99 Chelo Abarca, Alcatel
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ALCATEL

The Problem Of a Roaming User

,

No roaming
greements

page 5 TINA 99, Hawaii 14/4/99 Chelo Abarg Alcatel
v
TINA Business Model Enhancement
“yellow pages” functionality
“credit card” functionality
+ resolution of universal numbers
* payment guarantee
page 6 TINA 99, Hawaii 14/4/99 Chelo Abarg Alcatel
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The TINA/UMTS Roaming Model

&5
[

TINA 99, Hawaii 14/4/99 Chelo Abarca, Alcatel

page 7

v

Conclusions

TINA providestheright focusfor the evolution
towar ds 3G mobile systems

TINA can be easily enhanced to support the needs of
3G roaming users

Further work isstarting in TINA to study a TINA
solution for full VHE capabilities

TINA 99, Hawaii 14/4/99 Chelo Abarca, Alcatel
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CCF-Call Control Function
CUSF-Call Unrelated Service
Function
SRF-Specialized Resource Function
SSF-Service Switching Function
Web Server - Internet Web Server
CCAF-Call Control Agent Function
SCUAF- Service Control User
Agent Function
SCF-Service Data Function
SDF-Service Data Function
SMPF-Service Management Function

Fig 1B : JilTel ITU-IN/TINA DFP (Distributed Functional Plane) Architecture
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SCARAR

Secure Access Control in a TINA environment
containing Mobile Agents

Patrick Gleeson - KPN Research
Oliver Weissmann - University of Siegen

Liraqprami]
it @ fesearch

arr

xxxxxx

SCARAB Smartcard and Agent enabled Reliable Access gﬁ' I D
SCARAR

European Union ACTS project

Investigation of synergy between Java, Smartcards and Mobile
Agents for provisioning of telecommunications services

Security also covered in depth

Our goal: Users can access the services of their retailer
via the use of their smartcard, independent of network
and terminal, and in multiple domains.

Liraqprami]
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Nice in theory, but... ﬁ
SCARAR

Terminals and access networks in foreign domains don’t have
secure association with all retailers

Difficult to have service code available in all locations
Not all terminals have code for every service

Code sent to terminals/foreign domains must be verifiable as
safe

xxxxxx

Public Key Cryptography ﬁ

- ~_-

User Database

Everything encrypted using the public key can only be decrypted
by the use of the secret key.
Everything encrypted using the secret key can only be decrypted
by the use of the public key.




Access Control Mechanism ﬁ

‘ Contains

Interaction between Terminal, Retailer and Certificate

Management System

Certificate Management
System:

Stores certificates of
various parties which

O include their public keys

secret key
of user
Terminal Retailer Contains
Domain [ ————secret key
of retailer
Lragremial
Eoreraini @ research
L

Mobile Agents

Client Server Model

Client Server

7N
Network ‘ i

Mobile Agent Model
7N Client

Client

‘ Properties:
*Mobile

eAutonomous
sCommunicative
*Reactive
*Pro-active

Lirdvpramat
Leerdnbraiudr
an

Advantages:

*Bandwidth reduction
*Disconnected processing
eLocal interaction

Disadvantages:
*Security Risks

@ research




Secure Mobile Agent Movement ﬁ

Define Instantiation Entity & Mobile Agent Host
Use encryption of data stream

g
Check signature
‘ Encrypted stream with
code and state of agent MA Q
Host-f-»
v 7 lq Mgr

Instantiation Entity Mobile Agent Host

- Only place Mobile - Only place Mobile

Agents are created Agents carry out their
tasks

cremyee B T @ research
.....

S9Bxxx

Turning a TINA Agent into a Mobile Agent ﬁ

SCARAR

Big difference between Mobile Agent and TINA Agent/COs (e.g.
User Agent, Provider Agent)

We'll take useful aspects from MA to create TINA Mobile Agent

Mobile Agent

Mobile
Autonomous

Acts for specific
party

Reactl_v 5 Finds & interacts with
Pro-active other agents/COs
Communicative 9

TINA Mobile Agent




Application to TINA - Scenario %
SCARAR

Under what circumstances would these technologies be needed?

Smartcard of
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Application to TINA - Our Solution (1) ﬁ
T T SCARAR
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= = =§» Movements of Agents 4

Terminal
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Application to TINA - Our Solution (2)

-

o : ~
»~ Domain C A

cMS '

research

Application to TINA - Service Session

/
/

= = =J» Movements of Agents

Terminal
MA Host

Service Node
MAH
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Conclusions and Future Work D
LCARAR

Use of Public Key Cryptography and Mobile Agents leads to:
Better security
Easier service provisioning in foreign domains

Less of a reliance on TINA IDL specifications — move to lower level
compliance

The future for Scarab...
Demo of system at end of 1999 in Turin/Madrid

Lragremial
i R @ research
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Marc Born, Robert Fischer, Martin von Lowis, Dietmar Kriger,
Cordula Ulbricht

Email: born@fokus.gmd.de

M. Born TINA’99, Hawaii, April 99

» General requirments for telcommunication service provisioning:
— Time to market
— Cost reduction
— Customization

* One possible answer:
— component oriented working
— maximum re-use

M. Born TINA’99, Hawaii, April 99




» Specific problems with real componentsina TINA
implementation:

Simple dependency
(Javabased PA implementation requires a Java Virtual Machine)
Version dependencies
(The PA requires JDK 1.1.2, it will not work with 1.1.3. But with 1.2.x)
I nter oper ability conflict
(Two specific ORB implementations are not interoparable or they are only
interoperable if some features are not used (for example CORBA::any))
Resour ce limitation
(disk space, IP ports etc. restrict the number of components on machines)

M. Born TINA’99, Hawaii, April 99

R
— Out of scope of SCO Deployment

v
Reguirements
Capture Development
l N
N

Component/Service
escription

_(> Comggl)(?tion

Configuration

Component
Rep(?s?tory

Minutes

Conf%iération v\

M. Born TINA’99, Hawaii, April 99




Relation between components are expressed by means of
consumed and provided resources

Example: PC provides a set of card dots
Component is a piece of software or hardware

Resource is property of components

Component

M. Born TINA’99, Hawaii, April 99

» Component development process and component
technology is separated from the component description.

Composition environment open for awide range of
components including hardware components such as
video-cameras or graphic adapters. Independent from a
specific software component model (like ActiveX, or
CORBA Components)

Computation of valid compositions, i.e. balanced
compositions where each consumed resource is aso
provided by some component possible

M. Born TINA’99, Hawaii, April 99




Software
development

Identification of
components

Description of
vy cComponents& resources

Identification of
resources

M. Born TINA’99, Hawaii, April 99

Frontend

~ 3D-GUr
=

I Backend

Composer —» ——p Installator

LJist of
components**

Resources

_I _I- Repository

Components

M. Born TINA’99, Hawaii, April 99
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Service Lifecycle in a Distributed
Computing Environment

http://www.windwardsolutions.com

Al

Sokfions

The Internet Age Arrives

m Internet use exploding
m Globalization creating intense competition

m eBusiness solutions generating new income
and driving down costs

m Early leaders hard to catch
m Solutions becoming more sophisticated

Deployment often an afterthought

41
Windiward

2 © Copyright 1999, Windward Solutions. All rights reserved. Sokfions




eSolution Deployment
Challenges

m Organize & package value added services
m Manage a complex distributed environment
m Ensure reliability and availability

m Support ongoing application evolution

m Scale to meet demand

3 © Copyright 1999, Windward Solutions. All rights reserved. Sokgions

vhg .
<G> Introducing Aero
Y

m A deployment environment for complex
distributed solutions (i.e. eSolutions)
— Centralized management environment
— Decentralized deployment architecture
— Application monitoring & control
— Managed application evolution
— CORBA & Java standards

4 © Copyright 1999, Windward Solutions. All rights reserved. Sokfions




Aero End User Benefits

m Increased application scalability
m Increased application availability
m Reduced development costs

m Reduced deployment costs

m Reduced maintenance costs

m Reduced risk

Al

5 © Copyright 1999, Windward Solutions. All rights reserved. Sokfions

A Typical Solution

Operator

Manager

Data Servers

Web/Application Servers

Users

A1
Windward
Sokfions

6 © Copyright 1999, Windward Solutions. All rights reserved.




Solution Services and
Deployment Packages

Solution
Domain

m One Solution Domain service includes
a Data Server package and multiple
Application Server packages

m There may be multiple instances of

App Server Solution Domain services

m Application Servers must run on a
variety of platforms

m The Solution Management service has

Data Server

Solution

Management one Management Server package
m The Solution Management service
Mgt Server requires at least one Solution Domain
to operate
|
7 © Copyright 1999, Windward Solutions. All rights reserved. WM

Desired Solution Deployment

)

Boston App Server
.

Seattle

Mgmt Server

New York
Chicago

Data Server

San Francisco
App Server
Miami
App Server
Los Angeles
-'-#ﬂ
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Service & Node Management

Service Definitions
Service Packages

Node Information
sHardware

Solution i
Solution &l V & *Operating System
*Network
*Other
Data Server
NT Seattle Boston
rop Server *Solaris
New York
*HP-UX Chicago
- San Francisco %
Solution
Management Miami
Los Angeles
Mgmt Server
-
9 © Copyright 1999, Windward Solutions. All rights reserved. Sokfions
Solution < [>
Domain-1 D Q Solution
&\\ v % Domain-2
Data Server
g\ Data Server
Seattle Boston
App Server é
. New York App Server
Chicago
rancisc%/ % #
Miami
Los Angeles
Solution
Management
<+ Deployment Mapping
Mgmt Server
A1
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Automated Installation

A
o

A
App Server

App Server

Boston
Mgmt Server Data Server ; App Server
\
New York
App Server Data Server Chicago \

San Francisco

App Server
App Server

Miami
Los Angeles
=
11 © Copyright 1999, Windward Solutions. All rights reserved. Sokfions

Automated Service Activation

u/

Boston
Seattle
=

New York

@

Miami

Chicago

San Francisco

Sl

Los Angeles

#ﬂ
12
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Component Introduction

Los Angeles

13 © Copyright 1999, Windward Solutions. All rights reserved.

Component Monitoring

Los Angeles

14 © Copyright 1999, Windward Solutions. All rights reserved.




Failures Happen

App Server

Boston

Los Angeles

15 © Copyright 1999, Windward Solutions. All rights reserved. Sokfions

Aero Recovers from Them

m Monitor the status of active components

m Insulate clients from component failures

m Utilize redundant components automatically
m Initiate restart of failed components

m Utilize application knowledge to re-introduce
restarted components to the rest of the
system

41
Windiward
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Change Happens

App Server

Boston

Los Angeles

17 © Copyright 1999, Windward Solutions. All rights reserved. Sokfions

Aero Helps Evolve Gracefully

m Maintain versions of services, packages,
components and interfaces

m Determine extent of necessary changes
— method changes have least impact
class changes impact existing state
interface changes affect clients
organization changes affect everybody
m Replace impacted running components with

new versions & reintroduce with minimal
Impact to system operation

41
Windiward
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Aero Services

B represent groups, objects and interfaces in TINA ODL

generate implementation skeletons and customized
distribution frameworks

model platform and network organization
define and manage services and packages
install, activate and introduce components
monitor component status

recover from component failures

support graceful system evolution

Al

19 © Copyright 1999, Windward Solutions. All rights reserved. Sokgions

eSolution Deployment
Challenges

m Build & deploy value added services

m Manage a complex distributed environment
m Ensure reliability and availability

m Support ongoing application evolution

m Scale to meet demand

20 © Copyright 1999, Windward Solutions. All rights reserved. Sokgions




Aero Meets the Challenges

v Manage a complex distributed environment
— platforms, languages, hardware configurations
v Build & deploy value added services
— component development & packaging
— installation, activation, introduction
v Ensure reliability and availability
— monitoring & restarting failed components
v Support ongoing application evolution
— graceful evolution without complete shutdown
— scale to meet demand .-.fﬂ
Windward
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