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T. Magedanz (TU Berlin / Fraunhofer FOKUS) - 2007

Towards IP-based Multi-Service Networks
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T. Magedanz (TU Berlin / Fraunhofer FOKUS) - 2008
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T. Magedanz (TU Berlin / Fraunhofer FOKUS) - 2007

Converging Networks lead to new Services
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Seamless Services — The Network value shrinks

* Network convergence based on IP has led to high competition
e Connectivity Services (QoS) versus Multimedia Services (Content)

» Users are interested in services — thus end systems and Service
Platforms will only matter finally

Applications
- and Services
UMTS EDGE
CDMA
WLAN
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Network Diversity
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Telco vs. Internet Service Principles

Telecommunications

High-available carrier grade services

Strong focus on person to person
communication

Vertical service architecture
Almost no feature interaction

Limited to no openness to developer
community

Device centric services (rich client)

World Wide Web

The web serves as a platform
Data as the driving force

Network effects created by an
architecture of participation

The end of the software adoption
cycle ("the perpetual beta")

Software above the level of a single
device, leveraging the power of The
Long Tail.

Platform (network) centric services
(slim clients / browser)
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T. Magedanz (TU Berlin / Fraunhofer FOKUS) - 2006

Proprietary (OTT) vs. standardized Approach

App (AS) Other
App (AS) {/ apps Q7
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v
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Clients

Standalone Solution IMS based Solution

Fast one-off deployment Faster integration of subsequent apps
Optimised one-off CAPEX (but repeated) Re-use deployed infrastructure

OPEX for each standalone solution OPEX shared across whole solution
Fragmented end-user experience Integrated end-user experience

T. Magedanz (TU Berlin / Fraunhofer FOKUS) - 2007

Internet impact on Telecoms: Service Diversity

Differentiation and Efficiency is needed to survive

NGN Service platforms / IMS has the potential to link Internet / web 2.0 and telecommunications

Strategy of the broadening , T(elecoms)“: Broad top, sleek bottom

Consumers Business Customers
Communities Kids Youth Families  Retired Small SMEs Big Enterprises MNE

|_SalesCos. _Jeting and Sales
Services and

Content = Modular
Open Int&faces arld APIs m Fast

Differentiation! "
_________________________ ServCo. -_--Mm Segment_specific.
Efficiency! Effeclive Connegtivity
Contrpl ® One Platform
B Operations optimized

NetCa

m |Infrastructur(operations)
partialy outsourced
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T. Magedanz (TU Berlin / Fraunhofer FOKUS) - 2007

A Generic SDP Framework on top of different Networks
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T. Magedanz / N.Blum, (Fraunhofer FOKUS / TU Berlin) 2008

SOA Pri nciples (Def. by The Open Group, or OASIS, IBM ...)

» Service-Oriented Architecture (SOA)

Service-Oriented Architecture (SOA) is an architectural style that
supports service orientation.

» Service orientation is a way of thinking in terms of services and
service-based development and the outcomes of services.

e aservice:

-is alogical representation of a repeatable business activity that has a
specified outcome (e.g., check customer credit; provide weather data,
consolidate drilling reports)

- Is self-contained
- may be composed of other services
-Is a“black box” to consumers of the service

T. Magedanz (TU Berlin / Fraunhofer FOKUS) - 2007

Evolution of SOA Concepts in Telecoms

Telco / Web Service

Service Broker Mashups

(Policy-based)

Telecom

Web Service APIs
Parlay X

Open APIs

OSA/Parlay/JAIN IP Multimedia

System (IMS)

Intelligent
Network (IN)
Internet
Protocols
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NGN Service Broker

* Need for acommon flexible NGN application layer that serves legacy
and NGNs paving the road for SOA in telecommunications.

« In a SOA, a broker is responsible for making the (Web) Services
interface and implementation access information available to any
potential service requestor.

* The broker might be utilized as a central control instance that
orchestrates the components of the overall architecture.

« A service broker for telecommunications provides a central anchor
point for any application requesting resources from a service provider
/ operator.

Orchestration for Telecommunications

* Web services orchestration is now being adopted for the coordination
of real-time communications services, including telephony, video and
multimedia communications.

« Do these communications services integrate into workflows in the
same way as Web services in the data environment, and are
orchestration mechanisms for Web services sufficient for the needs of
workflows that involve real-time communications?

e Three approaches to orchestrating workflows:

— BPEL - OASIS
— Call Control eXtensible Markup Language (CCXML) — W3C
— State Chart eXtensible Markup Language (SCXML) — W3C
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T. Magedanz (TU Berlin / Fraunhofer FOKUS) - 2007

Import and Export of , Services Enablers*

Web 2.0 World Players and Services

(Google Maps, YouTube, RSS Feeds, etc.)

* Re-use what is publicly available Import
« Create recognised user interfaces of ST
Web APIs o ‘Ipelco

* Resell available capabilities
Enablers .
« Enable value added services

Service Brokering

Telco 2.0 Enablers offered by SDP

(Calls, Messaging, QoS, Charging, Identity Mgt., Security)

Network Abstraction
| OIS IS

T. Magedanz (TU Berlin / Fraunhofer FOKUS) - 2007

Example: Parlay X Telco Web Services

Note: Network Operator acting as Web Service Provider

Sort in
order

New
Application
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uDDI
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Directory

Make
payment
Netwo
Resource
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Weather

} Initiate Call
Conference

Resource

Account
Statement
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Telco 2.0: Combining Web 2.0 and NGN APIs
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Different API Approaches for Services

Device-centric Services

Developer
Community

Developer SDK

Applications |
& Applications

Open API

(Mobile)
Endsystem

Apple, Nokia, Microsoft,
Sony/Ericsson, but also
Google, Yahoo, etc

The most strategic position !!

Server-centric Services

Developer
Community

Which Approach is better ?
Will both APIs be needed ?

Developer SDK

Applications

GSM
UMTS EDGE
CDMA
WLAN
WiMax
IP — based NGN
- mobility-enabled
ISDN o
Wireline
xDSL

cces®
other A

o

Application
Server
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Towards Policy-based Service Exposure

« A Broker identifies the policies associated with a request.
« A Broker processes policies and:
— evaluates policies using messages received and other context information
— executes a policy action
— may return a policy decision to a requestor
— may enforce the corresponding policy
— may allow a request to continue to its original target destination
— may delegate to other resources
* Arequest for policy processing can arrive at the Broker either as a

direct request for support from another entity or as a request from
another entity to another resource.

* Open Mobile Alliance (OMA) Service Environment (OSE) and the
related PEEM provides the standard for describing, creating, updating,
deleting, provisioning and viewing of policies.

,Brokering“ in the OMA Service Environment

Third Party — Un-trusted Domain Any domain (SP,

Terminal)
Enabler
implementation

Enabler implementation
issues arequest to another
enabler

Policy .Bolicy Enforcer enforces
Enforcer policies on requests
between enabler
implementations
Enabler implementation
issues arequest to another

Applications Applications

Application issues a

Application issues a request to an enabler

request to an enabler

Policy Enforcer enforces
policies on request
(relying on available
enablers)

Policy Enforcer
enforces policies on
request

(relying on available
enablers)

Appropriate request

Appropriate request
reach target enabler,

reach target enable

Web service b.ndings Other bindings

»

v

Enabler . Enabler Enablen Enabler
implementation implementation implementation implementation

Request invokes the

] target resource of the
To Resources in Enabler implementation
Operators, terminals, Service Providers

Same on responses and any
other message to / from / among
OSE entities
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T. Magedanz (TU Berlin / Fraunhofer FOKUS) - 2008

Different Testbed Scopes

Innovative multimedia applications

— eHealth, eGovernment,
e/mCommerce, interactive TV, web
2.0, telco2.0, etc.

Service delivery platforms

— IP Multimedia System, P2P systems,
broadcasting systems, etc.

Network technologies

— 3G beyond, Wimax, LTE, Fixed
Broadband, etc.

Sometimes also beta test user
communities

Sometimes mixture of all above
domains
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NGN&I Testbed Challenge - Evolution
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T. Magedanz (TU Berlin / Fraunhofer FOKUS) - 2008

NGN (Testbed) Management Challenges
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T. Magedanz (TU Berlin / Fraunhofer FOKUS) - 2008

SOA based OSS of NGN Composite Services

Composite Service Management Service Composition

| Service
Creation

Service Resources
Provisioning
I s ——
o Component 1
- /2
Service Service Broker Platform

Activation Component 2

Orchestration
) \ Network
Test Manager I

W »w m

Component 3

Service
Monitoring

Service
Repository

Service
Discovery
Engine

Network Monitor Test Manager SIP Services

A sample SOA-based NGN Testbed

Advertising UNET 1eil10c0
E—mE (P
Interactive IPTV Communication &
T —
Seamless @

Service Broker Enabler Identity Management Application Servers Exposure APls
Application Layer

BSS
= Security ABA Servers SIP Servers QoS Media Servers MNetwork Abstraction
Plouground

Session Control Layer

- an .- O O e o o e @ P Core Network - aEk E O O -G O O T -
Mobile Access Fixed Access Fixed and Mobile Cable/TV
MNetworks (G5M, GPRS) Metworks (PSTN/ISDM) Internet Access Metworks
&é}\ - Cablelobs
PE TR

m % LT xﬁ) PacketCable™ .

Access Technology Layer
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Policy-based Service Exposure

« A Broker identifies the policies associated with a request.
« A Broker processes policies and:

— evaluates policies using messages received and other context information
The component may delegate to other resources

— executes a policy action

— may return a policy decision to a requestor

— may enforce the corresponding policy

— may allow arequest to continue to its original target destination

* Arequest for policy processing can arrive at the Broker either as a
direct request for support from another entity or as a request from
another entity to another resource,

« OMA PEEM provides the standard for describing, creating, updating,
deleting, provisioning and viewing of policies.

FOKUS XPOSER

« XPOSER = eXtended POlicy based, Semantically enabled sErvice
bRoker
* Development of a SDP component for:
— Service exposure
— Service discovery
— Request delegation
— Service orchestration
e« Components / Technologies
— Web /Telco API
— OMA PEEM for exposure
— Ontologies for service discovery
— Annotated service descriptions for delegation
— Work-flow engine for orchestration
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XPOSER Architecture

Service Request
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I
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T. Magedanz / N.Blum, (Fraunhofer FOKUS / TU Berlin) 2008

OMACO for NGN + SDP Management

OPENEfMS
IMS + SDP Monitoring and Central Control Logic
Traffic and Measurement Collector Process and Measurement Collector

pr— r——— e R —— —
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: Passive SIP Active SIP : L] Passive Web Service Active Web Service :
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SIP traffic monitor for Versatile SIP traffic emulator ESB monitor Proactive Web Service tester

IMS transactions High performance (1079 subs.) Web Service transactions Autom. WSDL based testing

IMS sessions Flexible test generation Web Service performance Parlay X service performance

IMS cumulative IMS transact. Fault detection Fault detection Composite service tests

Fault detection Performance measurement Fault detection

Non-intrusive, highly scalable Benchmarking, stress tests

I Passive + Active IMS Monitoring

Full Fault Localization
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T. Magedanz (TU Berlin / Fraunhofer FOKUS) - 2007

Testbed Components at various Layers
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Network % Network
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tedagles The Search & Match Tool

Support life cycle of testbed
federation management via
common management plane

Provides repositories for testbed SOn Sence Compositon Tosla %\9‘0
and component descriptions ‘—

registration _PanabOffce

(reg )
Search available resources, i.e.

infrastructure and services
(diSCOVery) Configuration, Test E

Federated testbed View

Common Management

“ capabiliies, services
satures, results
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Orchestraton of services and
testing infrastructures

Initiate automated deployment /
provisioning

Monitoring of federated resources//
(fault / performance) mgt e e

Generation of usage data/records

Different Testbeds
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The PTM as local Docking Station for Testbed Resources

TEAGLE issues provisioning
requests via common
management plane

Each testbed exposes resources
via a PTM (Panlab Testbed
Manager)

A PTM has , device-driver-like"
modules for specific testbed
resources

Resources can be controlled via
standard interfaces or proprietary
interfaces (this is when , driver” is
needed - PTM adaptor must be
implemented)

TEAGLE

Common Management

Plane
i

Panlab
Testbed
Manager

Resource Specific
Commands

Local Testbed Resources

TEAGLE Architecture and Testbed Provisioning

Customer

l Request for VCT (Virtual Customer Testbed) provisioning

Common Management

TEAGLE Ak

=g

o

Panlab
Testbed
Manager

Resource Specific™
Commands
/ | Testbed
R R R
L 1 JUZ %) Resources
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TEAGLE Architecture and Testbed Provisioning Il
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UML, BPEL
Build in reporting
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XML

Request
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Execution
Engine:

Additional repositories
near Teagle:

Configu
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IDs

Local Data Models
Resource States
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A A A
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Adaptation
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" Py Local
Cache
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Summary

* The key question: what drives service and network architectures:
Technologies or Services?

« Service Orientation is a means for abstraction from specific (network)

technologies

« SOA is today a key principle in distributed overlay service platforms,
although bound to the service layer

« In face of the future internet and new FI cross layer service architectures
also SOA principles have to be extended the network layer and others as

well

« Future Internet Testbeds have to reflect this!

FOKUS Testbeds on FIRE

FIREWORKS
Prof. Dr. Magedanz
Fireworks expert
Official multiplier
Several workshops

- www.ict-fireworks.eu

Panlzb

Leader of 2 work packages
Lead in Teagle development
% Testbed management
51 — www.panlab.net
R
jrowus}

Fraunhofer Institute for Open
Communication Systems

a0 Qy

MAMS and MAMSplus
Open Environment
- www.mams-platform.net

Beta-Plattform
Research Cluster

- www.beta-plattform.de

' 4 N ©
P =

PLANETLAB
Work package leader
= _.': Development of AC testbed
CE L-Q ‘ - www.onelab.eu
T N,
Nl e o
H‘
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Call for Participation

TridentCom 2009

The 5th International Conference on Testbeds and Research Infrastructures for the
Development of Networks & Communities
April 6~8, 2009, Wa on D.C., USA

Sponsored By: Technically Co-sponsored by:

OIS =) © 4QIEEEl@® Ponlcb

-More than 90 papers have been submitted

- Final Program features:
- 12 technical session, 2 panels, 2 keynotes, 8 demos,
- 2 Tutorials and 4 pre-Conference Workshops

- Final program is available at: www.tridencom.org

- Early Bird registration ends March7th!

_"’j Any Questions?
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