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e Future of Information Services

e Future of Networked Services

¢ Convergent Services

¢ Competition for Information Services
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An History of Interoperability Elettronica

Informazione

Email

EDI
Microcomputer, :
OS, Mailboxes |
RPCs
CORBA, DCOM
The Web
i XML and RELATED

eSpeak, XML-RPC, SOAP 0.9

SOAP & WSDL
Web Services

/ Semantic Web ‘

1970 1980 19907 1996 1999 2000 2001 2002 2003 2005

Scale Change
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Web Services Standards I ettronica
Identifying Liberty, Passport g\
3
(N
Building Trust | WS-Security, SAML, XRML / 23
2

User Interface

Web Services for Remote Portals (WSRP)
Web Services User Interface (WSUI)

Workflow/BPM | Bus.Proc.Execution Lang. (BPEL4WS), BPML, WSCT
Search & Find |UDDI - Universal Description Discovery & Integration
Description WDSL - Web Services Description Language

Message SOAP - Simple Object Access Protocol

Format Extensible Markup Language (XML)

Transport Common Internet protocols. (e.g., TCP/IP,

HTTP)
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Berner-Lee's Semantic Web Dipartimento
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Trust
Proof
Logic
framework c
o
Rules % a
5
Ontology N W
RDF Schema
RDF M&S

Tim Berners-Lee http://www.w3.org/2002/Talks/09-/cs-sweb-1bl/
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Semantic Web Services (SWS) Dipartimento
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Semantic Web
(RDF, RDFS, OWL, ...)

WWW
(HTML, HTTP, URT, ..)

©2006 DEI-Politecnico di Milano -8- M. Décina, ICC 2006 ISTANBUL, June 12, 2006



Service Oriented Architecture Dipartimento
Automating Electronic Business Informazione
bXML :
UDDI R:gismes Discovery

ebXxML | Contracts and
CPA agreements

BPELAWS BPML Process and workflow
orchestrations

WS-AtomicTransaction and WS-

BusinessActivity BTP QoS: Transactions
WS-Reliable WS-
Messaging Coordination ebXML QoS: Choreography
Wo. wscI e |
Security wscL QoS: Conversations
WS-Policy WSDL ebc);gl\L QoS: .Se.r'wce descriptions
and bindings
ebXML .
S0AP Messaging Messagmg
XML, DTD and XML Schema Encoding
HTTP, FTP, SMTP, SIP, etc. Transport

Source: Singh & Huhns, 2005
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¢ Social Networks

» Its not what you know, its who you know
e Cognitive Social Networks

» Its not who you know, its who they think you know
e Knowledge Networks

» Its not who you know, its what they think you know

It’s not
who you know.

It’s what
who you know
Cognitive Knowledge Networks knows.
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C MoblleL:ndscape Graz mRe_aITlme
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Application Agents
5 Middleware & Applications: SOA & SWS

Grid Networks , Content Delivery Networks
4 Content-Based Peer-to-Peer Networks

Routing Active Networks: XML Routing
IP Networks
3 IP Routing MPLS, Wireless Mobility
Wireless  Wireless Ethernet TOM?*
Sensors Ad Hoc  Networks Networks
2 Networks Networks RPR, MPLS, WiFi,  ISDN, ATM, 65M,
WimMAX UMTS, HSDPA
e ptes,  Bado, 0P, Copper, Radio, Fibre, SDH & WDM
1 Power Personal Media Interconnections

ele-QoS: Performance, Reliability, Availability, Privacy, Security, Maintainability, ...
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Multilayer Discovery and Routing Dipartimento
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e Peer-to-Peer Networks (DHT, Chord, CAN, Pastry, ..)

e Wireless AD-Hoc Networks (AODV, DSR, TORA,..)

¢ Wireless Sensor Networks (GPSR, Geometric Routing,
LEAC,..)

e Wireless IP Networks (Mobile IP, Radius/Diameter, ..)
e IP Networks (RIP, OSPF, BGP,.DVMRP, MOSPF,.MPLS, )
¢ Ethernet Networks (RPR, MPLS,..)

e (Cellular Mobile Radio Networks (HLR, VLR, BSC)
e TDM telephony Networks (HDR, NHDR)

ele-QoS: Performance, Reliability, Availability, Privacy, Security, Maintainability, ...
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Grid Networks
Content Delivery Networks
Peer-to-Peer Networks

Active Networks: XML Routing

Undertay Nets
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Skype Networking Architecture I ettronica

Super Nodes
- They are established after @ @ @

acceptance test by Skype

- They have public IP address @ @
- They offer storage, processing Supe Cupe

& bandwidth

-Each Serves 100s Peer Nodes
- They route encrypted calls

- They execute "NAT” of private IP Gape
addresses ~  —~_— ‘
- They exploit p2p protocol X @
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SkypeNet Supernode Map Dipartimento
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The Power of a 2-level Hierarchy o™

Source: Coobol, December 2005
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), Wireless Sensor Network Architecture o
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Pervasive
Application User interfaces for
Agents —5 information & control
Ser'ver'

............

Sensor/ . N o
Actuator

Virtualized Physical World
Object or Event

rhAy

Ad-Hoc Sensor Net B

<

Source: D. Raychaudhuri, Winlab, 2005
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Pervasive Systems Architeture Elettronica
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Pervasive Computing
Context-aware Middleware/Applications

Content-based Overlay Networks
Attribute and Location-aware

IP Wired & Wireless Networks with
Heterogeneous Radio Access & Mobility

Security
Quality of Service

Ad-Hoc & Wireless Sensor Networks
with Power-limited Devices

ele-QoS: Performance, Reliability, Availability, Privacy, Security, Maintainability, ...
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ICT Service Convergence Elettronica
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'J?-? Triple-Play NGN Network Architecture , feiironica
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User Service
ULL Site MAN Centers
= GEth Aggregation
<. = ADSL2+
i vbsL i
o Residential i
g Gateway GEth
TV Client (STB)
o@—— IP-DSLAM
SIP-IP Y MSAN
SIP-IP B
End-to-End Application
Management
ADSL2+ = 10/20 Mbit/s Provisioning & Profile Enforcement Point for
VDSL = 50/100 Mbit/s Customer Service Management (Service Ping).

Adjunct Point for: Storage, Flow Inspection,
Security, Protocol Translation, ...
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CALE AN Zighee  Bletaotn | UTaWideBand
REPLACEMENT . 802.15.4 o 802 ----- 151 [802153 .....................
HOME OFFICE | | — ] — ,,,,,,,,, WiLEi LT |‘:-|-
PUBLIC ACCESS |WLAN . 802 11b 802.11a/ 9/ n =
o P s @ %
O SUBURRS MObIIZF 802.16a/ -
& L 80220 l“ ....... 2 d 3
COUNTRY, ' v N U, -
REGION |\ AN (GSM GPRS ED;E UMTS “HDPA/ | =
WIDE _ HSUPA =
................ | |l I
1 kbit/s 10 kbit/s 100 kbit/s 1 Mbit/s 10 Mbit/s 100 Mbit/s 1 Gbit/s
Bit Rate
©2006 DEI-Politecnico di Milano -22 - M. Décina, ICC 2006 ISTANBUL, June 12, 2006



: . -
Fixed to Mobile Convergence Models  “Eiiironica
based on Dual Mode Terminals (Wi-Fi-WiMAX/26-36)  Informazione

Single Mobile Number Single SIP ID
O 3
S %A MOBILE g o Longboard,
£ g v UNE % ~ B -n BridgePort,
o = ¢V FIXED - a Outsmart, ...
Z - Q‘d‘
UMA IMS
: : Double Numbers
B Single }A}Aﬁoblle Number (E50m4/ Mobile)
g ﬂr MOBILE " %%{ MOBILE
ey ra v B . <>
0 el o7 E Ve
) | Mg ECRaneger sccan R = Norwood, . ..
+— 5 o i Flicagent -\ ____ | ___ FIXED
T, S FIXED I
SCCAN PBX Br‘eakou-r >bility/LCR Manager = F\AF?T?F
Wireless centric Wireline centric

UMA (Unlicensed Mobile Access)
SCCAN (Seamless Converged Communication Across Networks)
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PSTN Services &
In‘rerconnechon Applications

LDAP Session Border
masf Controller VoIP Peer/ng OSP

§ SIP SS

il - ] — !i
“ - 36-WiFi
| mobile

\ RGW SIP phon
<4 H. 323 island » SIP native users »

—

IP
Network

<~
—>

Distributed session control for voice, video, and messaging services

Centralized session routing, hierarchical LDAP directories, advanced routing
capabilities (i.e. ENUM, IP centrex)

Distributed registration and access control (AAA)

IMS logical architecture for convergence with 36-WiFi and IP networks,
fixed and mobile

©2006 DEI-Politecnico di Milano -24 - M. Décina, ICC 2006 ISTANBUL, June 12, 2006



Dipartimento

Next Generation Network I ettronica

|:|Larga banda
[ |Larghissima banda “All |

|
= [
CRM ot Billing Mo pereonal
Service Service Traffic Metwork Communication
Delivery Assurance & Usage Management. Platform
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BSS - 0SS Platform
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o
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(-10Mbit's) & P
. Packet | CONTENT ENGINE |
-
LTE/ WIMAX(BRO) /DVB-H = o Backbone el
“10 Mbits) : onss i) (i
™
. ICT Services
Platform
- MEG
Optical o | "': | u.,.;..,| ES
AGW s v, Packet Multiservice o | y
VDSL2 { ~50.000) .'t, Metro Edge Node "i' UTILITY COMPUTING
( ~ S0Mbit/s) . .i.* ‘PD‘P} ot
L a® T o |
nni.,'......---.---_--.‘Il" -m-

—hy Net — Centric Data Center
=== TELECOM (NDC)
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ICMT & World/ Digfggm;zg
BUSlﬂeSS Convergence Informazione

Telco's
Vodafone . .

ol Deutsche Telecom China Mobile

0 Telecom Italia China Unicom
Verizon-MCI-SBC-AT&T  France Telecom China Telecom

Sprint Telefonica :
N ' China Netcom
Medla CO S Comcas"' BT
: Vonage Sougou
Disney
Skype Baidu

ESPN  Time Warner -, 5 MSN
Google  Yahoo!

Amazon eBay
Internet Co's

News Corp.
CNN

BBC
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Dipartimento

Converged ICT Business Framework  fletironica

Devices

k=
terminal

TRANSPORT

ACCESS

, PBX
POT

Professional Services/System Integration

Networked /Managed/Outsourced Services

USER EXPERIENCE |
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Intelligent Networks Applications
Applications On the Net

ok —1 =1
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Informazione

<D = == Server Farms
Applications o o
Router Card/Blades
&3 IP/GEthernet
d Router f—\ /_\ Ne fwaf'k
Optimal XML Application-
Routing level Caching
SSL i Format
Acceleration Translation

5 5 s 7 s
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(&) Quality of Service & Network Neutrality *Eiironce
sS4 Multiple Carrier Scenario Informazione

IP Peering

ISP/NGN 2

Caching

.@r---

Router

www
Merchant

ele-QoS: end-to-end Quality of Service
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