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Introduction

 The Communication Industry
– Size – $2.7 Trillion worldwide, $0.9T U.S.

– Complexity
 Wireline, Wireless, Cable, Fiber, Satellite, 

Powerline…

 Voice, Data, Video…

– Pervasiveness – Global system with 1B+ 
subscribers

 Convergence
– Delivery of any service over any device or 

network, to any location, using common 
infrastructure
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Introduction

Networks – Core, Regional, Metro, Local

 Metro 

Regional 

 Core 

 Local 
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Introduction

The Communication Industry

 Drivers
– New Services
– Efficiency of Operations
– Deployment of Capital

 Direction
– Applications and Services
– IMS – IP Multimedia Subsystem
– Mediating Middleware and Core Capabilities
– Networks and Devices
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Background

Global Customer  T rends
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Background – Fixed Lines

Fixed Telephone Lines per 100 
population
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Background
Fixed Telephone lines per 100 pop. in 2005
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Background
Fixed Telephone lines per 100 pop. in 1995

0

10

20

30

40

50

60

70

80

100 1,000 10,000 100,000

GDP per Capita

F
ix

e
d

 L
in

e
s

 p
e

r 
1

0
0

 p
o

p
, 1

9
9

5 China

Size shows population

2005

2004

2003

2002

2001

2000

1999

1998

1997

1996

1995



Aveiro, Portugal, 3 July 2007, ATD – 10

Background
Fixed Telephone lines per 100 pop. in 1996
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Background
Fixed Telephone lines per 100 pop. in 1997
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Background
Fixed Telephone lines per 100 pop. in 1998
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Background
Fixed Telephone lines per 100 pop. in 1999
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Background
Fixed Telephone lines per 100 pop. in 2000
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Background
Fixed Telephone lines per 100 pop. in 2001
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Background
Fixed Telephone lines per 100 pop. in 2002
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Background
Fixed Telephone lines per 100 pop. in 2003
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Background
Fixed Telephone lines per 100 pop. in 2004
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Background
Fixed Telephone lines per 100 pop. in 2005
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Background – Mobile Subscribers

 Mobile Subscribers per 100 
population
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Background
Mobile Subscribers per 100 pop. in 1995
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Background
Mobile Subscribers per 100 pop. in 1996
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Background
Mobile Subscribers per 100 pop. in 1997
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Background
Mobile Subscribers per 100 pop. in 1998
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Background
Mobile Subscribers per 100 pop. in 1999
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Background
Mobile Subscribers per 100 pop. in 2000
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Background
Mobile Subscribers per 100 pop. in 2001
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Background
Mobile Subscribers per 100 pop. in 2002
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Background
Mobile Subscribers per 100 pop. in 2003
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Background
Mobile Subscribers per 100 pop. in 2004
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Background – Internet Users

 Internet Users per 100 
population
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Background
Internet Users per 100 pop. in 1995
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Background
Internet Users per 100 pop. in 1996
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Background
Internet Users per 100 pop. in 1997
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Background
Internet Users per 100 pop. in 1998
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Background
Internet Users per 100 pop. in 1999
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Background
Internet Users per 100 pop. in 2000
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Background
Internet Users per 100 pop. in 2001
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Background
Internet Users per 100 pop. in 2002
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Background
Internet Users per 100 pop. in 2003
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Background
Internet Users per 100 pop. in 2004
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Background -  Broadband Subscribers

Broadband Subscribers per 
100 population
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Background
Broadband Subscribers per 100 pop. in 1995
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Background
Broadband Subscribers per 100 pop. in 1996
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Background
Broadband Subscribers per 100 pop. in 1997
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Background
Broadband Subscribers per 100 pop. in 1998
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Background
Broadband Subscribers per 100 pop. in 1999
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Background
Broadband Subscribers per 100 pop. in 2000
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Background
Broadband Subscribers per 100 pop. in 2001
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Background
Broadband Subscribers per 100 pop. in 2002
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Background
Broadband Subscribers per 100 pop. in 2003
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Background
Broadband Subscribers per 100 pop. in 2004
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Technologies

Basic Ingredients
 Computing & Processing
 Storage & Retrieval
 Networks & Interconnects

– Wired, Optical, Cable, Wireless

 Software & Architectures
 Displays & User Devices
 Information & Content
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Ref: http://wi-fizzle.com/compsci/  and Intel

Technologies: CPU Speed (Intel)
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Technologies: Chip Evolution

http://ocw.mit.edu/OcwWeb/Electrical-Engineering-and-Computer-Science/6-012Fall2003/CourseHome/index.htm
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Moore’s Law
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Technologies: Electronic Devices

http://ocw.mit.edu/NR/rdonlyres/Sloan-School-of-Management/15-769Operations-
StrategySpring2003/F661B929-CF25-4D00-94BD-5FFC0EA1C750/0/roadmapwkshp.pdf (p53)
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Technologies: Chip Densities, Clock Rates

source
http://ocw.mit.edu/NR/rdonlyres/Sloan-School-of-Management/15-769Operations-
StrategySpring2003/F661B929-CF25-4D00-94BD-5FFC0EA1C750/0/roadmapwkshp.pdf (p53)

•KEEP
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Technologies: Storage
Capacity and Cost

Sources: IDC, "1999 Winchester Disk Drive Market Forecast and 
Review,“ Wall Street Journal, June 26, 2000
*Telcordia projected capacity 1988-1994 & costs 2003-2010.
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Technologies: Memory
Price per Mb vs. Year (HD & RAM)

http://www.freewebs.com/adipor/Conclusion.pdf
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http://en.wikipedia.org/wiki/Moore's_law

1980 1985 1990 1995 2000 2005

Technologies: Moore’s Law
Hard Drive Capacity
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http://en.wikipedia.org/wiki/Moore's_law

Technologies: Moore’s Law
Digital Cameras
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Integration 
Level

1970 1980 19901960 20001950 2010 2020

Technologies: Software
Integration Level
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Technologies: Software Complexity
Size of Linux Kernel across Releases

0

10

20

30

40

50

60

1995 2000 2005 2010

M
eg

ab
yt

es

Release Date



Aveiro, Portugal, 3 July 2007, ATD – 72

Technologies: Content Delivery
Quantity and Cost (USA 1960      2007)
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Future Directions
•Mobility
•Ubiquity

•Speed
•Bandwidth

• Immediacy
•Relevance

5G and 6G
Service Networks

3G and 4G Networks

Physical Sciences
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Future Directions
No Killer Application – Can we make Micro-

services Payoff?

IP 
Networks

And
Access

Users

Drivers
And

Constraints

Offers
And

Applications



Aveiro, Portugal, 3 July 2007, ATD – 75

Future Directions
 The Fabric for Network Services                       

InterfacesInterfacesNetworksNetworks

Design       Develop       Build        Deploy
Operate       Maintain       Upgrade       Retire

ComputingComputing

SoftwareSoftwareStorageStorage

•  Messages

•  Voice

•  Documents

•  Images

•  Video

•  Holograms

  It’s all about     
“convergence”   
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Future Directions

 Converged Services Challenges
• Da ta  E xp losi on
• Fea tu re  I nte ra ct ions
• Scala ble  Qo S

Services & 
Interactions

Terminal
Types

User
Data

Access 
Types

Standards &
Protocols

Physical
Inventory
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Future Directions
 Emerging Services Framework

BSBSC

SGSN / 
GGSN

CSCF

Node B
RNC

MSC

MMS

Messaging

VPN

Conferencing 
Services

Push to Talk / VoIP

Disaggregate: Network no longer = serviceIndustry Standards                APIs & Protocols 
(OMA Service Environment,             Parlay X Web Services, OSA)

M-Commerce

     
Banking

Information Services

      MP3 MusicMaps and Directions

Financial Weather

       Streaming video

Location Services

QoS

Rating
Common Service 
Enabling Platform
Examples SMS-C

HLR/HSS

Presence

GLMSMMSPolicy Server
Content
Servers

Preferences

AAA

Location
info

SIP App Server

Network-
based

Value Adds

Transport &
Switching
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Future Directions

 
The time w e 
hav e is an 
invar ian t – 
how  do we 
fill it?

Week

Weekend
Holiday

Work

Work Trvl. Sleep

SleepTrvl.

Discretionary

Discrt.

Enterprise and SME Services/Applications

Information and Dynamic Services

Entertainment and Education

Personalization and Lifestyle Management

24 Hours
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Future Directions

 
At Work:

Support  for  new  busi ness str ucture
Support  for  new  servi ces
Greater product ivi ty
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Future Directions

 

At Home:

Convenience
Comm unity
Personal ization
Enter tai nment
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Future Directions

  A New Moore’s Law 

G1 G2  G3  G4  G5  G6
Time

“The Servi ces Avai labl e to Consumers
Wi ll D oubl e Every O ne to Tw o Y ears at
The Same or  Lower  Cost”
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Future Directions

 

UP

Complexity
Of Networks

Complexity 
Of Applications

“Long Tail” of
Micro-markets

Time to Market
For new services

Time to Break
Even

Total Cost of
Ownership

Down

IMS Middleware plays a fundamental role in 
Making the new “Moore’s Law” a reality!
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Future Directions

 

Time

C
om

pl
ex

it
y

Fixed Location
Fixed Number

Fixed Location
800 Number
(Translated)

Mobile Location
Fixed Number

Mobile Location
Call by Attribute

Moore’s Law:
Managing more
Connections in Less
Space

IMS New Law:
Managing more
Complex Information
In less time

Example of Increased Complexity
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End


