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Top Ten Technology Trends

1. IP Will Eat Everything!  

7. Broadband Will Be Common

4. Wireless Internet  Will Be Big – Driving Mobility

5. Sensor Networks Will Be Everywhere 

2. Convergence of Communications & Applications Will 
Be A Reality

6. Death of Locality

3. Ethernet Will Be Universally Deployed

8. Wireless & Wired Lines Will Converge – Accelerating 
Virtualization

10. Home LANs Will Proliferate

9. Information Mining Will Transform the Way We Do 
Business
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Top Ten IT Trends

1. Data Volume & Storage Explosion Moves Faster Than Moore’s Law.

2. e-Collaboration Will Dominate the Workplace

3. Move Towards A Universal Communication Device For All Video, 
Audio, and Communications Needs

4. Self-Adapting Networks Will Eliminate the Need For Human Intervention
In Network Management

5. Proliferation of Communications & Online Business Processes Will Drive 

Just-In-Time Decision Making

6. Networks Will Be The Computers – Utility Computing Masks 
Computing Complexity From The Application

7. IT Cybernation Will Drive Operation Costs Dramatically Lower

8. Investment In IT Security And Its Complexity Will Continue To Escalate

9. Open Source Software Will Be Everywhere

10. PIN’s & Passwords Will Disappear as Biometric Identification Takes Off 



EXPLOIT TECHNICAL INNOVATION
6

OUTLINE

1. Network

2. Information Technology

3. Services

4. Customer Experience

• Setting the Stage – Major Trends

• Future Vision



EXPLOIT TECHNICAL INNOVATION
7

ServicesServices

SecuritySecurity

NetworkNetwork

AccessAccess

TransportTransport

1980s 1990s 2000s

AT&T Is Leading A Massive Industry TransformationAT&T Is Leading A Massive Industry Transformation

2010s

Mainframe -
Based

Client/Server 
Based

Endpoint
Network-based

Applications 
On-Demand

Managed 
Networks

Pipes & 
Ports

Circuit + 
Packets

Circuit
Application 

Aware 
Network/GMPLS

VoIP/MPLS

SONET + 
Optical Mesh

Electrical
Intelligent 

Photonic Mesh

Modems, T1s
Twisted Pair, 

DS0

Broadband, 
Wireless, Ethernet

BB Mobile Wireless
GbE

Photonics
Routing

VPN/SoIP

App Layer
Security

ServiceService

Mgt.Mgt.
MechanizedMechanizedManual AutomatedAutomated

Evolution & Future of Network Architecture
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Transformation: Last Mile Access

AT&T Local Network

Gig E - Multi-Services

Platform (MSP)

Virtual

Common

Space

MSP

Cable

Plant

LEC
Colo

LEC Loop

Cable 

Modem

Cable
Head End

AT&T Local
Node

AT&T
Local
Node

MSP

CWDMPower Line

Communications

Cellular

AT&T Core
Network

AT&T Core
Network

AT&T
Core
Pop

OSP

Passive Optical 

Network

MMDS, LMDS 

& Wireless 

mesh 

WirelineWireless

Over time all endpoints are reachable via IP and Over time all endpoints are reachable via IP and SoIPSoIP

Non-Line of 

Sight Wireless

WiFi Free Space 

Optics

xDSL

� Most of the Cost

� Least Competition

� Least Bandwidth

� Best Ability to Differentiate Yourself from Competitors

WiMAX
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Network 
or Private 
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Network
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HOME

802.11 802.16
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802.16

Broadband Wireless Access

Internet
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Wireless Internet Will Be Big -- Driving MobilityWireless Internet Will Be Big -- Driving Mobility
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Sweet 
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SoIP Common Infrastructure

Global Packet Layer (MPLS)

Bandwidth Management Layer

Photonic Layer

Network Convergence Target Architecture
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Photonic Packet Networks 

Photonic Packet Routers

Data Remains Optical From Source To Destination

� Photonic Packet Networks pose a ‘Grand Challenge’ for the industry

� Optics challenges include fast switches, fast-tuning Tx & Rx, and optical buffers

� Network challenges include management, reliability, QoS, and basic architecture

� Cost, efficiency & functional capability will set the pace of photonic packetization

N 

fibers

M λs
per fiber

∆τ
∆τ
∆τ
∆τ λ4⇒λ4

NM 
X

NM

λ3⇒λ1
λ2⇒λ3
λ1⇒λ2

Switch Control
Read

Labels

Write

Labels

opt. 3R
opt. 3R
opt. 3R
opt. 3R

Opt. Switch

(SOA, LiNbO3, AWG)

3R regen with 

λ convert
(SOA, non-lin fiber)

Opt. buffers

(fiber, slow light?)

N 

fibers
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Evolution and Future of Data Management

1980s 1990s 2000s

ExchangeExchange

AccessAccess

ScaleScale

QualityQuality

AnalysisAnalysis

ModelModel

2010s

Relational 

DBMS
Object-

Relational
Data Streams 

+ DBMS
Integrated 

DSMS+DBMS

Transactional 
databases

Data 
warehouses

Virtual 

integration
Dynamic data 
warehouses

10-100 GB 1-10 TB 100TB – 1PB 10-100 PB

Offline reports Ad hoc 
analysis

Limited real 

time analysis

Real time 

analysis

Proprietary 
EDI

XML standards 
based EDI

Data 
normalization

Domain 
specific tools

Data quality 

analysis
Continuous 

audits

XML 
networking

Programmatic 
RPC

DriversDrivers Banking, 
airlines

Sales, CRM, 
Marketing

Alerting, 
Security

Real time 
decisions
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Cybernated Networking

Automation, Adaptive Control

Critical Network Management Functionality – Automated Rather Than Manual

Topology/

Configuration/Workflo

w

Offered Traffic,

Routing
Changes to

the network

Measure

ControlNetwork-wide

“what if” model

Operational Network

Target

measure ⇒⇒⇒⇒ correlate and 
detect ⇒⇒⇒⇒ decide ⇒⇒⇒⇒
actuate ⇒⇒⇒⇒ audit

Manual, 
Incomplete

Full Automation, w/ Signature 
Analysis, & Network AI

Today

measure ⇒⇒⇒⇒ correlate and 
detect ⇒⇒⇒⇒ decide ⇒⇒⇒⇒
actuate ⇒⇒⇒⇒ audit

Adaptive actions:

� Change parameters: router 

configuration, video frame 

rate, spam definitions

� Change software modules: 

video encoder, caching

� Change resource 
allocation: bandwidth, CPUs
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Emergence of the “Flat” SoIP Environment

Internet
Service

Providers

Application Service Providers

Network
Service

Providers

Broadband
Wireless
Access

Networks

Broadband
Wired

Access
Networks

Application
Platform

Service
Platform

Transport
Network

4

Information Appliances

Education 
Services

Software
Distribution

Entertainment
Television

Interactive
Games

Information
Services

Electronic
Shopping

FoodMart
FoodMart

Information Services
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VoiceToneVoiceTone

SoIP Applications
Supporting Enterprise Sites with IP Solutions

� Lower Total Cost of Ownership

� Scalable platform with ubiquitous 

reach

� Uniform dial plan and features

� Simplified management across 
your enterprise

� Largest CLEC

911

PSAP

AT&T
PSTN

SIP Phones

SIP Phones

AT&T
IP/MPLS

Network
Headquarters

Branch Office

Local & LD -
VoMIS

Local & LD - VoMIS

ILECILEC

IP CentrexIP Centrex

ServerServer

Voice MailVoice Mail

serverserver

Global Client Support Center
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C
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SL

Teleworkers

Contact
Centers

Call Vantage Offer

Wireless

Business Wireless
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Optical
Node

Optical
Node

Optical
Node

Optical
Node

Dynamic Bandwidth Management

Dynamic Bandwidth/Channel 

Management

BRANCH OFFICES

DATA CENTERS

Flexible Capabilities At The 

Edge of the Network

Flexible Capabilities 

Between Facilities

IP/MPLS CORE
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Global Network  

Security Threats 

AT&T Safeguards

Layer-Specific 

Layer 1:

Physical Transport

Layer 1:

Physical Transport

Layer 2:

Data Link

Layer 2:

Data Link

Layer 6:

Presentation

Layer 6:

Presentation

Layer 7:

Application

Layer 7:

Application

Layer 3:

Network/Routing

Layer 3:

Network/Routing

Layer 4:

Transport

Layer 4:

Transport

Layer 5:

Session

Layer 5:

Session

Worms,
Viruses

and Intrusions

• World Class Reliability Programs
• Business Continuity/DR

• Common Security Architecture
• Security Tools – Managed Firewalls

• Scanning
• Policy Enforcing

• Data Visualization/ Data Fusion
• Automatic Traff. Anomaly Detection
• Detection Denial of Service (DDoS)

• IP Real Time Network Routing

• Internet Protect

• Restoration
• Real Time Alerting

Security Services



EXPLOIT TECHNICAL INNOVATION
20

Nachi Scanning: ICMP-8 (Echo) Reletive to Flows & Bytes
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Pre-Nachi – ICMP/8 (Echo) - 8/18
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•• Cloaking: Worms Targeting Customers with Network Blocks are ProCloaking: Worms Targeting Customers with Network Blocks are Protectedtected

•• AT&T Internet Protect Reinvents AT&T Internet Protect Reinvents ““Network Intrusion DetectionNetwork Intrusion Detection””

Enterprise 
Customer

Business 
Customer

Small Office/ 
Consumer

0

200000

400000

600000

800000

1000000

1200000

1400000

1600000

1800000

2000000

INTERNET INTERNET 

WORM WORM 

HITS!!!HITS!!!

AT&T CustomersAT&T Customers

Protected from WormProtected from Worm

10:47 

PM GMT

AT&T AT&T 

Concept of Concept of 

““CloakingCloaking””

Leveraging Innovation to Meet Customer Needs

Internet Protect

TASTAS

AT&T Global
IP/MPLS
Network
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Business-to-Business e-Bonding

Customer Systems

Suppliers

Supplier’s

Systems & ProcessesBilling    Ordering   Trouble

� Ordering and Status� Ordering and Status

� Trouble Management� Trouble Management

� Account & Billing Info � Account & Billing Info 

� Network Performance � Network Performance 

� Network Tools� Network Tools

� Content - driven Material� Content - driven Material

� Inventory Management� Inventory Management

Customers

� Trouble Management� Trouble Management

� Account & Billing Info � Account & Billing Info 

� Network Performance � Network Performance 

� Network Tools� Network Tools

� Content - driven Material� Content - driven Material

� Inventory Management� Inventory Management

eXpre
ss Bondin

g

e-Bonding

XML Gateway

Portal

Web Enabled 
Servicing

… moving to a service-oriented architecture… moving to a service-oriented architecture

Cybern
ated

Netw
ork 

Opera
tio

n
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Interaction MethodInteraction MethodInteraction MethodInteraction MethodFunctionFunctionFunctionFunction

Sales

Support

Service

Phone

Web/Chat

E-Mail

Wireless 

Client’s Business Applications 
and Customer Data

• Sales

• Financial/Credit
• Care / Help

• Information
• Billing

Customer

Consumer

Internal

Business

Consumer

CustomerCustomerCustomerCustomer

Automated Automated Automated Automated 

Contact Contact Contact Contact 

EnablersEnablersEnablersEnablers

• IVR
• Basic ASR
• Pre-Routing

• Limited 
Management 

Platform

Next Generation Contact Centers

Speech Technology

• Advanced Speech 

Recognition

• Natural Language 

Understanding

• Dialog Management 

• Text to Speech

• Voice Browsing

• Voice Print ID

• Web Collaboration

• Automated Chat/Email

• Web Call Through

• Virtual Assistants & 

Avatars

Managed, hosted web enabled contact center services deliver a consistently 
personalized and natural customer experience, regardless of the interaction 
channel chosen by the customer.

AutomationAutomationAutomationAutomation
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Speech Mining - “Business Intelligence”

� Automatically extract 
business intelligence and 

track service performance 
trends from spoken 
customer care data and 
call center operation data

Automated
Extraction of 

Data

� Uses advanced statistical 
data mining and machine 
learning algorithms for 
tracking trends and 
generating headlines
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Leveraging IP for Next Generation Voice Services

Media Server

Speech

Graphical

Ink

AT&T Global IP 

Network

Application
Servers

802.11

HTML 
VXML

3G/4G

Application
Servers

Application
Servers

Application
Servers
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AT&T Convergence Model
Voice Network

and Apps

Local / LD 
Networks

PBXs, Phones, 
Wiring

Voicemail, 
Conferencing, 

Directory

Call Center Apps, 
IVR, ACD Apps

Smart IP Pipes
Storage, Servers

Co-lo Hosting

IntegratedIntegrated

Corporate AppsCorporate Apps

IntegratedIntegrated

Business AppsBusiness Apps

Concept 
of One

Converge

Data Network
and Apps

Private Data 
Network

Co-lo Hosting

Routers, LANs, 
DNS, DHCP

Email, Directory, 
IM

Insurance, Banking 
Apps, Storage & 

Servers

Converge

Converge

Layered
Service Model

Voice Domain Data Domain Converged Domain
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Thank You!


