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- What is AVVID?

* Industry Trends

» Cisco AVVID Architecture
* Business Applications

- Case Studies
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+ Separate infrastructures for voice, video and data
+ Application integration difficult

* Voice network not designed to handle future
converged voice, video and data demands
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New World Architecture -
Highly Adaptive, Open, Scalable and Unified
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LAN Telephony Adoption

Business Communication

ReV|eW Timeframe of LAN Telephony Plans

* Over 60% will deploy withingeteSaesE=re
3 yearS 80% H Deployment

- Lower cost of ownership 60%

as drivers 40%
20%

Reduced administration costs 0% -
) R 1999 2000 2001 2002 2003
S|mp||C|ty Of moves! adds! The Phillips Group-InfoTech

changes

CTI applications
“One system simplicity”

* Overall solutions savings
(broader than cost/phone)

Cisco Systems Confidential




Communicatio

Users will want the flexibility and new services
they can’t get from the PBX. ... Network
managers must be prepared to re-architect their
data infrastructures to accommodate such
systems (Converged voice/data networks)

J)

Business Communications David Passmore
Review, November 1999

IP Telephony Growmg Faster

* 17% of US business began implementation
of IP LAN Telephony in 2000 to replace or
transform their existing phone systems

* 30% more than previous anticipated

* More than 80% will adopt IP Telephony
within 4 years

Latest study by The Phillips Group InfoTech, 24 Jan 2001
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Voice Market Trends

“For the first time since 1993 the
Private Branch Exchange (PBX)
market has declined significantly —
shipments of PBX systems in the
second quarter of 2000 dropped
16.2% from the same period in 1999.
This is remarkable when compared
with 10-15% growth rates for the
previous 5 years.”

- Chris Stinson, The Phillips Group

Convergence is Coming

Fipgare 34: LAN Telephomy s Cievsil Sainebesd WVaoioe TralTi

1989 2000 2004

1959 200 200

Circul | G8.5% | O7.0% | OO0 | BO0% | 55.0% | 40.0% |
E ahresy [reSam Gorouy
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VolP Enterpns

» Cisco shipping >1700 IP Phones per day
* Deployments range from 10 — 13,000 seats

* Over a million VolP gateway ports shipped

*id Texas INSTRUMENTS

ﬂﬁ‘“s B‘““k IECO g{;" Merrill Lynch

- .
FeXs s T5= Menlo College )
DE PO '

‘ JK: -
TIME WARNER Hio p0| E:.ﬁ .
ET# FDIG REUTERS N

" SOCIAL POLICY

According to the respondents, 64% will be re-
evaluating their existing PBX infrastructure in
the next 12 months, 48% believe that Cisco is
the vendor best prepared to deliver IP
Telephony.

——k

Network Computing Nov 2000
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RFP Netwo

Cisco AVVID Voice Gets
Network Computing Vote for
Best IP Telephony Solution!

J)

Network Computing 7 Nov 2000

Cisco AVVID

CISCD

A g

AYTID .

Architecture and
Network Design
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Cisco AWID—An End-to End
ite

Clients

CallsMgr
SErVers

Jr’ Elioncs]
VJJ—U

GateWays Routers
4
Switches
calable Open
END TO END MANAGEMENT

Examining IP. Telephony

Voice Messaging/

Applications
LDAP PP

Call Processin Diretstory
J &\ Voice enabled Switches /
VSM Resources/

IP
NETWORK

Softphone
IP Phones/ PSTN Gateway/Router
Endpoints QoS Enabled WAN Infrastructure
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What We Are Going to Build?

Manag 5
mf' ' I IRouter

"' Rest of
World

99.999%

End to End Management & Support
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Call Process ng __

LDAP
Message | Directory

S
; Gateserver

1) call Setup

IP
NETWORK

Connect Setup
RTP
Stream

IP PBX: MCS

Call control and processing
Support 2500 IP phones

10,000 IP phones per cluster

Dual 18.2 Gig hot plug drives

Dual hot swappable power supply
50,000 Busy Hours Call Completion
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Call Manager 3.0

Standard HTML which minimizes
training
Pre-installed on Cisco platforms

Comprehensive telephony
features

Remote administration
simplified

Extensive on-line help
50,000 Busy Hour Call

Completion Setup per MCS
server

125,000 Busy Hour Call
Completion Setup per cluster

Scalability, availability and
redundancy

Call Manager Cluster Sizing

1. Five Call Managers max in a cluster—
cluster is confined to a campus

2. 2500 users max per Call Manager
(even under failure conditions)

3. Maximum of 10,000 users in a cluster

4. Provision for Call Manager failure

Call Manager Cluster IP Phone Provisioning

CM's in Cluster Max users per cluster Max users with N+1 Redundancy
2500 0
5000 2500
7500 5000
10,000 7500
10,000 10,000
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ClscoWorks 200_0

» Call Manager discovery:

topology display and CM config
launching

* Phone Tracking:

Discovery of handsets and
reporting within User Tracking

End point analysis:

Near real time path trace between
handsets

* E911 Location Tracking: (future)

Database exchange of switch port
location with PSAP organizations

* Voice Health Monitor: (future)

Real time fault checking of Call
Manager servers.

Call Accounting

* ART (Administrative Reporting Tools) included in
Call Manager

« CDR (Call Detail Record) on Call Manager
accessible via SQL

- 3th Party Call Accounting Packages —
MindCTI, MTS, etc
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Ind|V|duaI Prod ct|V|ty

19:25 07/20/00 9728111026 IP Telephony Appliance

Firs{ Name: I - Corporate directory
] integration via LDAP

Last Name:
HUmbets - - Web site integration
via XML

- Personalized menu’s
via softkeys

Extensible interface
with IP services offers
clear differentiation to
PBX connected
devices

7960 IP Phone
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Cisco IP Phone 7940

Business user
Medium to Busy Telephone Traffic

Two Lines - Mix Directory
Numbers or Speed Dial

Will support two Simultaneous
calls

Display Area: Calling Information,
Feature Access Via “Soft Keys,”
Additional Display Area for Value-
added Services and Applications

Full Duplex Handsfree by Polycom
Built-in Headset Connection

10/100 BaseT, 2 Port Ethernet
Switch

Inline Power (discovery)

‘Common area’ instrument—
hallway, break room,
reception, or office cubicle

Medium telephone traffic

Display area:
2 X 24 character-based

10BaseT or 2x10/100BaseT
configurations
(with 802.1p/q)

Message waiting indication

Inline or local power

Cisco Systems Confidential
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Single Wire and Power Options

New Inline
Power on
Catalyst
Switches

Catalyst Switch
with Regular
10/100 Ethernet
Line Cards

4 Wires 4 Wires E
—_—
48V DC Power —_—
miﬂ
10/100 Ethernet 0/100 Ethernet

Catalyst Power
Patch Panel 8 Wires 4 Wires E

| A d -

‘ E L ——
<- Injects DC Power E

l _

10/100 Ethernet 0/100 Ethernet

S
[

P2
r___4

Multiple
Cables
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Discovering Cisco IP. phones
Endpoint/Infrastructure Integration

Phone Plugged in

Switch detects IP Phone and applies power E
CDP Transaction between Phone and Switch
IP Phone placed in proper VLAN _
DHCP request and initialization
10/100 switch port 48 Port Ethernet Line Card
LDAP enabled Uses Pins 1,2,3,6

IP Prec=5
802.1Q VLAN Support Catalyst 6K, 4K + 3500

Flexible Mobility

1. Phones make DHCP request to get an IP address, gateway, boot server, etc.

2. Phones make TFTP boot file request to get CM IP addresses

3. Phones register with CM and get Display Templates and ready to
receive/place calls

gHCP Cisco Call Ease of Moves, Adds, and Changes
erver

* Add a new device

Plug it in out of the box
* Move a device

Unplug and plug in new location
* Changes

Simple web-based interface
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New Cisco I

Two Views:

Phone under Glass

PC drag and drop

L

51 e i o 3

Anrsasabbor ks Wimaniipe -
Loruly B

Lrssy D 7

Liresy fram
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SoftPhone

« Controlling IP Phone E

User chooses to control lines on a phone co-located with
client PC.

IP Phone terminates media streams

- Standalone ' -

User chooses to control lines on CTI port devices
(“virtual”)

Client PC terminates media streams (soundcard does 1/0O)
Lines need to be hosted on CTI port device

Values of Softphone

Easy of use via GUI
Access to various features by Drag and Drop, Point and Click

Integration with PC applications

Address Book, Corporate LDAP Directories Lookup,
Collaboration, Play Audio File, etc

Mobility with Standalone Mode

Should NOT position as “CHEAP” alternative to hard
phone

PC software with relatively high cost of ownership for
maintenance and support

Cisco Systems Confidential

20



Softphone on Wirélés's LAN

* Increase mobility

« Softphone PC connected using 802.11b
Wireless LAN Adaptors

* Currently lack of QoS to ensure good voice
quality

Cisco Aironet 340 Series

Interopera
Call [¢om
Managaer ,:

IP phones

« Signaling: E1/T1 CAS, CCS, QSIG, PRI, BRI
* FXO, FXS, E&M

* H323, MGCP

» Standards based

Cisco Systems Confidential
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Cisco Integrated Voi e Gateways

Performance

Catalyst 6000 8-Port
Voice Services Modul

m Catalyst
—= ( F

« Catalyst 6000 8-port voice T1 and services module:

Provides eight physical or logical ports (configured on a port
by port basis)

When configured as a physical port:

T1 or E1 gateway for connections to the PSTN or PBX
(built in CSU)

Supports ISDN PRI at FCS
When configured as a logical port:
Provides voice services such as conferencing or transcoding
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Conferencing and
Transcoding R Irc

Compressed
Call Leg
G.711 Call Leg

@ Voice Services
VSME” Module ]
Conferencing

Rest Are Dropped
Link Utilizat'on 60%
TAG voice packet W\ —
Voice VLAN Ly
Separate queue for voice EXamplel_
Trusted boundary 100 Mbps Link

Packets from
Different Applications

Packets that Made through;
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QOS in WAN
e om Data

Protecting V

VvV
[4lls][2][2][1][1] WAN

Circuit

Classification Mechanisms QoS Queuing Features
IP. Precedence |P. RTP Priority
DiffServ. Code Point Low Latency Queuing
RSVP
“Identifying” Voice as Important “Giving Priority” to Voice

QOS in WAN:
| ' '-'f_ om voice

Example:
WAN Bandwidth Can Only Support 2 Calls
What Happens when 3rd Call Attempted?

Call #3
Causes Poor Quality for ALL Calls

Call Manager Call #1
Call #2

Call Manager

VolIP Data
Network

Use gatekeeper between Call Manager
Use Call Manager Location within Call Manager
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How much bandwidth do I need for one voice call?

Link IP Header UDP RTP Voice
Header Header Header Payload

X Bytes 20 Bytes 8 Bytes 12 Bytes X Bytes

- G711 64K - Use G711 in LAN

- G729a 8K - Use G729a in WAN

* RTP/UDP/IP 16K [*) * Consider transcoding

« CRTP 2K ¥ from G711 to G729a

« VAD uses less m *f - With CRTP and G729a
“ use 10K

Cisco IP/VC 3520 and 3525

Connects H.320 circuit-
switched networks to
H.323 IP networks

Ties into existing H.320
conferencing networks

Video, audio, and
T.120 data calls
up to 384 kbps

Supports PRI, BRI
and V.35 interfaces
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Cisco AVVID A

Voice Messaging/UMS
Embedded and stand alone
Cisco IP SoftPhone
Enables dial-by-name, attributes other than number
IP Auto-Attendant
After-hours pick-up, etc.
IP Interactive Voice Response
Foundation for Auto-Attendant, other apps
Cisco WebAttendant
Web analogue of PBX console
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AVVID Appllca 'nl-ModeI

Partners

Collaboratigsg
P I intelligent 'P1VR. IP AA
=8 = = U A sk Engine
Applicati -] Contact pP=0d ;
.ERJ-‘ca ons Cisco Unity =228 Manager L
Voice Mail, UMS Voice Portal

(o%:1]}
Manager

* PSTN gateways
» Analog phone support
- DSP farms

IP SoftPhone)
The World Is Now Global—
All Apps Must Travel Time and Distance

Unified Messagmg

Common Messag

Messages, in Voice or E-Mail Form Will Become
More Important in Personal Communications

Universal E-Mail Voice Faxes
M
essage Store Messag es essages

Standards-Based

Applicati .
pg;vae:,on — Unified Messaging In-and-Out Box Integration

User Access |||||||||m=:{ |||| HH .
Points n|\|\|\|\|\||||| il |

Multiple Access Points and Media for a Given User
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Unified Messaging

IMFRASTRUCTURE

BUSINESS

/

LUNIFIED
COMMUNICATIONS

Personalized productivity mgmt

SR TRIEL Includes links into
MESSAGIMG calendars, speech

Single message store recognition,
for voice, fax and nalized

SorLumoMs

Scalable,
distributed
communication
platforms

,/"
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Check my Calendar

IP Network

Cell / PDA
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IP Auto Attendant

Play/Prompt Play/Prompt
Play/Prompt “If.you know the
“Welcome to extension, please “Please spell

” enter itnow; or press 7]
AdZsgpany pound tospell by name

by'name?”

Translate

Transfer

Can be deployed anywhere in IP network

Eliminates repetitive
service agent response

tasks Play Prompt

. J “Welcome to
Functions 7x24 - First;Bank”

Lower equipment costs via

IP integration to data

sources Play Prompt
Features: “For'account balance, press 1

E iot tructi To transfer funds; press 2
asy script construction For loans, press 3

Location independent To speak withjan agent, press 0”
Many solutions can
use same IP IVR Play/Prompt RecalllData

Can be deployed as “Please enter i
workgroup IVR account number Your balance

Easily personalized and PINicode” . iSA000:00%
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Application Editor - IP AA Flow

e [ lesk betew iaisios Fidg
MR a8 My = v

- Gl
=
p

S W

5
g

- & LK

e i e Feeadid I TR |+

- Automatic notification
preset information
threshold on
Web page

¢ Use with or without
telephone

+ Benefits

Only one place to
configure and
maintain data

Provides basic e-CARE
Easily personalized

Page Me when
Inventory Arrives
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Business Solution Productivity @ik
Voice Portal Solution _—

Call Manager IP IVR ]
I | Cisco Stock

IP Intranet

« Extracts XML information
from web page into IP IVR

* Benefit

Only one place to configure
and maintain data

Cisco Stock Quote

Consistency
Lower admin costs

Cisco Systems Confidential
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Cisco Web Atte "d-ant

Allows Receptionists to use
any phone as attendant
console

Drag and Drop users via
LDAP

Benefits:

no expensive hardware on
reception desk

Can be run from any
connected desk

Appllcatlons S Iutlons

)
|
Fi—n |_IP WAN

| = = = — Router/lGW

Cisco uOne
Directory

IP IVR

AA
ICM/IPCC

Voice Portal Fully Distributed Applications via IP
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AVVID Interfaces

AVVID Model

Applications |

T
T
[

e
A

i it i Different ways we can access the
‘H ; ﬂl‘l‘m& Call Processing layer
i o i

ODBC Programming D)

AT T tntertaces —

//—\

Il Bl IRl interfaces
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Ministry of Social Policy
New Zealand

Ministry of Social 'Pollcy

* Largest government organization in New
Zealand

8000 Users
210 locations

* Existing network is 164 Nortel PBX’s + some
Centrex

Largest networked enterprise in southern
hemisphere
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CaII Manager -

H = It 2 Clusters
aml On 4 Call Managers

1 Cluster \ te Mail

2 Call Managers N Gateways
3 Voice Mail

1 PSTN Gateway

Christchurch Wellington

1 Cluster 1 Cluster
2 Call Managers 4 Call Managers

4 Voice Mail 7 Voice Mail
1 PSTN Gate 2 PSTN Gateways

Hamilton

EEREE
EEERE

FETLD
EETLL

Christchurch Auckland
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* Only 4 weeks to deploy
« Approx. $8M sale

* Cost justified by savings on WAN
(plus adds, moves & changes)

 Availability improved

* Currently Handling 130,000 to 160,000 calls
per day.

+ http://www.cisco.com/warp/public/146/pressroom/2000/oct00/elob_102400.htm

“We had more problems
implementing our PABX network —
and it took longer — than our Cisco

IP Telephony solution”

J)

Ministry of Social Policy Nov 2000
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* 99.93% availability on Call Manager 3.0

* 8500 + users on Call Manager 853 CM3.0 Cluster
in San Jose

* 1000 + users on 525, 526, & 527 Call Manager
Clusters CM 3.0(3)
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Cisco’s Adoption of IP T_élephony

Approx 130-150 new users added every week (new Hires)

Retrofit of Legacy Phones to IP- Dec 2000
Initially 1 building a Week

Later 2 or more buildings/Week

13,000+ production Cisco users world wide on IP
Telephony

45+ sites world wide in production

Current Worldwide IP Telephony
Cisco Call Manag;

Mannheim, Munich

. Luxembour: ]
Stuttgart 9 '
Athéhs ;

Riyadh
Barcelona
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Cisco CallManager 3.0

oda

Remote Cisco
Sites w/ Octel VM

OctelNet

CallManager
A

¢ CallManager
B

CallManager
A

E‘ L21L3 Connectivity

T Coltanager  CalManager
c B

v

Analog Int. F j Publisher r‘

SMDI

v

™

CallManager ~ CallManager
c B

&,
%

, it
ey, L21L3 | Connectivity
3

CallWanager CallManager
D == A

_@

CallManager ~ CallManager
c B

Cisco CallManager 3.0

inal

Remote Cisco
Sites w/ Octel VM

Octel Net

CallManager
A

L21L3 Connectivity

T21L3 | Connectivity

[ pubishe
v

CallManager
A

L21L3 Connectivity

Analog Int.
SMDI

— CaiiWanager | [T
=
CallManager ~ CallManager
c B [

L213 Connectivity
PR Pubiishe

CallManager CallManager
c : L

CallManager
A
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