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Thisissue oftheAT&T Technical Journal is dedicated tothe architecture
known as the broadband integrated services digital network, or BISDN-the
standards recommendations thatdefine it, the technologies thatenable it,
and trends inbusiness and society thatare intensifying market demand for
the emerging applications itwill support. BISDN has the potential tobe the
next-generation infrastructure notonly for the telecommunications carriers'
public networks, but also-in the context ofincreasing demands for sophis­
ticated high-bandwidth, orbroadband, services-for customers' private net­
works, including local-area, metropolitan-area, and wide-area networks. This
remarkable new synergy between premises networks and public networks
offers customers dramatic new possibilities ofseamless end-to-end informa­
tion networking. Together with new techniques for transporting voice, data,
and video, BISDN makes it possible to deploy multimedia services with power­
ful signaling and control capabilities. The papers inthisissue capture a
broad, representative view ofthisdynamic subject and provide a snapshot of
AT&T's rapidly expanding activities inimplementing BISDN.
Introduction

In an increasingly mobile, competi­
tive, andquality-eonscious environment, large
corporations, engineering andmanufacturing
enterprises, government agencies, hospitals,
andeducational institutions are increasingly
united indemanding high-bandwidth applica­
tions. Visual andmultimedia communication
services will support suchapplications as
desktopvideo conferencing, high-resolution
full-motion video, and remotetraining. High­
speeddataservices will helpbusinesses,
agencies, and institutions provide better ser­
vices while increasing productivity. In the
residential-services market, the entertainment
industry is expected to playa major rolein
creating demand forhighbandwidth, begin­
ningwith such applications as video on
demand and network-based video games.

Marketresearchindicates a strong
trend fora significant, continuing increase in
bandwidth demand foradvanced communica­
tionservices. Astandardized technological
framework formeeting this demand beganto

take shapenineyearsagoin the International
Telegraph andTelephone Consultative Com­
mittee (CCI1T)-now known as the Interna­
tional Telecommunications Union Technical
Standards Sector (ITU-TSS). That framework is
essentially complete today.

High-bandwidth multimedia services
andapplications seemto be best offered by
broadband ISDN, basedon asynchronous trans­
fer mode (ATM) protocols. These protocols
define a structurefor the "cells"-data packets
ofa fixed length, with standard headerand
payload attributes-that bothcarryand route
information throughthe network. BISON is the
standard term used to identify high-speed digi­
talnetworks usingATM as the transfer mode
and ITU-TSS recommendations, suchas Q.93B,
forsignaling andcall control.

The single mostimportant aspectof
BISON is its integrated support ofa wide range
ofservices andmultimedia applications,
including anycombination ofaudio, video,
anddata, notonly in the samenetwork but
also as partofthe samecallconfiguration. A

4 AT&TTECHNICALJOURNAL. NOVEMBER/DECEMBER 1993



key elementofserviceintegration for BISON is the pro­
vision ofa wide range ofservicesto a broad variety of
users utilizing a limited set ofconnection typesand
multipurpose user-to-network interfaces. But BISON is not
limited to connectingcustomers to high-bandwidth digi­
tal transport facilities; it alsogives users additional capa­
bilities to controland managethe typeofconnections,
the quality ofservice, and the number ofendpoints
involved in a call.

BISON supports switched and permanent, point­
to-point and point-to-multipoint connections. These con­
nections in turn support circuit-mode and packet-mode,
variable-bit-rate and constant-bit-rate services. The ser­
vicesprovided on BISON can be single-medium or multi­
media, connection-oriented or connectionless, and bidi­
rectional or unidirectional in configuration.

The cell-transport conceptand specific cell­
transfer principles ofATM are responsible for the great
flexibility it provides, in terms ofboth networkaccess
and typesofservice. Twokey ATM concepts, referred to
as "virtual path"and "virtual channel," enableeasy provi­
sionofsemipermanent connections. ATM alsoallows
dynamic bandwidth allocation, on demand, witha fine
degree ofgranularity.

Independence ofthe means oftransport at the
physical layer is another advantage of BISON. In its purest
conceptual form, BISON/ATM technology is tightly coupled
both to the use ofsingle-mode fiberand to physical-layer
transportas defined for the synchronousoptical network
(SONET) and synchronousdigital hierarchy (SOH). ATM,
SONET, and SOH are mutually compatible and make perfect
sense together in the public networks. But the BISON rec­
ommendations alsoenable the use ofATM technology on
premisesnetworkssuch as multimode fiber or twisted­
pair local-area networks (LANs). They alsoallow for a
graceful evolution fromtoday'smixofpublic and private
network-specific technologies to whatmaybecomea
common technology infrastructure for all.

From Narrowband to Broadband ISDN
From the very start of CCITT discussions of BISON

inJanuary 1985, the key conceptof integratedservices
wasa primary consideration. Aninitial set of recommen­
dationsfor ISDN, the integratedservicesdigital network
architecturebased on ubiquitous copperdistribution
facilities and existingdigital switching technology, had
just been completed. It wastime to extend the essential

ISDN conceptsinto recommendations for a broadband
network architecture, based on optical fiber and next­
generationswitching technologies, that would support
high-bandwidth applications.

Several key advances spurred on this work.
They included the availability ofsingle-mode optical
fiberswith rawphysical bandwidth in excess of30tera­
hertz (l012 Hz); the development ofincreasingly reliable,
high-speed lasers, light-emitting diodes, and photodetec­
tors; and experiments conducted in labs aroundthe
world demonstrating that it wastechnically feasible to
deliver hundreds ofmegabits per second to homes and
businesses.There were advances outsidethe laborato­
ries as well. Telephonecompany executives and other
business leaders began to talk seriously aboutfiber in
the loopand fiber to the home,giving added impetus to
the BISON standards proceedings.

At the same time,the marketpullwasalready
exertingsome force. Demand wasbuilding forwide-area
networking and high-speed data services. And while it
maynot havebeen generally believed that visual and
multimedia applications would advance as rapidly as they
have,it wasclear that they werecoming. Sincefew could
haveforeseenhowsuccessful the efforts to compress
visual information would be, futuredemandwaspro­
jected in multimegabits per second,per customer. For
example, high-resolution digital video, withapplications
in areas such as telemedicine, entertainment, and adver­
tising, wasexpectedto require bandwidth ofat least
155 megabitsper second.

Initial proposals for switching broadband traffic
included ingenious but cumbersome arrangementsthat
would require multiple switching fabrics, if not multiple
switching systems,to handle different typesofcalls.
Entertainment video mightbe routed through a broad­
band circuit-switching fabric, voice through a lower-speed
circuit-switching fabric, and data through a packet­
switching fabric. Butadvances in broadband packet
switching research had fostered growing confidence in
the feasibility ofhandling all typesoftraffic-audio and
video, withtheir longholdingtimesand sensitivity to
delay, as well as bursty data traffic-with one switching
technology. Subsequentdevelopments justified this opti­
mistic view.

The result is ATM, integrated switching for inte­
grated services. ATM technology promisesto bring about
a world in which, fromthe user's pointofview, wide-area
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communication is as easyas local communication; a
world inwhich computers, largeand small, have global
connectivity to multiple information platforms with lAN­
speedconnection-setup time. It promises to bridgethe
gap between computer communication and telecommuni­
cations fordata, voice, andvideo services.

BISON basedon ATM will become the technology
forfuture networking becauseit is driven throughthe
standards bodies, expediently and with determination, by
a collaboration ofusers, customer-premises equipment
(ePE) vendors, and network service providers and their
vendors, worldwide. This unprecedented collaboration
among all players in the communications and computer
industries ensures that the task ofenabling global high­
speednetworking will be realized in the time frame
required byend-user customers.

Customer N.....: DrIving Foree. for BISDN
Whatcommon goalcould have inspired such

cooperation among companies that view eachother
as competitors, or between industry participants­
computer makers and public network providers, for
example-that werenot traditionally viewed as beingin
the sameindustry? Perhapsit wasthe recognition that
their customers' needs, togetherwith their own market
and technology domains, wereconverging.

The convergence oftelecommunications, com­
puting, and video has reached the worker's desktop and,
on the homefront, is approaching the television set-top.
When customers acrossa wide range oftraditional mar­
kets increasingly demand multimedia capabilities, com­
patible products, and integrated solutions, allconcerned
can see that cooperation on standardsis justgoodbusi­
ness. Also, in lightofthe industry's experience with nar­
rowband ISON, allparties have been eager to communi­
cate to avoid the economic consequences ofstandardiza­
tion following product and service introduction. Industry
efforts have received a moreor less directpushbycus­
tomersthroughthe ATM Forum, a cross-industry group
with representatives from bothcomputer and communi­
cations industries. Customer needs provided common
ground and motivation forATM Forummembers rep­
resenting morethan300 corporations, including service
providers, equipment manufacturers, and users. It was
in fact the ATM Forum that drove BISON technology
from beingstrictly a telecommunications infrastructure
enablerto beinga customer-premises networking
vehicle as well.
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Marketplace competition and the pressureto
tum newconcepts intoproducts morerapidly have never
beengreater.Time is a precious resource, and busi­
nessesandconsumers alike are searching forways to do
morein less time. Corporations are changing the way
theyconduct business. Collaborative work among many
locations is becoming a critical successfactor in respond­
ingto marketdemands. BISON technology offers a wealth
ofopportunities to conduct business overgreat distances
without leaving the office. Applications suchas multime­
diaconferencing, forexample, canhelpcorporations cut
travel expenses at the sametime theyemphasize team­
work andcommunication to boostproductivity.

In the future, increased revenues derived from
the ability to get products to marketmorerapidly,
togetherwith savings in travel andshipping costs,are
expected to motivate andfinance continuing growth in
communication demands. Increased investment in
sophisticated communications technology will be
required to achieve significant newrevenue growth and
costsavings. And, as corporations realize the benefits of
technology, theywill demand higher-bandwidth trans­
mission and faster processing power.

Otherforces driving investment in BISON are
generated by movements suchas educational reform in
forward-looking institutions. Schools at alllevels are
looking to distance learning as a meanstoenhance edu­
cational opportunities andcontrol costs. Moreover, as
studentsin the nextgeneration enter the workforce, they
will demand the tools oftheir education-personal com­
puters linked via high-speed networks to the resources
they requireto contribute effectively to the corporation.

Demand is building even among nontechnical
consumers. Theyalready have options to bankandshop
without leaving the homeandare beingoffered increas­
ingly flexible video programming from cable companies.
In addition, customer-premises vendors are racing to
develop user equipment to ensure the successofBISON
and the migration ofour society into the "network age,"
inwhich many aspectsofinteraction among individuals
will relyheavily on multimedia telecommunications.

A,a, ATM Strategy
AT&Ts statedmission is to be the global leader

inenabling customers to reapthe benefits ofinformation
technology. An integral partofthe corporation's overall
plan forachieving this mission is its strategy forATM
technology, products, and services.



AT&T believes that ATM is the cornerstone for
enabling future visual and multimedia applications by
building onthe existing communications infrastructure
inan evolutionary way. The emphasis on evolution,
rather than revolution, reflects AT&Ts commitment to a
realistic migration strategy forcurrentvoice anddata
networks to protectthe customers' investment and allow
alternative pathsforfuture growth.

There is no single pathto the future communi­
cations infrastructure. Neithera "dataonly" pathnora
pathbasedexclusively onvoice-oriented networks and
services canleadto the envisioned era ofmultimedia
networking without somesacrifice in terms ofinteroper­
ability, scalability, real-time communications, or the flexi­
bility ofcustomers' options. AT&T is committed to sup­
porting the complementary, simultaneous evolution of
bothvoice and datanetworks, enabling customers to
introduce ATM technology andapplications inthe ways
best suitedto their needs.

The solution is fornetworks inboth domains,
voice anddata, to evolve to a common point ofconver­
genceas visual andmultimedia networking becomes
established. AT&Ts strategy is to offer flexible migra­
tionpathscharacterized bya sequence ofnetworking
products that move voice anddatanetworks toward each
other incrementally, until the point at which theycon­
verge in a single integrated voiceldata/video architec­
ture, the cornerstone ofwhich is ATM. Another impera­
tive is that interpremises networks evolve in a coordi­
natedway, to supporttrue end-to-end solutions that are
global inscope. AT&T believes it is uniquely prepared to
bringthisvision to the marketplace.

The reasons forAT&Ts strategic commitment
toATM canbe summed up in five statements. ATM iscor­
rect. Specifically designed for the integrated movement
ofvoice, data, andvideo, ATM representsthe industry's
accumulated learning inthe areasofvoice and data, and
on the future needsofvideo. ATM isaccepted. It is com­
mon ground forvoice anddatatechnologies andtechnol­
ogists, customer-premises equipment vendors, public

Joining its technological vision
with insightintocustomers' needs,
AT&T has mapped outa broad
evolutionary pathformigration to
BISDN, beginning here andnow.
The final article in this special
issue- startingon page76­
describes a numberofATM-based
products and services from AT&T
Network Systems Group and Com­
munications Services Group. The
Service Node module shown here
ispart ofthe GlobeView-2000'Ild
Broadband System.

network providers andtheir suppliers. ATM issimple.
Providing a single protocol, end-to-end, seamless and
extensible from the premises to global networks, ATM is
an antidote to the complexity associated with future sys­
temsandapplications. ATM isfast. Designed forflexible
bandwidth management, ATM is scalable from kilobits
andmegabits per second at the desktop up togigabits
per second in public network switching systems or pri­
vatebackbone networks. ATM isprotective ofboth past
investment andfuture options. Appropriate to incremental
growth andcompatible with existing wiring, protocols,
equipment, physical plant, andapplications, ATM caneas­
ily evolve along with application needs.

InThI.I.....
The extentofAT&Ts involvement in BISDN and

the pace with which itsbusiness unitsare developing
BISDN products andservices makeit nearly impossible
to capture morethana snapshot ofthisdynamic subject.
Nevertheless, these papers go a longway toward illus­
tratingthe uses, status, andfuture directions ofBISON.
Theypresenta view ofBISON that stretchesfrom funda­
mental concepts to products andservices, from standards
recommendations to field trials.

Levy, Prasanna, andSwenson describe the princi­
plesofthis technology andits status inthe standards bod­
ies and industry forums. Kafka examines the evolution of
broadband technology in the telecommunications net­
work, someofthe forces behind it,andthe importance of
considering long-term evolutionary directions when estab­
lishing the initial stagesofbroadband equipment andser­
vices. DeMaio and Kafka review someofthe expected
applications andservices enabled by BISDN/ATM technol­
ogy, as well as prospects fornewrevenue-generating busi­
nessand residential services.

Anderson, Kafka, andSoneru addressnetwork
aspects of BISON, explaining that the signaling andcall
control for BISON are expected to support a wide spec­
trumofservices and infrastructure applications, allow
rapid introduction ofnew services, andprovide unified
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operations and customercontrol. Martin, Pashan, and
Soneru focus on three key technologies forbroadband
switching: the ATM fabric, ATM linecards,andATM con­
trol structures.

The paperbyBergland, Ferenc, Morano, Pitio,
Shugard, andSmith describes a platform ofelectrical
andoptical components to supportintegrated services
on customers' corporate and campus networks. Lewis,
Morton, and Reustle highlight the Intelligent Bandwidth
Manager as a vehicle foraggregating traffic from
customer-premises equipment, and as a gateway to a
variety ofnetwork services.

Nanke and Prieve discusswhathas been learned
from broadband trials, focusing in particular on the uS
WEST COMPASS trials, five sets ofprojects in which AT&T
played a critical role. The paperby Bosco, Stefanik, and
Stuntebeck surveys someofAT&Ts major networking
product andservice plans in detail.

Together, the papersin this issueprovide a
snapshot ofAT&Ts rapidly expanding activities in this
dynamic and important field.
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