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preface

Data processing in the late 1990s and beyond will be established around
workgroup computing, whether the workers are in a building, on a campus,
around town, around the nation, or around the world. To achieve the desired
worker productivity enhancements sought through communication technol-
ogy, workgroups will increasingly be interconnected over an enterprise-wide
high-speed backbone network. Asynchronous Transfer Mode (ATM) technol-
ogy and cell relay service are likely to play a major role in enterprise networks
of the mid and late 1990s. ATM technology not only supports cell relay service,
but also other fastpacket services, such as frame relay service, Switched
Multimegabit Data Service, circuit emulation service, LAN emulation, and
video/multimedia services. It is anticipated that ATM services will transform
the enterprise network—from a data-only network to an integrated data, voice,
video, image, and multimedia corporate infrastructure.

Specifically, many large corporations now have a growing need to extend
high-speed communications beyond key sites, to support applications such as
distributed cooperative computing, business/scientific imaging, video
conferencing, video distribution, multimedia, (corporate) distance learning,
etc. ATM presents itself as a viable, perhaps optimal, approach to meet these
evolving corporate needs. However, because of the expense of high-speed net-
works, and the fact that in an ATM environment, most, if not all, of the corpo-
rate information flow may be aggregated over one or a few integrated broad-
band links, effective network management becomes very critical.

Therefore, such transformation of the enterprise network to an ATM-based
infrastructure will result in an ever-increasing need for optimal management
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of information processing and communication resources and services, whether
these services are locally based or wide-area-based. Users expect rapid
reconfiguration of the services they are using, to help them meet market demands
on the products they produce, since many of these products utilize, in one way or
another, communication and computers. Corporate financial monitors expect cost-
effective communication, low outage time, and few work disruptions. Communi-
cation and computing expenditures can represent as much as 10% (5% on the av-
erage) of the total revenue of a corporation. This can equate to tens of millions of
doliars a year. Communications managers want tools to facilitate planning, moni-
toring, operation, maintenance, administration, and reconfiguration of the enter-
prise network, to satisfy their customer base.

The purpose of this book is to familiarize ATM and network planners in the
user community with the network management challenges, opportunities, and
capabilities that ATM presents. The technology is just beginning to be deployed,
but as soon as the equipment is taken out of the box and powered up, the
question immediately presents itself to the user: “How do we manage—in a
cost-effective manner—this thing?” A network technology without a mecha-
nism for the user (and the provider, for that matter) to manage it, is like a car
without a steering wheel—of limited or no value.

Detrimentally, there has been a feast of hyperbole about ATM during the
past couple of years. Some in the trade press imply that ATM is “magical” in
its support of bandwidth on demand, scalability, and other features. These
people attribute to ATM features that have never existed and never will exist.
The definition used by many neophytes—that ATM will fix whatever signifi-
cant networking problems you have today, be they staffing; complexity; in-
ability to reach remote exurban, rural, or third-world locations; expenditures;
the need to keep up with technology, the need for analytical design; the need
for tight operational discipline; or security, is absolutely positively wrong. This
book seeks to expunge these misleading accretions. They have no place in a
rational discourse of what can be done to next-generation corporate networks.

So what is good about ATM? It is not a panacea. It is only the best technol-
ogy to come along so far. It can be put to effective use in meeting high-speed
connectivity requirements, particularly at the backbone/WAN level, where the
tributary bandwidth requirements have been aggregated well beyond the band-
width needed by a single desktop user. For example, on the assumption that
1.5 Mbps dedicated is adequate to support (e.g., by using MPEG-1) video to
each desktop, a company with 100 desktops may see an aggregate require-
ment of 155 Mbps (if all users must access a remote video server containing
some information of interest). As a straight connectivity technology at the WAN
level, ATM presents itself as a good candidate, in this example, to support this
bandwidth need.
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Some also look to ATM to support legacy LAN requirements at the pre-
mises level (we don’t mean here new ATM services to the desktop, but a hy-
brid of a premises-based ATM-made-to-look-like-Ethernet suite of transitional
equipment). This may or may not occur. In the past, new technologies have
failed to win over the legacy support market. For example, when satellite links
for data applications first appeared, they were not able to support mainframe
links; a whole new application (VSAT) had to emerge. When ISDN standards
were published (e.g., Q.931), three-quarters of the protgcol state machine (as
measured by the thickness of the standard) was dedicated to the interworking
of traditional packet services over the D-channel (only one-quarter of the stan-
dard related to supporting circuit-switched services). This legacy support never
occured in ISDN. Similarly, no frame relay service now available is offered in
conjunction with ISDN as originally conceived. Numerous other exarnples can
be cited. Naturally, it is the market (but not the vendors) who will decide.

After debunking the hype, users will deploy ATM services for those (new)
applications that really need it. Several studies have shown that network man-
agement can take as much as 40% of the total communication budget. To en-
sure that the network management methodology, and the tools that may be
selected by an organization, provide for efficient network operations, several
issues need to be addressed:

¢ I[s it easy to manage ATM?

* How does the organization define ATM network management?

* What ATM network management services are provided? By whom?
e What are the ATM performance metrics and objectives?

¢ What are the requirements for the support staff in charge of ATM?

» How does one integrate the management of the new ATM technology with
existing LAN/WAN network management systems?

* What features are available in commercial ATM network management prod-
ucts? How easy is it to extend these products if needed?

¢ Are there standards for ATM management?
¢ Can one use SNMP for ATM management?
* How does one go about supporting an integrated ATM data, voice, video,

image, and multimedia corporate infrastructure?

These and other issues are treated in this text. We hope it will assist corpo-
rations early on, in making the necessary decisions about ATM. The text takes
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a pragmatic approach. It is aimed directly at communication professionals and
corporate network managers and planners.

After an overview of the field (Chapter 1), an assessment of the importance
of ATM in enterprise networks is provided (Chapter 2). This is followed by a
primer on key ATM technologies that will play significant roles in the near
future and which corporations expect their communication planners to man-
age (Chapter 3).

Chapter 4, provides a detailed technical analysis of ATM network manage-
ment capabilities. Chapter 5, discusses the management of the protocol stack
at the physical and ATM level. Chapter 6, looks at models to support Cus-
tomer Network Management of ATM services. Chapters 7,8, and 9 cover the
Open Systems Interconnection Network Management Specific Management
Functional Areas (fault management, accounting management, configuration
management, performance management, and security management) in the
ATM context. Chapter 10, covers some of the network management issues faced
by carriers offering ATM services, as they contemplate managing their own
ATM networks.

The chapters that follow look at specific user environments, and assess the
issue of managing ATM overlays to these embedded networking architectures—
which clearly organizations cannot obsolete overnight in favor of an all-ATM
enterprise network. Chapter 11, looks at emerging computing environments
and the specific management requirements these impose on ATM. Chapter 12,
examines the issue of establishing corporate network management goals. Chap-
ter 13, addresses the predecision issues related to technology assessment for
the deployment of ATM. Chapter 14, assesses management issues in Virtual
LANS. People-related issues are covered in Chapter 15, along with a descrip-
tion of other collateral tools for effective network management. Finally, Chap-
ter 16, provides an assessment of the industry in terms of commercial tools
that have emerged and are expected to emerge in the next couple of years.
Typical features and functions are discussed.

In addition to its professional market target, we believe that the book can
be used for an undergraduate or graduate course, particularly from an enter-
prise network perspective. This material has, in whole or in parts, been used
for teaching ATM technology at Stevens Institute of Technology to students
already familiar with fastpacket communications.

The authors hope that this book will be of value to early adopters of ATM in
selecting an appropriate network management strategy that provides a path
of cost-effectiveness that goes beyond technical innovation. In the experience
of the authors, corporations seek technology for productivity enhancement
rather than pure academic pursuit of abstract technical advancement and
sophistication.
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Network planning and operations managers find that their networks are entering a pefiod of significant
transformation in the latter part of the 1990s. A network technology cafled Asynchronous Transfer Mode
(ATM) will be in the forefront of this transformation and the ensuing corporate and public infrastructure
transition. The need for change fs evident. During the early decades of data networking, complicated,
expensive, and often duplicative solutions were created in isolation. Strenuous efforts led to some form
of network interoperabilty. Increasing adoption of standards and open systems philosophigs have re-
duced, to some extent, the interworking complications. Nevertheless, these solutions are barely ac-
equalte to meet evolving requirements for integrated, ubiquitous, and cost-effective connectivity.

This chapter explores the motivations, opportunities, and challenges faced by this evolving technol-

ogy for corporate networks.

1.1 Asynchronous Transfer Mode

An explosion in demand for enterprise-wide connectivity is now taking place.
It is certain to accelerate in coming years. The networks that have been glued
together over the years are not capable of meeting this demand adequately. In
addition, it is becoming increasingly difficult for network managers to main-
tain cost efficiency and respond fully to their customers’ requirements. Some
view data networking as an unloved stepchild of a telecommunications estab-
lishment that has been preoccupied with voice transmission. Perhaps this has
been justifiable, until now, when one considers that voice represents a yearly
US expense of over $200 billion. Nevertheless, the data portion of many telecom
budgets continues to increase significantly. Networks to support high-speed
transmission of images—broadcast television and cable—have remained, at
the practical level, in a separate domain.

No single technology canresolve all interworking, integration, and network
‘simplification issues. It seems certain, however, that ATM will play a central,
strategic role in the networks of the future. ATM is an open solution, based on
international and industry standards. ATM technology provides the following
capabilities:

* Much higher transmission capabilities than existing packet or frame-based
technologies. From the start ATM will support LAN speeds 10 to 20 times
faster than current systems. By the late 1990s, ATM will be able to operate at
gigabits per second.

4 CHAPTER 1: OVERVIEW




» Flexibility and versatility. Voice, data, video, and images can be transmitted
simultaneously over a single, integrated corporate (or carrier) network.

¢ The ability to meet the needs of each segment of the corporate Tnetwork,
supplementing and eventually supplanting the different networking solu-
tions that now prevail at the work group, at local area networks {LAN), at
campus or metropolitan area networks (MAN), and at the wide-area net-
works (WAN).

* Adaptability to a wide variety of physical media, from ordinary twisted-
pair wire to high-capacity optical fiber.

 Theability to support qualitative as well as quantitative changes in the cor-
porate landscape. ATM will change how networks are used. Specifically, it
will enable new applications that could transform the entire computer/net-
work/user environment.

¢ Universality. ATM technology has the potential to become a ubiquitous,
multiservice platform handling a range of traffic types.

¢ Support of virtual networks, leading to independence with respect to physi-
cal topology and decreasing user-perceived dependence on specific pieces
of hardware.

On the negative side, ATM has been the subject of much hyperbole and
many overwrought vendor claims. On another level, vendors who in the past
decade have concentrated on legacy equipment, such as routers, seem to have
a hard time grasping the principles and benefits of ATM; often they trivialize,
undervalue, or bad-mouth the technology. In fact, ATM is already a working
reality, serving the real-world requirements of many kinds of users. At press
time one already finds hundreds of users who are in various stages of ATM
pilots, early deployments, and initial production use.

ATM implies far-reaching institutional as well as technological changes. Such
changes do not propagate through an organization as rapidly as some would
think or hope. To be honest, ATM is not yet a fully mature technology, specifi-
cally in regards to a commodity status of the various constituent components.
Effectively, ATM is today where LANs were in 1984: standards had been de-
veloped, and some basic equipment was available, butall the equipment break-
throughs, especially in the areas of high-performance cost-effective bridges,
routers, hubs, switches, and Network Interface Cards (NICs), were still several
years away. In fact, it took about a decade to achieve a commodity status. Stan-
dards-making bodies are still resolving some details of ATM specifications,
particularly in support of video, voice, and multimedia. Data WAN technol-
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ogy is well-advanced, while LAN-based ATM technology is nearing comple-
tion of standardization. Timing is, thus, a crucial dimension of ATM evalua-
tion, adoption, and implementation. Corporate network planners and manag-
ers must be conscious of the immediate realities of the next couple of years, as well
as ATM’s long-term potential. Specifically it appears that large-scale ATM de-
ployment will take place first in the MAN/campus context, followed by WAN
implementations and, eventually, at the work group and desktop level.

1.2 About this Book

This book aims to provide readers with the background, concepts, and strate-
gies that they need to prepare for ATM technology deployment in their corpo-
rations. It focuses upon network planning and management as it pertains to
ATM. Most observers recognize that the planning process will be the key to
successful operation of ATM-based networks.

Thebook assumes that the reader has some basic familiarity with ATM tech-
nology, including the references. There are now a number of books on the mar-
ket focusing on ATM technology, including Ref. [1]. This text covers other top-
ics related to the effective management of ATM equipment, services, quality of
service, traffic, and carriers’ offerings.

Management, as used here, includes:

* Decisions and broad oversight by a corporation’s senior executives.

* Planning and management of the structure, applications, procedures, and
future course of the network.

* Operational management of day-to-day functions at the network’s logical
and physical levels.

This book addresses the needs of readers concerned with these and other
dimensions of network management. Particular emphasis is given to corpo-
rate networks. Early implementers include major governmental and academic
organizations, as well as Fortune 100 companies.

The content of the book is also relevant for small businesses and others that
obtain ATM services from common carriers. This situation will become increas-
ingly important as many more carriers in Europe and Canada, as well as the
United States, adopt and implement ATM technology. In the US, service is al-
ready available from a number of alternative access providers, interexchange
carriers, and regional Bell operating companies.

Special attention will be given in this text to the far-reaching changes that
ATM technology and principles will bring about in network design, deploy-
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