
Contents

ix Conference Committee
xi Preface

HIGH -SPEED NETWORKS

3 Realities of asynchronous transfer mode in fiber optic networks
K. Garrett, Astarte Fiber Network, Inc.

14 High -end asynchronous transfer mode (ATM) switches and net management
D. Abensour, IBM Multimedia Development

28 Methods for monolithically fabricating photonic integrated circuits
E. S. Koteles, National Research Council Canada

41 High -speed optical links between Lawrence Livermore National Laboratory
and the University of California at Berkeley
W. J. Lennon, R. L. Thombley, Lawrence Livermore National Lab.

STORAGE SYSTEMS

55 Mass storage systems and applications
A. E. Bell, IBM Almaden Research Ctr.

62 High -speed computing, LANs, and WANs
L. A. Bergman, S. Monacos, Jet Propulsion Lab.

WIRELESS AND MULTICHANNEL NETWORKS

77 Multichannel optical communication systems
A. E. Willner, Univ. of Southern California

105 Role of satellite laser communications in the global and national information
infrastructures
D. L. Begley, Ball Aerospace Systems Group

117 Wireless networks
K. Pahlavan, Worcester Polytechnic Institute

INTEGRATION TECHNOLOGY

131 Local -area multiprocessor: the scalable coherent interface
D. B. Gustayson, Q. Li, Santa Clara Univ.

v

ix
xi

3

14

28

41

55

62

77

105

117

131

Contents

Conference Committee 
Preface

HIGH-SPEED NETWORKS

Realities of asynchronous transfer mode in fiber optic networks
K. Garrett, Astarte Fiber Network, Inc.

High-end asynchronous transfer mode (ATM) switches and net management
D. Abensour, IBM Multimedia Development

Methods for monolithically fabricating photonic integrated circuits
E. S. Koteles, National Research Council Canada

High-speed optical links between Lawrence Livermore National Laboratory
and the University of California at Berkeley
W. J. Lennon, R. L. Thombley, Lawrence Livermore National Lab.

STORAGE SYSTEMS

Mass storage systems and applications 
A. E. Bell, IBM Almaden Research Ctr.

High-speed computing, LANs, and WANs
L. A. Bergman, S. Monacos, Jet Propulsion Lab.

WIRELESS AND MULTICHANNEL NETWORKS

Multichannel optical communication systems 
A. E. Willner, Univ. of Southern California

Role of satellite laser communications in the global and national information 
infrastructures
D. L. Begley, Ball Aerospace Systems Group 

Wireless networks
K. Pahlavan, Worcester Polytechnic Institute

INTEGRATION TECHNOLOGY

Local-area multiprocessor: the scalable coherent interface
D. B. Gustavson, Q. Li, Santa Clara Univ.

v

Defining the Global Information Infrastructure: Infrastructure, Systems, and Services: A Critical Review, 
edited by Stephen F. Lundstrom, Proc. of SPIE Vol. 10278 (Vol. CR56), 1027801 · © (1994) 2017 SPIE

CCC code: 0277-786X/17/$18 · doi: 10.1117/12.2284878

Proc. of SPIE Vol. 10278  1027801-1



161 Protected interoperability of telecommunications and digital products
V. E. Hampel, G. N. Cartier, J. P. Craft, Systems Research and
Applications Corp.

DELIVERY SYSTEMS

193 Cable -telco architectures
C. J. McGrath, AT &T Bell Labs.

200 Integrated services digital network (ISDN) deployment strategies and service
options
S. McClure, Nynex

211 Fiber to the digitally passive coax: the multimedia delivery network
of the future?
J. B. Terry, Bell- Northern Research (Canada)

HIGH -SPEED LANS AND INTERFACING

227 Emerging high -speed LANs
K. Annamalai, Raytheon Co.

242 Tera ATM LAN testbed prototypes
R. P. Bianchini, Carnegie Mellon Univ.

256 Scalable optoelectronic asynchronous transfer mode (ATM) network
for workstations
S. M. Kang, J. W. Lockwood, H. Duaa, Univ. of Illinois /Urbana- Champaign

268 PC sound and video compression boards for information infrastructure
Y. Kim, J. Young, Image Computing Systems Lab.; R. J. Gove, Texas Instruments
Inc.

MULTIMEDIA TECHNOLOGY

287 Multimedia system architecture
H. M. Vin, Univ. of Texas /Austin

297 Multimedia authoring, development environments, and digital video editing
F. Makedon, J. W. Matthews, C. B. Owen, S. A. Rebelsky, Dartmouth College

321 Integrated services digital network (ISDN) update: applications drive
deployment forward
G. Heider, Intel Corp.

332 Compressed video over asynchronous transfer mode (ATM)
S. Makgill, Alcatel Network Systems, Inc.

vi

161 Protected interoperability of telecommunications and digital products
V. E. Hampel, G, N. Cartier, J. P. Craft, Systems Research and 
Applications Corp.

DELIVERY SYSTEMS

193 Cable-telco architectures
C. J. McGrath, AT&T Bell Labs.

200 Integrated services digital network (ISDN) deployment strategies and service 
options
S. McClure, Nynex

211 Fiber to the digitally passive coax: the multimedia delivery network 
of the future?
J. B. Terry, Bell-Northern Research (Canada)

HIGH-SPEED LANS AND INTERFACING

227 Emerging high-speed LANs
K. Annamalai, Raytheon Co.

242 Tera ATM LAN testbed prototypes
R. P. Bianchini, Carnegie Mellon Univ.

256 Scalable optoelectronic asynchronous transfer mode (ATM) network 
for workstations
S. M. Kang, J. W. Lockwood, H. Duan, Univ. of Illinois/Urbana-Champaign

268 PC sound and video compression boards for information infrastructure
Y. Kim, J. Young, Image Computing Systems Lab.; R. J. Gove, Texas Instruments 
Inc.

MULTIMEDIA TECHNOLOGY

287 Multimedia system architecture 
H. M. Vin, Univ. of Texas/Austin

297 Multimedia authoring, development environments, and digital video editing
F. Makedon, J. W. Matthews, C. B. Owen, S. A. Rebelsky, Dartmouth College

321 Integrated services digital network (ISDN) update: applications drive 
deployment forward
G. Heider, Intel Corp.

332 Compressed video over asynchronous transfer mode (ATM)
S. Makgill, Alcatel Network Systems, Inc.

VI

Proc. of SPIE Vol. 10278  1027801-2



HIGH -PERFORMANCE SERVERS

343 Video data retrieval in parallel disk arrays
P. S. Yu, M. -S. Chen, IBM Thomas J. Watson Research Ctr.

355 Storage hierarchies and multimedia file servers
J. R. Wullert II, A. C. Von Lehman, Bell Communications Research

365 National Science Foundation (NSF) supercomputing metacenter
R. R. Borchers, National Science Foundation

EDUCATION

377 Digital libraries
S. -S. Chen, National Science Foundation

385 Internet for education
K. Hoffman, M. Karas, S. Brown, Uniformed Services Univ. of the Health
Sciences

TELEMEDICINE

403 Digital processing, communication, and display of medical images
M. H. Loew, George Washington Univ.

413 Multimedia communications and services for the healthcare community
J. M. Robinson, Nynex

431 Selection of multimedia technologies for information -aided medical
applications
J. Maitan, Univ. of North Carolina /Charlotte; A. A. Rodriguez, Kaleida
Labs., Inc.

BUSINESS

449 Implementing enterprise document management
J. Mislinski, Vantage Technologies, Inc.

465 Projecting the impact of a broadband communication infrastructure
on printing, publishing, and advertising
T. Smith, Xerox Palo Alto Research Ctr.

476 Video conferencing and desktop video communications: an update
J. R. Caspar, United Technologies Research Ctr.

vii

343

355

365

377

385

403

413

431

449

465

476

HIGH-PERFORMANCE SERVERS

Video data retrieval in parallel disk arrays
P. S. Yu, M.-S. Chen, IBM Thomas J. Watson Research Ctr.

Storage hierarchies and multimedia file servers
J. R. Wullert II, A. C. Von Lehman, Bell Communications Research

National Science Foundation (NSF) supercomputing metacenter 
R. R. Borchers, National Science Foundation

EDUCATION 

Digital libraries
S.-S. Chen, National Science Foundation 

Internet for education
K. Hoffman, M. Karas, S. Brown, Uniformed Services Univ. of the Health 
Sciences

TELEMEDICINE

Digital processing, communication, and display of medical images
M. H. Loew, George Washington Univ.

Multimedia communications and services for the healthcare community 
J. M. Robinson, Nynex

Selection of multimedia technologies for information-aided medical 
applications
J. Maitan, Univ. of North Carolina/Charlotte; A. A. Rodriguez, Kaleida 
Labs., Inc.

BUSINESS

Implementing enterprise document management
J. Mislinski, Vantage Technologies, Inc.

Projecting the impact of a broadband communication infrastructure 
on printing, publishing, and advertising 
T. Smith, Xerox Palo Alto Research Ctr.

Video conferencing and desktop video communications: an update 
J. R. Caspar, United Technologies Research Ctr.

VII

Proc. of SPIE Vol. 10278  1027801-3



THE HOME

517 Video on demand
J. R. Hayes, M. Kerner, Bell Communications Research

528 Where the rubber meets the road: entertainment services, software, and
consumer electronics in a global digital medium
M. Hawley, MIT Media Lab.

viii

THE HOME

Video on demand
J. R. Hayes, M. Kerner, Bell Communications Research

Where the rubber meets the road: entertainment services, software, and 
consumer electronics in a global digital medium 
M. Hawley, MIT Media Lab.

Proc. of SPIE Vol. 10278  1027801-4



Conference Committee

Conference Chair

Stephen F. Lundstrom, PARSA

Session Chairs

Stephen F. Lundstrom, PARSA
Sessions 1, 2, 5 -13

Toby A. Prescott, Qualcomm, Inc.
Session 3

James E. Hayes, Fotec, Inc.
Session 4

ix

Conference Committee

Conference Chair

Stephen F. Lundstrom, PARS A

Session Chairs

Stephen F. Lundstrom, PARS A 
Sessions 1, 2, 5—13

Toby A. Prescott, Qualcomm, Inc. 
Session 3

James E. Hayes, Fotec, Inc.
Session 4

/X

Proc. of SPIE Vol. 10278  1027801-5



Proc. of SPIE Vol. 10278  1027801-6



Preface

Rapid advancements in underlying technology, and innovations in the application
arena have recently enabled the explosive growth and more productive use of a
global information infrastructure. The objective of this Critical Reviews is to
provide a broad perspective of the technologies as well as the uses of this so- called
global information infrastructure.

The material prepared by the experts and specialists who are participating can be
viewed from a number of perspectives, all of which should help understand the
broad topic of the global information infrastructure. Discussions of the evolution
of the technology and uses will help us to understand context and motivations.
Explanations of underlying technologies will help users understand the
complexities of providing a seemingly straightforward capability. Explanations
of current and planned uses will help technology developers understand the
potential payoffs of their technology. The participants represent an equally broad
cross section of interests, including research, product development, product
planning, management, application developers, and users.

This Critical Reviews has been organized with sessions addressing the various
levels of enabling technology, how that underlying technology can be effectively
utilized to implement the subsystems and systems that comprise the information
infrastructure, and how those systems will be utilized in the implementation of
productive applications. Component technologies such as semiconductors,
photonic devices, and fiber optics are critical to the implementation of subsystems
such as high -speed networks, high -speed LANs, and wireless networks. Basic
communication subsystems are combined into delivery systems. In addition to the
interconnect subsystems, the information infrastructure also needs to have the
capability to store, manage, and access that information. Therefore, component
technologies to store data are critical to the implementation of storage systems.
As the interconnect and storage infrastructures grow, system integration and
interoperability issues become more complex. High -performance computer
servers are also critical to the overall information infrastructure. As various
system technologies advance, new types of information, such as multimedia, can
be supported more effectively.

The development of all this interesting technology is much more than an
intellectual exercise. The recent explosive growth of use of the Internet
demonstrates broad interest and applications. Productive use of a technology will
motivate further funding, which, in turn, enables further development of
technology. This Critical Reviews includes discussions of recent and expected
advances in a number of application areas including the home, business,
education, and medicine.
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Unfortunately, because of the time constraints imposed on any conference, a
number of additional topics (such as policy, funding, etc.) could not be included
in this volume. We hope that we have been successful in providing information
about what is real, what is planned, and a context that will be useful to those
involved or interested in the development and use of the global information
infrastructure.

Stephen F. Lundstrom
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