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Exécutive Summary 

EXECUTIVE SUMMARY 

This study provides an analysis of major communications research and 
development (R&D) initiatives in Europe, Japaan and the U.S.A. in four communications 
areas: 

wireless personal communications 
extension of electronic information and transaction services; 
enhancement of media services at home and at work; and 

o 	high-speed networlcs. 

The study is part of a series of strategic assessment studies unde rtaken by the 
Department of Communications (DOC) to develop a long term communications 
development strategy. 

In Europe, the principal focus for communications R&D is at the level of the 12 member 
European Community (EC). RACE is the main R&D program for communications. In 
the area of interest to this study, current emphasis appears to be principally in enhanced 
media services, followed by high-speed networks. Various other programs (e.g. ESPRIT, 
AIM, DELTA, ORA, DRIVE) support some R&D activities of interest. 

While EUREICA, in which 19 countries participate, has some 37 percent of its project 
expenditures (1990) in the information/communications sector, few projects were related 
to the four areas of interest. 

At the national level, Germany, France and the United Kingdom (U.K.) account for over 
three-quarters of the total public and private R&D expenditures in the EC. France is 
the most interventionist and the role of CNET has been central to the development of 
the communications infrastructure of that country. Germany and the U.K., on the other 
han.daave limited government intervention in R&D and prefer to structure an 
environment in which industry can set the directions for the development of 
communications systems. 

Canada bas  formal and informal relation.ships with the above countries. The computer 
and information technology (C&IT) aspects of the formal relationships are most active 
with Germany. 

At the EC level, Canada is currently discussing the possibility of entering into a formal 
science and technology (S&T) agreement with the EC that would permit Canadian  R&D 
organizations to participate fully, as equaLs, in EC level programs. 
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High-speed networks Emerging rapidly Emerging Leading 

Enhanced media Emerging rapidly Emerging Leading 

Wireless personal communications Ongoing interest Ongoing interest Ongoing interest 

Electronic information/transaction services Ongoing interest Ongoing interest Ongoing interest 

Executive Summary 

In Japan, communications R&D is driven by visions of what the communications 
environment could be in the 21st Century. R&D activities related to these visions are 
supported principally by the Ministry of Posts and Telecommunications (MPT) and the 
Ministry of International Trade and Industry (MITI). 

Japan appears to give a relatively high priority to the development of enhanced media 
and high-speed networks. 

Canada has a bilateral S&T agreement with Japan (since 1986), and the Japan S&T 
Fund is in place to enhance bilateral S&T collaboration. There is a Canadian-Japan 
Committee for S&T Co-operation. As well, DOC has been having annual-consultations 
with MPT since 1985. 

In the United States, industry has traditionally provided the technological leadership in 
the communications sector. However, recent p rivate sector R&D initiatives such as 
SEMATECH, have received .government support. Moreover, industry leaders released a 
statement on January 12, 1993 (see Appendix 1) which proposes the development of a 
national information infrastructure in concert with government On February 22, 1993 
the Clinton Administration issued its own action plan for the development of a national 
information infrastructure (see Appendix 2). 

The U.S. thrust in high-speed networks and high-speed computing have implications for 
the three "wired" areas of interest to this study. A major implication for Canada is how 
to position initiatives, such as the CANARIE project, vis-à-vis the emerging U.S. national 
information infrastructure. 

The relative levels of interest in the four areas of the present study, in the three regions 
surveyed, are broadly summarized as shown in Exhibit ES-1. This relative positioning 
represents a judgement made resulting from the analysis undertalcen. There currently 
appears to be relatively more interest in high-speed networks and enhan.ced media than 
in the other two sectors. 

Exhibit ES-1 
Relative Levels of Interest: Summary of Findings 
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The emerging interest in high-speed networks in Canada and the formulation of the 
CANARIE project which involves Canada's leading telecommunications companies, is in 
keeping with the high-level of interest in this area inte rnationally. However, it is not 
evident that there is such a direct resonance between Canadian interests and 
technological capabilities and international activities in the other three areas surveyed. 
However, there are niche opportunities that will link with similar ones in these three 
areas as there would be in any other technology-intensive sector. 

Communications has traditionally been an important technological sector in 
Canada. This is reflected in the fact that Canada has been spending relatively more on 
telecommunications R&D as a percentage of total national R&D activities compared to 
other major countries. However, in both absolute terms and as a percentage of GDP, 
Canada has been spending relatively less than other major countries on 
telecommunications R&D. 

The fusion of telecommunications and information technologies are presenting new , 

challenges to Canada and to other industrialized countries. For Canada, a country with 
limited fmancial and sldlled personnel resources, it means, at least in part, strildng 
appropriate international alliances to develop those communications technologies that 
will ensure that Canadian firms remain internationally competitive. 



RÉSUMÉ 

La présente étude analyse les principaux programmes de recherche et développement (R-D) 
en communications en Europe, au Japon et aux États-Unis, dans quatre domaines : 

o communications personnelles sans fil; 
extension des services d'information et de transaction électroniques; 

O accroissement des services médias à la maison et au travail; 
O réseaux à grand débit. 

Cette étude fait partie d'une série d' études d'évaluation stratégique entreprise par le 
ministère des Communications (MDC), afin d'élaborer une stratégie à long terme de 
développement des communications. 

En Europe, la R-D en communications se fait principalement au niveau des 12 membres de 
la Communauté économique européenne (CEE). Le principal programme de R-D en 
communications est nommé RACE, dans lequel on semble mettre accent sur les services 
médias, et ensuite sur les réseaux à grand débit. Divers autres programmes (p. ex., ESPRIT, 
AIM, DELTA, ORA, DRIVE) soutiennent certaines activités de R-D qui présentent un 
intérêt. 

Même si le programme EUREIÇA, auquel participent 19 pays, a réalisé 37 % de ses 
investissements en projets dans le secteur de l'information et des communications (en 
1990), peu de projets ont porté sur les quatres domaines susmentionnés. 

Au niveau national, r Allemagne, la France et le Royaume-Uni effectuent à eux seuls les 
trois quarts des dépenses publiques et privées en R-D, dans la CEE. La France est le pays 
le plus interventionniste, et le rôle de la CNET a été crucial dans le développement des 
infrastructures de communications dans ce pays. Par contre, rAllemagne et le Royaume-
Uni ont limité les interventions gouvernementales en R-D et préfèrent créer un climat dans 
lequel l'industrie peut orienter le développement des systèmes de communications. 

Le Canada a établi des liens officiels et officieux avec ces pays. Dans le cadre des ententes 
officielles, c'est avec l'Allemagne que les volets informatique et technologie de 
l'information sont les plus actifs. 

Le Canada étudie actuellement la possibilité de conclure un accord officiel en science et 
technologie (S-T) avec la CEE qui permettrait aux organisations canadiennes de R-D de 
participer pleinement, à titre de partenaires égaux, aux programmes établis au niveau de la 
CEE. 



. Ré sumé 

Au Japon, le moteur de la R-D en communications est une vision futuriste du monde des 
communications au XXle siècle. Les travaux de R-D axés sur cette vision reçoivent surtout 
l' appui du ministère des Postes et Télécommunications (MPT) et du ministère de 
l'Industrie et du Commerce international (MITI). 

Le Japon semble accorder une assez grande priorité au perfectionnement des médias et au 
développement des réseaux à 'grand débit. 

Le Canada a signé avec le Japon, en 1986, un accord bilatéral en science et technologie, et 
le fonds japonais S-T est établi afin d'accroître la collaboration bilatérale dans ces 
domaines. Il existe également un comité cati.  ado-japonais de coopération scientifique et 
technologique. En outre, le MDC tient des consultations annuelles avec le MPT depuis 
1985. 

Aux États-Unis, l'industrie a habituellement été le fer de lance des progrès technologiques 
en communications. Toutefois, les récentes initiatives du secteur privé en R-D, comme le 
SEMATECH, ont reçu appui du gouvernement. Qui plus est, des chefs de fils de 
l'industrie ont publié un communiqué le 12 janvier 1993 (voir l'Annexe 1) dans lequel ils 
proposent la mise en place d'une infrastructure nationale de communication, de concert 
avec le gouvernement. Le 22 février 1993, le gouvernement Canton a publié son propre 
plan d'action visant à mettre en place une infrastructure nationale d'information (voir 
l'Annexe 2). 

La poussée américaine dans les domaines des réseaux à grand débit et des ordinateurs 
rapides a des conséquences sur les trois aspects «câblés» étudiés dans la présente analyse. 
Une conséquence de taille pour le Canada est la façon dont il devra positionner ses projets, 
comme CANARIE, par rapport à la future infrastructure nationale d'information aux États- 
Unis. 

Le tableau ES-1 ci-dessous résume en gros le niveau relatif d'intérêt pour les quatres 
domaines examinés dans cette étude, dans les trois grandes régions susmentionnées. Ce 
résumé subjectif est basé sur les résultats de notre analyse. On semble actuellement 
s'intéresser davantage aux réseaux à grand débit et aux médias perfectionnés qu'aux deux 
autres secteurs. 



Résumé. iii 

Réseaux à grand 
débit 

Émergence rapide Émergence 

ÉTATS-UNIS 

Chef de file 

Médias 
perfectionnés 

Émergence rapide Émergence Chef de file 

Communications 
personnelles sans 
fil 

Intérêt soutenu Intérêt soutenu Intérêt soutenu 

Services 
d'information et 
de transaction 
électroniques 

Intérêt soutenu Intérêt soutenu Intérêt soutenu 

Tableau ES-1 
Niveau relatif d'intérêt : résumé des conclusions 

L'intérêt nouveau pour les réseaux à grand débit au Canada et la formulation du projet 
CANARIE, auquel participent les grandes sociétés canadiennes de télécommunications, 
correspond au vif intérêt manifesté ailleurs dans le monde dans ce domaine. Toutefois, il 
n' est pas évident que les capacités techniques et les intérêts canadiens aillent de pair avec 
les activités internationales dans les trois autres domaines étudiés. Il existe cependant des 
possibilités de créer des créneaux pouvant correspondre à d  autres créneaux similaires dans 
ces trois domaines, comme c'est le cas dans tout secteur à forte prédominance 
technologique. 

Les communications sont, depuis longtemps, un secteur technologique de grande importance 
au Çanada. Cela est bien illustré par le fait que le Canada a dépensé relativement plus . 
dans la R-D en télécommunications, en pourcentage des activités nationales totales de R-D, 
par rapport aux autres grands pays. Toutefois, en ternies absolus et en proportion du PIE,  
le Canada dépense relativement moins que les autres grands pays dans la R-D en 
télécommunications. 

La fusion des télécommunications et de r informatique présente de nouveaux défis pour le 
Canada et les autres pays industrialisés Pour le Canada, un pays aux ressources financières  
et au bassin de personnel spécialisé limités, cela signifie qu'il lui faudra conclure des 
alliances internationales appropriées afin de développer les techniques de communications 
qui préserveront le caractère concurrentiel des entreprises canadiennes sur les marchés 
internationaux. 



International Communications R&D (Final Report) 	 1 

1.0 INTRODUCTION 

This document provides a description and analysis of policies, key programs and 
projects related to major communications research and development (R&D) initiatives in 
Europe, Japan and the U.S.A. It is based on an extensive review of the literature as well 
as interviews with representatives of key private and public sector research organizations 
in these jurisdictions. 

The communications areas covered are: 

wireless personal communications; 
O extension of electronic information and transaction services; 
O enhancement of media services at home and at work; and 
o high-speed networks. 

The report covers current policies  and  activities that governments, and their agencies, in 
Europe, Japan and the U.S.A., have in place to support the development of the 
communications sector, generally, and in the areas of interest to this study, specifically. 

The governments of industrialized countries «insider the communications sector strategic 
because it supports economic development as a whole. Governments try to position 
their domestic firms to capture the economic benefits generated by this sector. However, 
with deregulation and the increasing internationalization of the communications industry, 
the roles that governments can play in ensuring the welfare of national fu-ms has 
changed. Traditional support of industrial R&D is now being complemented by the 
support of national and international strategic alliances to reduce risk, share costs and 
access foreign technology. 

The report also describes some specific programs and projects in detail An assessment 
is provided in Chapter 5.0. 
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2.0 RESEARCH AND DEVELOPMENT ACTIVITIES IN EUROPE 

In Europe, much of the communications R&D activity is centred on the so-called 
framework programs of the _European Community (EC). The following describes these 
activities and related policies as well as related activities in the major Europe= 
countries. 

2.1 EC Program on Research and Technological Development (R&TD) 

EC R&TD activities are structured as framework programs as umbrellas for large 
themes under which activities in specific sectors are undertaken. Currently, EC activities 
are undertaken under the Third Framework Program (1990 to 1994). This is an ECUl 

 5.7 billion program, 39 per cent of which is devoted to information and communications 
technologies. Planning is under way for the Fourth Framework Program (1994 to 1998). 
Expectations are that R&D activities will be increased by 50 per cent. 
Information/communications comprise key elements of the Fourth Framework 
Program.2  R&D investment in these areas is driven by the perception that Europe is in 
a ".catch-up" position vis-à-vis the U.S.A. and Japan. 

The principle of subsidiarity, which has recently been accepted to guide EC activities, 
will favour information and communications R&D because they are considered priority 
sectors. The principle of subsidiarity is cited as follows: 

"In areas which do not fall within its exclusive competence, the Community 
shall take action, in accordance with the principle of subsidiarity, only if 
and in so far as the objectives of the proposed action cannot be sufficiently 
achieved by the Member States and can, therefore, by reason of the scale 
or effects of the proposed action, be better achieved by the Community 
(Article 3b of the Maastricht Treaty)." 

In the information/communications sector the principal programs are the following: 

One ECU is approximately $1.50 (Canadian). 1 
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O RACE (R&D in Advanced Communications Technologies in Europe)  was 
set in place in 1987 and is aimed at promoting pre-competitive R&D in the 
area of Integrated Broadband Communications (IBC) to enable Europe to 
establish an D3C network in the 1995 to 2000 time frame. The total budget 
is about ECU 1.2 billion for the period of 1987 to 1992. The conditions for 
participation are that projects involve at least two independent industrial 
partners, not all established in the same country, with the partners 
providing at least 50 per cent of the funding. RACE is now entering Phase 
5-511 which puts the orientation of R&D activities closer to exploring 
options for the implementation of the MC network. The total community 
funding allocated to Phase II is approximately ECU 1 billion (EC 
contribution is ECU 489 million) for the period 1990 to 1994. 

Ddiibit 2-1 illustrates the principal direction of Phase II, the links to Phase 
I and the relative level of funding. 

• ESPRIT (European Strategic Program for R&D in Information 
Technologies) was launched in 1984 to promote industrial co-operation and 
to provide the technological base to ensure international competitiveness. 
The budget is ECU 2.7 billion for the next phase which will focus on 
industrial projects. 

The projects are shaxed-cost contracts with at least 50 per cent of the 
funding coming from participants. At least two partners must come froni 
different countries. Since 1988 some 1500 participants have been involved. 

Exhibit 2-2 illustrates the areas that are covered in the current phase of the 
ESPRIT program. 

O Telematics,  which promotes the development of integrated 
information/communications systems in seven areas; public authorities 
(e.g., border police), transport services, health care, distance learning, 
libraries, linguistics, and rural areas. The budget is ECU 380 million 
allocated on a 50 per cent cost-shared basis. 

Recently, an EC Working Group reported to the Commission of the European 
 Communities on the state of high-performance computing in Europe. Among its 

recommendations was the following: 



CAC/ATM/BB CPN program 
infrastructure 

o  

Network management o  

Fixed network/air interface 

Video coding 
HDTV o  

Customer service functions 
Usability engineering 

o 

o  

IBC integrity 

Usage reference model 
Application pilots 

Integrated broadband communications 

International Communications R&D (Final Report) 

Exhibit 2-1 
Current Orientation of the RACE Program 

IBC DEVEL,OPMENTS: 
(20-24% of projects; MECU 225 in funds) 
• Optical passive components 

Optical amplifiers 
Photonic switching 

INTELLIGENCE IN NETWORICS: 
(6-8% of projects; MECU 90 in funds) 
• Programmable networks 	• 
• Communications management 
• Customer mobility 

MOBILE COMMUNICATIONS: 
(8-10% of projects; MECU 110 in funds) 

High-speed non-voice services 
ceu planning 

• Advanced mobile design 

IMAGE COMMUNICATIONS: _ 
(11-16% of projects; MECU 140 in funds) 

Interworking 
3D HDTV images 
Impact of ATM 

INTEGRATED SERVICES TECHNOLOGIES: 
(6-8% of projects; MECU 80 in funds) 
• Usage metaphors 

Service management 
• Service machine 

INFORMATION SECURITY: 
(6-8% of projects; MECU 60 in funds) 
• Secure systems and network technologies 
• Tools for security administration 

ADVANCED COMMUNICATIONS 
EXPE.RIMENTS: 
(20-25% of projects; MECU 250 in funds) 
• Development of resource packages 
• Advanced communications experiments 

TEST INFRASTRUCTURE & INTERWORICING: 
(1-3% of projects; MECU 45 in funds) 

Experiments and applications  

TOTAL BUDGET = ECU 1.2 billion TOTAL BUDGET = ECU 1.0 billion 
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Exhibit 2-2 
Current Orientation of the ESPRIT Program 

Aimee. 	 • 	 .. 	 • 	• 	 .. . 	.. 	.. 
. 	. . 	 RESEARCeOBJEÇTWES 	 BIJDGEF  i %), 

MICROELECTRONICS 	• 	emphasis on application-specific integrated 	ECU 729-837 
ç 	 circuits (ASIC) 	 million 

work on the manufacturing technology to 
produce better and cheaper integrated circuits 	(27-31%) 
with higher density and higher speed 

. 	priority topics: equipment for semiconductor 	 - 
processing; packaging & connectivity; and 
advanced materials 

- 
	

• 	work will progress towards the "system on a 
chip"• 

INFORMATION 	
. 	

work covers the main elements which will 	ECU 621-729 
PROCF-S,SING AND 	 determine future systems: parallel architecture; 	million 
SYSTEMS SOFTWARE 	improved interfaces; and systems for 

perception & synthesis of information from 	(23-27%) 
very complex signals 

• work to overcome the constraints in European 	' 
software production - promotion of new 
software production 

ADVANCED 	• 	function integration in business and home 	ECU 405-513 
BUSINESS & HOME 	 environment 	 million 
SYSTEMS; 	 • 	home - integrating IT in security, protection of 
PERIPHERALS 	 privacy, voice communications and document 	(15-19%) 

transmission, lighting & energy management 
• office - integrating mobile terminals and 

improved working conditions 
• improved reliability and reduced cost of 

peripherals 
• intelligent homes & buildings 	

_ 	  
COMPUTER 	 emphasis on technological base needed for 	ECU 459-567 
INTEGRATED 	 open systems and multi-supplier environments 	million 
MANUFACTURING & 	& integration of advanced information 
ENGINEERING 	 processing systems in engineering 	 (17-21%) 

• to help users apply new technologies 
. 	encourage collaboration between users and 

suppliers 

BASIC RESEARCH 	• 	to make progress in such fields as 	 ECU 243-297 
superconductivity, electronic circuits on a 	 million 
nanometric scale, the logical and algebraic 

• foundations of computing, large-scale, parallel 	(9-11%) 
systems, and neural computers 

TOTAL BUDGET 	 ECU 2.7 billion 

1 
1 
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"....the development of an advanced Pan-European High-Speed Network is of 
strategic importance. The present generation of data communications networks 
should be rapidly evolved into a large scale high-performance (multi-mbits/sec), 
multi-protocol backbone, while the necessary research and development is to be 
encouraged in order to allow .  Europe to compete in the gigabits links race. This 
involves substantial investments both in hardware and software. This will permit 
the formation of a European high-performance computing community and would 
identify the real user's needs and present them to the suppliers."3  

Recent developments rela:ted to RACE, ESPRIT, Telematics and high-speed 
networking/computing are presented in the follciwing sections. 	. . 

2.1.1 RACE (Research and Development in Advanced Communications 
Technologies in Europe) 

As of January 1992, more than 550 organizations were invcilved in 186 RACE 
projects.4  Of these organizations, 435 per cent (26 organizations) were participating in 
more than ten projects. Exhibit 2-3 illustrates these players. 

As indicated by the list of key players, participants generally included private fums and 
government funded laboratories. Of the 71 universities involved in the program, the 
National Technical University of Athens was the only key player. 

By early 1992, these 26 key organizations were involved in 179 projects, or 96 per cent of 
the RACE projects. In addition, the organizations acted as project manager (prime 
contractor) for 62 of the 179 projects, or one third of the RACE projects. 

Exhibit 2-4 depicts the intensity of collaboration among the key players in RACE. The 
top 14 organizations collaborated in more than 10 projects. For example, selected 
organizations collaborated on as many as 19 projects (e.g. BT  Pic and PTT Netherland 
NV, BT  Pic and Swedish Telecom). As suc.h, these organizations can be said to be the 
most involved collaborators. Only one university appears as a major player. The reason 
that the National Technical University of Athens appears as a major player is apparently 
that it is advantageous to include partners from lesser developed EC members when 
seeldng funding from EC programs 

Report of the EEC Working Group on High Performance Computing; February 1991, p. 16. 

At the time, many of the RACE II proposals had progressed to contract signature, while others were 
still  in the process of contract negotiation. 



Total Number of Organizations Involved in RACE 	 572 

Per Cent of Organizations Involved in More Than 10 Projects 	 4.55% 

BT Plc 
Alcatel SEL AG 
PTT Netherland NV 
Telefonica de Espana 
Televerket - Swedish Telecom 
Siemens AG 
France Telecom - CNET 
CET - Cento de Estudos de Telecommunicacoes 
Deutsche Bundespost Telekom 
National Technical University of Athens 
Thomson Csf 
CSELT 
Compagnie IBM France 
Philips International BV 
Alcatel Standard Eléctrica SA 
ASCOM Technology 
GPT Ltd 
BNR Europe Limited 
KTAS 
Broadcom Eireann Research 
Intracom SA 
Philips Kommunikations Industrie AG 
AT&T Network Systems Nederland BV 
GEC Marconi 
Televerket - Norwegian Telecomm. Adm. 
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Exhibit 2-3 
RACE - Key Players 

Organizations Involved in More Than 10 Projects 

Source: Research and Technology Development in Advanced Communications Technologies 
in Europe - RACE '92 
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Exhibit 2-4 
RACE - Collaboration Scheme of  Key  Players 

1 ET  Pic  
' 2 Alcatel SEL AG 

3 PTT Netherland NV 
4 Telefonica de Espana 
5 Televerket - Swedish Telecom 
6 Siemens AG 
7 France Telecom - CNET 
8 Centro de Estudos de Telecommunicacoes 
9 Deutsche Bundespoit Telekom 

10 National Technical University of Athens 
11 Thomson Csf 
12 CSELT 
13 Compagnie IBM-France 
14 Philips International BV • 
15 Alcatel Standard Elictrica SA 
16 ASCOK Technology 
17 CPT Ltd 
18 BNR Europe Limited 	. 
19 KTAS 
20 Broadcom Eirann Research 
21 Intracom SA 
22 Philips Kommunikations Industrie AG 
23 AT&T Network Systems Nederland BV 
24 CEC Narconi 
25 Televerket - Norwegian Telecom. Adm, 
26 Alcatel Bell NV 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 

51 17 19 15 19 7 18 11 13 7 6 11 7 5 6 10 7 6 5 8 6 8 8 6 8 7 
41 10  610 710 710  7 9 5 2 6 8 8 5 6 4 3 2 4 9 1 4 5 

37 14 12 8 10 11 11 6 7 11 5 3 10 8 7 2 4 3 3 7 7 4 5 6 
• 33 12 8 9 10 12 12 3 9 4 3 6 9 	5 4 6 7 6 9 5 4 7 4 

32 	6 	6 	9 	8 • 4 	4 	8 	7 2 	7 	7 	7 	3 	6. 8 	6 	4 	3 • 4 	9 	3 
30 7 4 10 1 	6 	6 	6 11 2 	7 	9 	3 .5 	3 4 3 6 	5 	5 	3 

28 	5 11 2 7 12 	6 3 	6 	5 4 	5 	3 	3 3 4 	5 	2 	5 	2 • 

	

27 5 9 0 5 5 2 3 6 2 	2 6 9 7 3 1 1 7 4 

	

24 6 4 • 8 2 3 	5 7 	7 	3 5 2 4 5 6 	1 	5 	6 
23 2 2 0 2 2 4 2 2 3 2 4 2 3 2 1 3 

	

22 3 1 2 3 3 3 	5 0 0 1 2 2 2 1 0 
• 

 

	

215  0 5 4 5 	3 3  3.4  3 4 0  34  
20 0 3 3 5 2 6 4 2 1 0 0 3 1 

	

.18 	1 	3 	3 	3 2 0 0 	3 	3 	4 	2 	2 
17 4 3 1 3 1 1 4 3 3 3 5 

• 17 	4 	1 	8 	3 	3 	6 	5 	0 	6 - 4 
16 1 4 2 4 0 4 2 3 2 

15 I 1 2 0 2 2 2 0 
15 4 3 3 2 0 6 4 

14 6 1 1 1 3 1 

	

13 1 0 	1 	3 	1 

	

13 	2 	1 	2 	3 

	

12 	1 2 	5 

	

12 	1 	1 
12 2 

11 

Source: Research and Technology Development in Advanced Communications Technologies in Europe - RACE '92 
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In Exhibit 2-5, the projects of the top 14 organizations are broken down by the four 
communications subsectors cov-ered by the study. An analysis of the number of projects 
by communications subsector demonstrates that these players are involved in projects 
which either provided a common technology base or evaluated and developed advanced 
technologies, cutting across all four areas. This was the expressed direction of RACE 
Phase I. 

• It was not until Phase II of the program that a movement towards new applications, 
services, operations and management structures became very apparent. Of the four 
communications subseCtors, enhanced media services became the technological focus of 
the majority of organizations. Although not apparent (compared to wireless personal 
communications and, electronic information and transaction services), high-speed 
netvvork technology is the second area of interest This result is inferred from the recent 
explosive start-up of related R&D. 

A major difference between Phase I and Phase II of RACE is that in the latter only up 
to 7 partners are permitted in any one project to limit the overhead costs. The very 
large number of players in Phase I led to very high overhead costs (e.g. 20 per cent or 
greater). 

Exhibits 2-6 (a, b, c) show selected RACE project relationships of the top three key 
players. The exhibits also categorize the projects according to the communications 
subsectors. Exhibits 2-7 (a, b, c, d) hielight some of these and other (involving other 
key players) projects for each of the communications subsectors. There are aLso 
activities in several other subsectors such as test infrastructure and interWorking, service 
engineering and communications resource management. 

To determine the key areas in which other players (smaller organizations involved in 
RACE) are conducting research, a random sample of 15 organizations was selected. 
These organizations are listed in Exhibit 2-8. An analysis of the number of projects by 
communications subsector indicates that, unlike the key players, these smaller 
organizations are not focusing their technological efforts on enhanced media services or 
high-speed networks. In fact, it appears that there is no defined pattern  or trend in their 
research endeavour. What does emerge from this analysis is that these organizations are 
involved either in projects related entirely to their field (i.e. Rai Radio Television 
Italiana is conducting R&D on HDTV) or in projects providing a common technology 
base. In addition, only in a few instances were these organizations acting as project 
manager. 
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Exhibit 2-3 
RACE - Top 14 Key Players 
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El TPlc 	 UK 	 51 	 3 	 4 	 4 	 e 	 4 	 15 	 18 

Alcatel SEL  AG 	 0 	 41 	 10 	 2 	 3 	 8 	 8 	 e 	 13 

PIT Netherland NV 	 HL 	 37 	 3 	 4 	 2 	 11 	 0 	 9 	 11 

TeleAonIce de Espana 	 E 	 33 	 0 	 3 	 2 	 5 	 3 	 e 	 12 
TeleveMet - 9«ecIsh Telecom 	 3 	 32 	 1 	 3 	 2 	 s 	 1 	 12 	 8 

Siemens AC1 	 0 	 30 	 1 	 2 	 s 	 3 	 1 	 13 	 s 
France  Telecom.  CNET 	 F 	 21 	 0 	 2 	 3 	 4 	 3 	 0 	 7 

CET -  Cintra  0e Estudoe de Telecommunicacoes 	 P 	 27 	 3 	 1 	 o 	 4 	 0 	 9 	 13 

Deutsche BundeepoidTslekorn 	 D 	 24 	 1 	 0 	 2 	 5 	 2 	 e 	 2 
National Technical University  at  Athens 	 OR 	 23 	 0 	 4 	 1 	 1 	 4 	 7 	 e 
Thomson Col 	 F 	 22 	 3 	 4 	 2 	 Il 	 3 	 5 	 2 
CSELT 	 I 	 21 	 1 	 2 	 0 	 4 	 2 	 8 	 7 
Compagnie IBM France 	 F 	 20 	 2 	 1 	 3 	 2 	 0 	 7 	 7 

Philips Intemetfonal BV 	 Nt 	 III 	 4 	 1 	 2 	 3 	 1 	 8 	 3 

I. Includes projects relevant to all four subsecton. 

2. Includes all other projects. These are projects which provide a common technology  baie  and are general concerned with system aspects, components and level of performance. 

Source: Research and Technology Development in Advanced Communications Technologies in Europe - RACE '92 



PTT Netherland NV 

Wireless Personal Communications: 2 
Electronic Information end 

Transaction Services: 1 
Media Services: 3 
High-Speed Networks: 1 
All Subsectors: 1 
Other. 10 

Televerket - Swedish Telecom 

Wireless Personal Communications: 2 
Electronio Information and 

Transaction Services: 1 
Media Services: 3 
High-Speed Networks: 3 
All Subsectors: 1 
Other: 9 

17 
projects 

Alcatel SEL AG 

Wireless Personal Communications: 
Electronic information and 

Transaction Services: 0 
Media Services: 1 
High-Speed Networks: 3 
All Subsectors: 2 
Other. 10 

19 
projects 

18 
projects 

19 
projects 

Telefonica de Espana 

VVireless Personal Communications: 2 
Electronic information and 

Transaction Services: 0 
Media Services: 2 
High-Speed Networks: 2 
All Subsectors: 0 
Other: 9 

Exhibit 2-6a 
Selected RACE Project Relationships 

BT Plc 

France Telecom - CNET 

VVireless Personal Communications: 2 
Electronic information and 

Transaction Services: 1 
Media Services: 2 
Hiph-Speed Networks: 3 
All Subsectons: 0 
Other: 10 



PTT  Netherland NV 

VVIreless Personal Communications: 1 
Electronic information and 

Transaction Services: 3 
Media Services: 2 
High-Speed Networks: 1 
All Subsectors: 0 
Other: 6 

Thomson Csf 

Wreless Personal Communications: 0 
Electronic information and 

Transaction Services: 0 
Media Services: 0 
High-Speed Networks: 4 
An Subsectors: 0 
Other: 6 

Televerket - Swedish Telecom 

Wireless Personal Communications: 0 
Electronio Information and 

Transaction Services: 1 
Media SenAces: 3 
High-Speed Networks: 1 
Ail  Subsectors: 0 
Other: 5 

France Telecom - CNET 

Wireless Personal Communications: 1 
Electronic Information and 

Transaction Services: 0 
Media Services: 0 
High-Speed Networics: 4 
All Subsectors: 0 
Other: 6 

MI MI MI MI MI UM MI MI 	311111 	 MI MI OM BM OM an MI 

Exhibit 2-6b 
Selected RACE Project Relationships 

Alcatel SEL AG 

Deutsche Bundespost Telekom 

Wireless Personal Communications: 0 
Electronic Information and 

Transaction Services: 0 
Media Services: 1 
High-Speed Networkr 3 
All Subsectors: 0 
Other: 8 



CSELT 

Wireless Personal CommunIc.ations: 1 
Electronic Information and 

Transaction Services: 0 
Media Services: 3 
High-Speed Networks: 0 
Ail  Subsectors: 1 
Other: 8 
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Exhibit 2-6c 
Selected RACE Project Relationships 

PTT  Netherland NV 

Telefonica de Espana 

Wireless Personal Communications: 2 
Electronic Information and 

Transaction Services: 0 
Media Services: 5 
High-Speed Networks: 0 
All Subsectors: 0 
Other: 7 

14 
projects 

11 
projects 

12 
projects 

Deutsche Bundespost Telekom 

VVIreless Personal Communications: 0 
Electronic information and 

Transaction Services: 0 
Media Services: 4 
High-Speed Networlcs: 0 
Ail  Subsectors: 1 
Other: 6 

Televerket - Swedish Telecom 

Wireless Personal Communications: 2 
Electronlo Information and 

Transaction Services: 0 
Media Sen/Ices: 3 
High-Speed Networks: 1 
All Subsectors: 1 
Other. 6 

11 
projects 

Centro de Estudos de Telecommunlcacoes 

VVIreless Personal  Communications:  0 
Electronic Information and 

Transaction SeMces: 1 
Media Sent« 2 
Flighed Networks: 1 
All Se.cwrs: 0 
Other: 7 
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Exhibit 2-7a 
Selected RACE ProJects 

Wireless Personal Communications 

• 	- ;:e7yr - 	- 
PROJECT NUMBER 	 TITLE 	 08.1eM1YE 	 PARTICIPANT1  (COUNTRY)  

R1043 	 Mobile Telecommunications 	To consider two main classes of mobile 	Philips Kommunikations industrie AG' (3) 

Project 	 services, namely UMTS and MBS. The five 	Alcatel Standard Eléctrica SA (E) 

primary alms are: an air Interface 	 BT  Pic  (UK) 
spedficatIon for personal communications: 	GEC Marconi (UK) 
sufficient 'radio spectrum' capacity; axed 	Pli  Netherlands (NI) 

network: to provide technical inputs into 	Televerket - Swedish Telecom (S) 

CCIR, CCIT, ETSI; and, to Identify a viable 	plus 13 additional organizations 

transitionary rout from pre-existing systems 

to UMTS and MBS. This project expects to 

provide the framework for the work to be 

carried out ln RACE Phase II. 

1t 2066 	 MONET - Mobile Network Project 	To develop network standards for UMTS. 	PTT Netherland NV'  (NI)  
Two goals are (1) to Integrate the 	 Alcatel Bell NV (B) 

Infrastructure for mobile and fixed 	 Alcatel SEL AG (0) 

communications, and (2) to offer the same 	ASCOM Technology Ltd (CH) 

range of services as provided by fixed 	Broadcom Eireann Research (IRL) 

communications networks. 	 BT  Pic  (UK) 
CSELT (I) 
France Telecom. GUET  (F) 
Philips Kommunikations  Industrie AG (D) 
Siemens AG (D) 
Telefonica de Espana (E) 

plus 16 addlUonal organizations 

R2067 	 MBS - Mobile Broadband System 	To address the system concepts, techniques 	BT  Pic (UK) 
and technology required for the transition to 	France Telecom - CNET (F) 

the MBS, and the market end economical 	Thomson Csf (F) 

Issues relating to the widespread Introduction 	plus 12 additional organizations 

of the corresponding systems and services. 

1. Project manager/leader denoted by *. 
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Exhibit 2-7b 
Selected RACE Projects 

Electronic Information and Transaction Services 

PROJECT NUMBER 	 TITLE 	 OBJECTIVE 	 PARTICIPANT/  (COUNTRY) 

R1055 	 MERCHANT- Methods in 	 To study the Impact of IBC on electronic fund 	ST Pic  (UK) 
Electronic Retail Cash Handling 	transfers. The project architecture should 	plus 8 additional organizations 
using Advanced Network 	 contribute to the building up of a new 
Technologies 	 generation of ERP systems that respects the 

role, Independence and responsibilities of 
each existing ERP actor. 

F11086 	 TELEMED 	 To demonstrate the potential of IBC for 	Alcatel SEL A)(0) 
medical image and data transmission, 	 BNR Europe Umlied (UK) 

management and control In order to allow 	Teieverket - Swedish Telecom (S) 

clinical and research staff to cooperate on 	plus 15 additional organizations 
diagnostic and therapeutical methods, 

R2063 	 DITTO - Developing information 	To demonstrate the need for an IBC network 	SUR Europe Limited (UK) 

Technology and 	 to handle the type and Intensity of Information 	BT  Pic (UK) 

Telecommunications for 	 traffic generated by the future office 	 plus 8 additional organizations 
Tomorrow's Office 	 environment. To demonstrate how the 	 . 

efficiency of the Industry  can be Improved by 
storing and transferrtng documents 
electronically and by providing video and 

audio services integrated Into the case 
handling system. 

1. Project manager/leader denoted by *. 
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Exhibit 2-7c 
Selected RACE Projects 

Media Services 

.. 	  

KtOJECT NUMBEFt 	 TITLE 	 OBJECTIVE 	 PARTIOIPANT1  (COUNTRY) 

R1018 	 HIVITS  -  High Quality 	 To prepare a harmonized and compatible 	Thomson OsI• (F) 

Videotelephone and (High 	 family of video coding systems for high 	Alcatel Standard Elbctrica SA (E) 

Definition) Television System 	quality videotelephony, conventional television 	BT  Pic (UK) 
and high definition television, Including the 	CSELT (I) 
necessary network and standardization 	PTT  Netherland NV  (NI)  
aspects. 	 France Telecom  -  CNET (F) 

Philips Kommunikations Industrie AG (D) 
Telefonica de Espana (E) 

Televerket  -  Swedish Telecom (S) 

plus 11 additional organizations 

R2025 	 MIMIS  -  Multlpoint Interactive 	To fu rther develop signalling and protocol 	PTT Netherland NV* (NI)  
Multimedia Interpersonal System 	infrastructures In the area of multimedia 	CSELT (I) 

conferencIng. To specify and implement  a 	Telefonlca de Espana (E) 

human Interface meeting human user 	 plus  4  additional organizations 
requirements in a multi part, multimedia 
environment and supporting the merits of 
broadband communications. 

11 2060 	 C IO- Co-ordination, 	 To specify and implement, as prototypeson 	ASCOM Technology (CH) 
implementation and Operation of 	various end-systems, hvo advanced 	 Centro de Estudos de Telecomunicacoes (P) 

Multimedia Services 	 multimedia teleservices (a multimedia 	 PTT Netherland NV  (NI)  
messaging service and a joint-viewing and 	Siemens AG (D) 
tete-operation service). 	 plus 15 additional organizations 

1. Project  manager/leader denoted by 'h. 

• 
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Exhibit 2-7d 
Selected RACE Projects 
High-Speed Networks 

PROJEOT NUMBER Il tt 	
...:„.v.,, „. ..e. › ,,,...?.. ek›...,›,..... ,. 

I 	. 	 , 	 . '.- • - : 	 , 	e • 	et, 	,‹ 	 , , 	 ,. 	 . 	 PARTICIPANT' (couNifty) 
•; 	 .,...< 	... 	...-,:. 	, 	 - 	.e..:. 	..:,......,.:,.? 

F11051 	 Muttl-Gigabit Transmission In 	To develop and demonstrates very high speed, 	Alcatel SEL AG* (D) 

the IBC Subscriber Loop 	5 and 10 gbits/sec, transmission systems for 	AT&T Network Systems Nederland BV (NL) 
various applications in the subscriber loop such 	Deutsche Bundespost Telekom (D) 

as: broadcasting of TV and HDTV channels on 	Telefonica de Espana (E) 

the subscriber line, concentrator lines for 	National Technical University of Athens (GR) 
switched services  signais, or very high speed 	plus 3 additional organizations 

LANs and MANs. 

F12008 	 WELCOME - Quantum  Weil 	To develop the highly advanced quantum well 	Alcatel SEL AG* (D) 

Components for High Speed 	components for speed transmission systems. 	France Telecom - CNET (F) 

Transmission Systems 	 BNR Europe Limited (UK) 
Deutsche BundespostTelekom (D) 

plus 6 additional organizations 

R2015 	 ARTEMIS - Advanced 	To Investigate optical fibre sub-systems (with a 	Alcatel SEL AG (0) 

Research on Transmission 	throughput of greater than 10 gbits/sec) for use 	National Technical University of Athens (GR) 

and Enhanced Muttl-Gigabit 	In ultra-short pulse generation, amplification, 	plus 3 additional organizations 

Interconnection by Solitons 	switching and transmission in order to assess 

and evaluate their potential for future use in the 

IBC network. 

1. Project manager/leader denoted by •. 

• 
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Exhibit 2-8 
RACE - Other Players 
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Alcatel ISR 	 F 	 7 	 0 	 1 	 2 	 1 	 0 	 1 	 2 

ANT Nachrtchi entechnlk GMBH 	 D 	 7 	 1 	 0 	 0 	 0 	 2 	 2 	 3 

Clemrnesay SA 	 F 	 $ 	 0 	 0 	 0 	 0 	 0 	 0 	 $ 

DETE CON 	 0 	 0 	 e 	 o 	 IS 	 2 	 0 	 0 	 2 

Ertceson Telecom AB 	 15 	 7 	 1 	 0 	 0 	 0 	 1 	 0 	 8 

Irish Science and Technology Agency 	 III 	 2 	 0 	 1 	 0 	 0 	 0 	 0 	 1 

Ilan.' 	 I 	 7 	 0 	 2 	 0 	 0 	 1 	 0 	 I 
taboretotes dEiectronlque Phs 	 F 	 II 	 0 	 1 	 0 	 2 	 0 	 1 	 2 

Nelda Corporation 	 SF 	 10 	 0 	 2 	 0 	 0 	 0 	 3 	 5 

Rai  Radio Television' Katrina 	 I 	 2 	 0 	 0 	 0 	 2 	 0 	 0 	 0 

Robed Beach' GMBH 	 0 	 11 	 2 	 1 	 0 	 3 	 1 	 0 	 1 

SAS Denrnark 	 DK 	 2 	 2 	 0 	 2 	 0 	 0 	 0 	 0 

Sisternas Expertes 	 E 	 2 	 0 	 0 	 0 	 1 	 0 	 0 	 1 

Tales 	 0 	 2 	 0 	 0 	 0 	 2 	 0 	 o 	 0 

TR T 	 F 	 2 	 0 	 2 	 0 	 0 	 0 	 0 	 0 
L 

I. Includes projects relevant to all four subsecton. 

2. Includes all other projects. These are projects which provide a common technology base and are general concerned with system aspects, components and level of performance. 

Source: Research and Technology Development in Advanced Communications Technologies in Europe - RACE '92 
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2.1.2 ESPRIT (European Strategic Program for Research and Development 
in Information Technologies) 

ESPRIT has already completed two phases (Phase I: 1984 to 1988 and Phase II: 
1988 to 1992). The next Phase has begun under the Third Framework Program as the 
specific prograra for research and development in information technology. With 
emphasis on industrial projects, this third phase of the program will continue to promote 
co-operative R&D projects while focusing on well-defined strategic objectives and 
technology priorities that take full account of the fast-changing industrial scene. A new 
element, market forecasts, is now needed as part of any proposal. 

This third phase of the program, formally approved on July 8, 1991, is comprised of six 
technological areas: naicroelectronics, information processing systems and software, 
advanced business and home systems with peripherals, computer-integrated 
manufacturing and engineering, open microprocessor systems initiative, and basic 
research. The areas most relevant to this study include information processing systems 
and software and, advanced business and home systems with peripherals. 

The work in the area of information processing systems and software aims to apply 
software-intensive system design and engineering techniques to user needs; to develop 
information servers and their interfaces that are appropriate to different users' tasks and 
levels of expertise; and to develop advanced architectures and their applications. The 
R&D tasks will consider the major technology transfer and awareness initiative, ESSI, 
one of the "second generation" large scale targeted projects. 

Exhibit 2-9 illustrates selected software engineering and information processing systems 
projects currently being conducted by ESPRIT. 

The objectives in the area of advanced business and home systems with peripherals are 
to develop user friendly support for co-operative working; promote the development and 
use of multimedia systems; demonstrate loosely coupled distributed systems; promote the 
introduction of information technology into the home; and develop selected peripheral •  

technologies. 

Selected projects in this area are shown in Exhibit 2-1(1  
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Exhibit 2-9 
Selected ESPRIT Projects 

Information Processing and Systems Software 

PROJECT NUMBER 	TITLE 	 OBJECTIVE 	 PROGRESS AND RESULTS 	PAFITICIPANT (Country) 

2710 	 Portuguese 	To organize and implement the National 	Not Available 	 Poduguese Foundation for 

National Scientific 	SdentifIc Community Network, RCCN. To 	 the Development of 

Community 	achieve a position where hannonised and 	 National Computing 

Nehvork (RCCN) 	standard network services can be offered to 	 Resources (P) 

the whole Portuguese R&D community, 
espedally to the benefit of the large groups 
engaged in ESPRIT projects. The service will 
be Installed at various sites allowing users to 
exchange files between any other FTAM. 

2715 	 Computer 	To provide a centralized computer service that 	Current se rvices Include: an electronic mal 	EUROKOM Ltd (IRL) 
Conferencing and 	supports the national and International 	 and conferendng service; gateways to all 

Electronic  Mail 	requirements of research teams, business and 	International research networks; fax and 

(EUROKOM) 	government organizations durkw their 	 telex gateways; document and file transfer 
participation in European Community R&D 	and repository services; a user directory; 
programs , 	 and access to the UNIX News bulletin 

boards. The project has also resulted in 
the establishment of the EUROCONTACT 
service, a database designed to provide 
partner search facilities to potential ESPRIT 
program partidpants. 

5700 	 Y - NET 	 To establish a pan-European distributed Open 	X.400 electronic  mat  lines are available. 	Teleo (I) 
System interconnection (OSI) network to 	 But  (F) 
provide all participants In ESPRIT and other 	 Olivetti Systems & 
EC R&D programs with Improved 	 Nehvorks (I) 
communications and exchange of data, using 	 Siemens-Nixdorf 
OSI conlerment software and equipment. The 	 Informationssysteme(D) 
Y-NET services will be linked to COSINE and 
other associated national and International 
infrastructure, network ,  facilitating access to 
these services. 
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Exhibit 2-10 

Selected ESPRIT Projects 
Advanced Business and Home Systems - Peripherals 

PROJECT 	 TITLE 	 OBJECTIVE 	 PROGRESS AND RESULTS 	 PART I CIPANT(Country) 
NUMBEFI 

2382 	Elusive Office (ELO) 	To address the problems of office workers who 	Work undedaken and resutts achieved so far: 	Empirica GmbH (D) 
routinely work away from company offices. To 	investigation of distributed and mobile forms of 	CLS Computer Lemsys1eme 
demonstrate the need for an Information system 	work; Identification of trigger applications for 	GmbH (D) 
that Integrates: applications available to the office 	mobile IT&T; requirements capture, analysis 	Standard ElectrIk Lorenz 
worker without the need to re-key Information; the 	and specification for the two ELO trigger 	 AG (0) 
personal workstation and the company's data 	groups and the ELO trigger applications; 	Rutherford Appleton 
sources; IndNidual mobile workers (for the 	specification of the overall architecture of the 	Laboratory (UK) 
exchange of Information); and access to data 	ELO system; specification and selection of 	Franhofer institut fur 
sources external to the company. To develop an 	generic elements and Integration framework for 	informations und 
ELO system that maximizes a worker's mobllity. 	the ELO demonstrator; specification and 	Datenverarb (D) 

software and hardware Implementation; 	 Oeva-Versicherungen (D) 
specification of data encryption/dectyptIon, tool 	Reaiace Ltd (IRL) 
and data access, securtty services; etc. 

2649 	Visual Arts Systems 	To define the technical requirements for 	 Ability to measure colour differences; detect 	Brameur 
for Archiving and 	measuring colour differences and detecting cracks 	hair thin cracks In a painting's surface texture; 	Direction des musees de 
Retrieval of Imaging 	In a painting's surface texture. To promote 	study research Into the Impact of di ffering 	France (F) 
(VASARI) 	 computer aided teaming for art historians , 	environmental conditions (fading, transportation 	Ca ner institut 

Impacts, existing and new cracks); and educate 	Elkon 
art histodans. In use by leading art museums 	National Gallery Syseca 
to help European technology to move forward. 	(UK) 

Telecom Paris (F) 
Thomson CSF 
TÜV 
University of London (UK) 

5233 	Teiestation 	 To Integrate and extend existing developments in 	Not Available 	 Active Book Company 
(TELESTATION) 	portable workstation design,  mobile and land- 	 (uiq 

based communications, multimedia user Interfaces 	 Alcatel Radiotelephone (F) 
and application  architectures  to develop a 	 Fiewlett-Packard Ltd (UK) 
prototype portable workstation. 	 lng. C. Oilvetti & C. SPA 

(I )  
Daimler-Benz AG (D) 
MG Spa (I) 
Perihelion Software Ltd 

(UK) 
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The review of ESPRIT 15  which was completed in 1989 began by stressing that the 
overall strategic goal of the program was to provide the European. IT industry with the 
technology base needed to become and stay competitive with the U.S.A. and Japan in 
the 1990's. Comments in the report were generally restricted to illustrating that the 
technology base was enhanced, as well as associated matters such as the dissemination of 
results. The benefits of collaborative working were also stressed, as were contributions 
to standards. In concluding and looking ahead, the report saw the problems of risk 
aversion in new product investment as the main feature obstructing European industry 
compared with the U.S.A. and Japan. 

• 
A number of problems have been raised regarding evaluations of the impact of R&D on 
competitiveness.6  Firstly, evaluition panels have faced difficulties in dealing with, or 
even comprehending the competitiveness issue. One reason for this is that the programs  
they were evaluating may have represented a necessary step to improvement of 
competitiveness but they certainly did not represent a sufficient one. An enhanced 
technological base still requires investment and successful entrepreneurial activity to 
support it Products may draw upon multiple sources of lmowledge, and an R&D project 
may contribute to the development of a number of products (or processes). Collectively 
these problems of attribution make it difficult to assess the economic return on R&D, 
even in industry. Moreover, these economic returns may appear over the longer term, 
possibly long after an evaluation has been undertaken. 

2.1.3 Telematics 

The European single market has created a unique situation with the elimination 
of frontiers and the free movement of persons, goods, services and capital. As such, the 
Telematics program has been implemented to contribute to the completion of the 
internal market by endeavouring to provide truly Europe-wide services through the 
exchange of information using increasingly powerful, integrated and interconnected 
information exchange systems. 

The AIM (Advanced Informatics in Medicine in Europe) telematics systems for health 
care, for example, was designed to help improve health care in Europe through the 
application of IT to biomedical instrumentation, monitoring and medical computer 
systems. 

ESPRIT Review Board; The Review of ESPRIT 1984-1988; May 1989. 

Metcalfe J.S. et al: Evaluation of the Impact of European Comraunity Research Program upon the 
competitiveness of European Industry - Concepts and Approaches: PREST 1991. 
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After a call  for proposals in June 1991, 193 project  proposais  were submitted, 
representing ECU 600 million. By the end of the year, 37 (19.2 per cent) were in the 
phase of contract negotiation (EC supported amounts to ECU 97 million for these 
projects).7  Projects under negotiation addressed issues such as: 

O the development of a European database on drug terminology; 

o the improvement of breast cancer screening through computer aided 
detection of mammograms; 

O the development of a concept for a European integrated picture archiving 
and communications system in the hospital; and 

the development of a concept for computer assisted computer interventions 
(i.e. in cranial neurosurgery and orthopaedic Imee surgery). 

Similarly, the aim of the DELTA (Developing European Learning through Technological 
Advance) telematics systems program was deftned as helping to improve the access to 
learning in Europe by the provision of new flexible tooLs and systems providing for 
flexible ways of learning, interactivity between users, the enabling of remote access to 
learning resources and optimum user support. 

In response to the call for proposals in June 1991, 110 proposaLs were received, involving 
some 900 different organizations and representing ECU 260 million. Of these projects, 
22 (20 per cent) were selected for contract negotiations, supported by ECU 54 million of 
EC funding. The 22 projects involved 232 different partners (four from EFTA 
countries), of which 36 per cent were universities or other establishments representing 
education or learning and 26 per cent represented the telecommunications sector or 
industry.8  Projects under negotiation included: 

advanced communications for training which aimed to develop the tools 
and telecommunications configuration for a Europe- an training network 
based on ISDN and direct broadcasting by satellite; 

contribution to the development of favourable conditions for distance 
learning by farmers and people in rural areas; and 

"Telematics systems for health care (AIM)", XIII Magazine News Review, Fourth Quarter 1991, 
p.11. 

7 

8 "Distance teaching/flexible learning (DELTA)", XIII Magazine News Review, Fourth Quarter 1991, 
p.11. 
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pilot implementation project "Multimedia Teleschool", which would provide 
for a series of large scale pilot projects with real learners. 

The ORA (Opportunities for Rural Areas) program is another part of the telematic 
systems program. The objectives of ORA are to create the conditions for small 
businesses to provide more diverse employment opportunities; to establish a basis for the 
provision of improved services; to raise the level of awareness of telematics; to 
encourage manufacturers and service providers to malce equipment and services easier to 
use; and to ensure that the applications of information and communications technologies 
do not contribute to further centralization of business and administrative activities or a 
loss of the culture and economic diversity in Europe. 

As a result of a call  for proposaLs in June 1991, 50 proposaLs were received requiring 	' 
more than eight times the available funding. Of the 200 organizations a..ssociated with 
the proposals, 85 per cent had not previously been associated with EC R&D and 55 per 
cent were from less favoured regions. 9  

Work under 11 of the contracts awarded began in January 1992, involving 84 
organizations, 28 of which were users or potential users of telematic systems in a rural 
environment. The core of the research focuses on the development of common 
specifications and demonstrators of telematic systems to support rural tourism, local and 
regional administrators, small business and teleworking. Projects include: 

• ° 

	

	the development of distributed multimedia systems for rural tourism, one 
building on work in Ireland and Italy, the other on that in France; and 

the development of teleworldng, one from the point of view of major 
companies that may benefit commercially from the decentralization of 
some functions to smaller rural offices, the other considering the social, 
psychological and organizational issues. 

The request for proposals was re-opened in January 1992 for three tasks concerning the 
development of telematic systems for small business, provision of fmancial and 
professional services, and the development of a consensus between users, 
telecommunications network operators and equipment manufacturers on development 
strategies. 

9 "Opportunities for Rural Areas - The R&D programme for R&D in telematic systems", XIII 
Magazine, May 1992, p.14-15. 	• 

•4, 
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In the area of transport services, the Telematics program builds on the EC's Dedicated 
Road Infrastructure for Vehicle Safety in Europe (DRIVE). The activities of the 
DRIVE program aim to contribute to the development of information technologies to 
improve road transport efficiency and road safety, and at the same time reduce the 
impact of road transport on the environment Work in this area covers the interface 
between road and rail transport as well as that between road and sea. 

The activities of the DRIVE program are divided into three interactive parts: 

O the definition of functional specifications in the context of a strategy for the 
use of technology and telematic systems for communication and traffic 
control; 

O the development of new technologies and experimental systems; and 
O validation work. 

The total community funding allocated to the transport services area is ECU 124.4 
million for the period 1991 to 1994. 

2.1.4 Implications for Canada 

Current EC directives state that full participation of Third Countries in the R&D 
Framework Programs must be within the framework of a formal agreement. Canada has 
initiated discussions regarding such an agreement and it is expected that negotiations of 
an agreement will begin in 1993. In the absence of a formal S&T agreement with the 
European Community, Canadian participation has been limited to the following 
categories: 

as a sub-contractor fwaded 100 per cent by a Member State consortium to 
provide speciality expertise; 

O as a contractor on R&D required and funded by the Joint Research 
Centre; 

as a complementary research participant in a project of. the Framework 
Program (funded 100 per cent from Canada); and 

as participants in information exchanges, workshops, symposia, multilateral 
activities, etc. where the Canadian-side carries its ovvn costs. 

For all  the above cases, the Canadian-side Is not eligible to have access to the 
proprietary information and intellectual property developed in projects and specific 
programs. 
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Following the formalization of an envisaged Agreement to Co-operate in S&T, the 
following categories of participation in the R&D Framework Programs would be open to 
the Canadian organi7ations: 

At the Project level, as a partner of a competing consortium headed by, and 
including two or more Member State organizations, but vvith the funding 
provided 100 per cent from Canada. The Canadian participant would have 
access to proprietary information and intellectual property of the project. 
An administrative fee of ECU 5,000 is levied per project by the EC 
Commission. 

0 	At the Specific Program level, where Canada participates as if it were a 
Member State and contributes financially to the global budget of the 

• 	 Specific Program based on its relative GNP (about 10 per cent). This 
participation would require significant amounts of funding by Canada. 
Canadian organizations participating would then be funded 50 per cent by 
the EC Commission at the project level and have access to information on 
the whole program under the same conditions as Member States. The 
Cana.dian participants would still be required to fund the other 50 per cent 
of their project costs. 

In addition to the above forms, there can be extraordinary co-operation for special 
circumstances. For example, Canadian organizations can also participate in the 
Commission's "Concerted Action" programs where the priorities and workplans are 
determined at the Community level but the research is ftmded by Member States. The 
Commission's role is concerned with the coordination of work and the exchange of 
research results. 

In regard to handling the intellectual property (IP) associated with trans-national 
participation in projects and programs of the Commission, experience is yielding clearer 
mechanisms and guidelines. For example, the EC Commission requires that a Joint 
Technical Management Plan on how the IP Will be handled be an addendum to all 
contracts between the research performers in a consortium. 

Canada, to date, has been co-operating with the EC on S&T under an Industrial Co-
operation Agreement signed in 1976. There is a joint EC-Canada Working Group on 
C&IT Research which promotes and facilitates joint projects. The areas for joint 

. activities are decided pragmatically depending on the interests of researchers at any one 
time. Currently there is interest in areas such as data networks, digital audio 
broadcasting, HDTV, EDI, distance learning, machine translation and language 
technology health and telematics as well as intelligent vehicle highway systems. DOC 
provides the Canadian co-chair to this Working Group. 
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Specific projects currently in play which are related to the fields of interest to this study 
include: 

O two joint projects are in the planning stage involving the adaptation of 
Canadian informatics technology to road safety in Europe. The EC 
program involved is DRIVE and in Canada, Transport Canada is the lead 
department; 

o Canada will host a workshop on distance learning technologies in May 
1993. EC delegates will report on DELTA project results. DOC is the 
Canadian leader of this project; 

• DOC is the Canadian lead in a joint Canada - EC two year study of the 
telecommunications requirements for EDI. 

Much of the activity is focused on the exchange of information. 

2.2 EUREKA (European Research Coordination Agency) 

EUREKA is not an EC program but rather a framework for encouraging industry-
led, market driven collaborative projects aimed at producing high technology goods and 
services to compete in world markets against the U.S.A. and Japan. However, these 
projects are normally downstream of, and complementary to, EC programs. EUIIEICA 
has minimal government involvement compared to EC programs where member states 
are closely involved in the identification of programs and projects. 

The EUREICA program was co llectively launched by eig,hteen European countries in the 
fall of 1985, as a result  of .a French-German initiative. The program consists of selected 
high technology research and development projects to be carried out by industrial 
enterprises and government level research initiatives. EUREKA-sponsored projects are 
designed to be a set of near-market business deals between European high technology 
firms and research institutes. The ultimate aim of EUREKA is to intensify European 
co-operation in major strategic technology areas directed at the highly competitive, 
technology driven markets of the future. EUREICA coordinates activities but does not 
provide funding per se. 

EUREKA projects are designed to exploit the following technologies: information and 
telecommunications, robotics, materials, manufacturing, biotechnology, marine 
technology, lasers, environmental protection and transport technologies. In addition, 
projects are for civilian use only and involve both the public and private sectors. By 
January 1990, information/communications projects represented 37 per cent of the total 
investment in EUREKA projects. 
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between EC R&D and Eureka", X[II Magazine News Review, 

between EC R&D and Eureka", XIII Magazine News Review, 

International Communications R&D (Final Report) 	 28 

In 1988, Canada established the $20 million Technology Opportunities in Europe 
Program (TOEP) to give Canadian firms access to the EUIZEICA program. However, 
due to the modest Canadian participation (e.g. 6 projects), TOEP was terminated. The 
complexity and cost of accessing EUREICA projects combined with the ineffectiveness of 
the TOEP delivery mechanism were the main factors which undermined TOEP. No new 
program has been set in place. 

On May 22, 1992, members of the EUREICA initiative announced 102.new EUREICA 
projects. The new projects - which included five in communications and 20 in 
information technology - at a total value of ECU 627 million,  brought the number of on-
going projects to 539 worth a total of ECU 8.84 billion.10  The projects, adopted for the 
period mid-1992 to mid-1996, emphasize the need to increase co-operation with non-
member European countries as well as the synergy between EUREKA and EC research 
programs. 

Exhibit 2-11 (a and b) illustrates eight new EUREKA projects which fall in the areas 
covered by the study. Three of the projects are in the field of communications, while 
five are in the realm of information technologies. 

Stressing the need to sustain interaction between EC R&D activities and EUREKA, the 
Commission underlined that it would contribute - either financially, through the transfer 
of results or through supporting measures - to 68 new projects, at a total cost of ECU 32 
billion, representing 40 per cent of the total cost of EUREKA's projects. The 
Commission financed 21 of these projects, worth an estimated total cost of ECU 1.7 
billion.11  Currently, more than 2,000 companies and research organizations are 
involved in the EUREICA projects. 

With regards to existing or recently completed projects, EUREKA is presently wrapping 
up its COSINE (Co-operation for Open Systems Interconnection Networking in Europe) 
project. The project, which began in 1990, was dedicated to furthering the use of OSI-
based communications by the European research community. The approach was to unite 
National OSI networking in the R&D domain through a set of specific sub-projects at 
the European lerel. Support for the project was provided by the Commission. 

"New opportunities for cooperation 
Third Quarter 1992, p.10. 

"New opportunities for cooperation 
Third Quarter 1992, p.10. 
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Exhibit 2-11a 
Selected EUREKA Projects 

Communications 

DURATION AND 
TITLE 	 DESCRIPTION 	 PARTICIPANT/  (COUNTIM 	 FUNDING 

Multi Application Variable-Rate Digital 	To design, develop and pro-market a television transmission system 	Digital Vision Sweden AB* (S) 	 July 92 - Jan 94 

TV/i iDTV 	 which employs reduced data rate signals. Developments include: 	Vistek Electronics (UK) 
compatible bit rate reduction system for TV and HDTV; large bit rate 	 ECU 1.4 million 
range for multiple applications; and software-based coding allowing 
for future enhancements. 

Video Audio Digital Interactive 	 Pdmary goal of the project Is to develop a European enabling 	CSELT* (I) 	 Jun 91 - Dec 93 
System - Digital Television at Bit Rates 	technology for digital television at bit rates up to about 10 mblts/sec, 	Oy Nokia AB (SF) 

up to About 10 mbits/sec. 	 Including the development of the related microelectronics. 	 France Telecom (F) 	 ECU 20 million 
Philips Microwave (F) 

Thomson Laboratories (F) 

Deutsche Bundespost (D) 

Siemens  AG (0) 
intracom (OR) 
Alcatel Teiettra (I) 

RAI (I) 

Swedish Telecom (S) 

Telefonica (E) 

BBC (UK) 
BT  Pic  (UK) 

Cost Effective, High-Speed Method for 	Target of the project Is to develop a technology to manufacture 	Nokia Cables Ltd.• (SF) 	 Jul 92 - Jul 94 

the Production of Optical Fibre 	 larger  pro-form sizes with improved manufacturing efficiency and 	Cableoptic SA (CH) 

higher drawing speed to make the overall process cost effective and 	 ECU 2 million 

efficient. 

1. Project manager/leader denoted by •. 
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Exhibit 2-11b 
Selected EUREKA Projects 
Information Technologies 

DURATION AND 

TITLE 	 DESCRIPTION 	 PARTICIPANT1  (COUNTRY) 	 FUNDING 

Real-lime and interactive 	 INFOMAR Wolves the organization of a real-time and interactive 	Fisket• (NL) 	 Apr 92 - Jan 96 
Communication Network/Commercial 	seafood and fishing information system and a multi-cultural 	 Roskilde University  (OK) 
Seafood and Fishing information 	communication network for vertically Integrated commercial 	 Fang (NL) 	 ECU 48 million 
System on Sea and Ashore 	 communication at ail stages of processing and distribution of 	JPR Communications (NL) 
(INFOMAR) 	 seafood from fishing vessel to consumer, In addition to, 	 Nordic Fisheries (N) 

communication connected to fishery management. 	 International Maritime (UK) 

integrated Transaction Processing 	The IRISS project alms to Improve business decisions and company 	Teinuit informatique SA* (F) 	 Apr 92 - Apr 95 
Information and Support System 	competitiveness by integrating current divergent information support 	James Martin Strategy (B) 
(IRISS) 	 processes carried out by separate systems dedicated to on-line 	Bdstol Transputer Centre (UK) 	 ECU 8.3 million 

transaction processing, decision support and management 	 National Transputer Centre (UK) 
Information. 	 Trustee Savings Bank (UK) 

Vertical Bloch Une  Memory 	 The project alms to develop, by 1 995, a non-volatile, magnetic 	Laboratoire d'electronlque et technologie de 	Duration not available 
Development 	 memory device  et an initial capacity of 84 mblts/sec, with wide 	l'informatIque (F) 

applications in information technology. 	 Soc. d'applications  generates d'electricite et 	ECU 20 million 
de mecanique (F) 

Redstone Technology  Pic  (UK) 
University of Manchester (UK) 

ECMA-PCTA EUREKA Project 	 The technical approach of the project Is based on the ECMA 	Emeraude* (F) 	 Nov 91 - Nov 94 
(European Computer Manufacturers 	reference model for computer-assisted software engineering 	 Cediag (F) 
Association- Portable Common Tool 	environments. There are three levels of functionality in the 	 Societe française de genie logiçiel (F) 	 ECU 30 million 
Environment) 	 architecture for project support environments. The purpose of the 	Softiab Gmbh (D) 

project Is to develop the first two levels In order to meet the needs 	Systemhaus Mbh (D) 
of production environment developers, of ISPE developers and of 	International Computers Limited (UK) 
those wishing to integrate their software tools Into cooperative 	SO Sicon Limited (UK) 
frameworks. 

High Performance Printed Wiring 	The purpose of the project Is to develop the manufacturability of 	Mornrners Print Services BV•  (NI) 	 Apr 91 - Apr 94 
Boards (HPBS) 	 high performance printed wldng boards (HPBS) by developing new 	Digital Equipment International (IRL) 

technologies. HPBS are panels. for thls purpose gated to a stze of 	 ECU 2.3 million 
30 x 30 Inches, on which smaller print wiring boards (PWBS) can be 
mounted and Interconnected. 

1. Project manager/leader denoted by *. 
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COSINE has already launched several sub-projects, expanding on the services already 
used at local and national level to bring Europe-wide connectivity in electronic mail, 
directories and information services. Further sub-projects and services are being 
established. The sub-projects being implemented include: 

• FTAM North American gateway; 
O international x.500 directory services (PARADISE); 
• support and information service (CONCISE); 

activities to support typical international user groups; and 
o OSI connectionless-mode network service trials. 

Other EUREKA projects, in the areas of communications and information technologies, 
which were recently completed include: 

• Very High Bit-Rate Optical Transmission System (ECTRANS): An ECU 
53 million project which designed and developed a high bit-rate system for 
transmission of telecommunications signals on trunk and local networks to 
support the implementation of the future broadband integrated service 
digital network (B-ISDN or IBCN). 

o European-Based Global Computerized Distribution System to Meet the 
Future Needs of the Travel Industry (AMADEUS): An easy-to-use, 
automated, personal computer-based system designed to meet international 
standards and requirements. This ECU 350 million  system allows for 
instant reservations, ticketing and payments. 

O GALILEO: A new generation computerized distribution system designed to 
meet the total future needs of the travel industry. The system cost ECU 69 
million. 

• Medical Digital Information System (MEDIM): An ECU 10.8 million 
project designed to improve the organiz.ation of the radiological resources, 
both human and technical, available in any area, by using telematics for 
medical images and text. 

• AIT Tourist Information System (ATIS): A tourist information base for 
European clubs affiliated with the Alliance internationale de tourisme 
(AIT) and their members, costing ECU 3.5 million. 

Presently under way, but soon to be completed is the Terrestrial Flight Telephone 
Service (nei S) project. The goal of this three-year, ECU 41.5 million project is to 
research and demonstrate a terrestrial flight telephone service for airborne public 
correspondence (APC). 



International Communications R&D (Final Report) 	 32 

Another EUREICA project currently under development is PROMETHEUS (Program 
for a European Traffic System with Highest Efficiency and Unprecedented Safety). 
PROMETHEUS originated in October 1986, with a view to contribute to the 
development of concepts and solutions which would lead to a road traffic system‘vith 
greater efficiency and less detriment to the environment, combined with a degree of 
unprecedented safety. 

This seven-year, ECU 765 million research program is headed by 18 European car 
manufacturers. Participants include representatives from the electronics industry and its 
suppliers, universities and research institutes, traffic engineers and authorities. Their 
common objectives are to: 

• improve the competitiveness of European industry; 
• improve highveay transportation in all its aspects; and 
O stimulate Europe.an basic and applied research and technology in general. 

The strategy for achieving these objectives include: 

1- 

electronics industries, the state and scientific community; and 

pan-European co-operation in research, system development and solution 
implementation. 

A co-operation agreement has already been signed by the automotive companies. 
Associate contracts are currently under negotiation between automotive companies and 
electronics and supplier companies. 

PROMETHEUS combines applied research conducted by industry and basic research 
conducted by over 40 university and government research institutions. There are seven 
sub-programs, three being carried out by the motor industry and four by the research 
community. 

The industry sub-programs cover: 

the development of driver-assisting electronic systems; 
• the development of systems for vehicle-to-vehicle communication; and 

the development of communication and information systems between 
• roadside and on-board equipment. 
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The basic research sub-programs cover: 

basic research into software and artificial intelligence methods; 
0 	basic research into microelectronics for vehicles and the highway; 

system research into protocols and standards for mobile communications; 
and 
system and basic research into scenarios for road transportation of the 
future. 

It is expected that the research results will benefit all Europeans. Developments will 
initially be used by numerous sectors, in particular the automobile and electronics 
industries, and automobile subcontractors. The European motorcar industry will then be 
able to increase its competitiveness vis-a-vis the U.S.A. and Japan. 

23 Germany 

2.3.1 Overview 

The role of the Government in Germany is to put in place the framework 
conditions within which the public can best take advantage of IT. This mens the 
creation of an environment which favours the increase of the use of IT in the economy. 
The framework conditions include international co-operation, tax incentives, promotion 
of technology transfer, and further improvement of IT education. The recent 
deregulation of telecommunications services is also one of the factors which constitute 
the fundamental framework conditions which favour further development of competition 
in telecommunica tions; thus the use of IT-based systems via telecommunications 
infrastructure development. 

Govermnent intervention in initiating R&D, product-development and IT use in the 
private sector is minimal. It is generally accepted that IT R&D is carried out mainly by 
the private sector in Germany. While statistical information on the rr sector per se is 
not available, it is well known that in Germany, the share of business R&D expenditures 
is the second highest after Japan among the major economies of the OECD member 
countries. 

The IT manufacturing sector, such as computer and telecommunications equipment, is 
one of the main industrial sectors with strategic importance in Germany. The country 
has one large domestic manufacturer, Siemens, which has been leading R&D activities in 
the whole country in a way which eventually took over part of the role of the 
Government in guiding the direction of the German IT-manufacturing sector. As long as 
the IT manufacturers are successful, there is little need for the Govemment to intervene 
in their activities. 



International Communications .RID (Final Report) 	 34 

In the telecommunications sector, the Deutsche Bundespost (DBP) had restricted its role 
in computer communications to the sole provider of the network facility, i.e. the 
integrated text and data network (IDN). It has a leading role as a provider ,  of 
infrastructure for telecommunications and basic public service. Shared use and resale of 
the private circuit was limited. This indicates that economic conce rns, or the 
encouragement of the strategic use of telecommunications in economic activities, 
especially private corporate networks which involve computer communications systems, 
was not necessarily one of the priorities of the DBP. Now that competition is allowed in 
Germany (except for terrestrial telephone services), with the DBP Telekom as one of the 
competitors, the market environment will change. Allowance of shared use of leased 
circuits will also open up vast opportunities to exploit corporate networks (both intra-
and inter-firm networks) to reinforce their competitive advantages.  it is, however, too 
premature to foresee the results of the restructuring of the DBP and the 
telecomrnunications market structure. 

The level of Goverrunent intervention in promotion of IT-applications is low in 
Germany. Decisions on the use of IT-applications are left to individual entrepreneurs. 

The same can be said of the promotion.  of IT-based networks. In fact, the development 
of IT-based networks is not the central concern in policies for IT, although the 
Govenament recognizes that the use of such networks is increasing its strategic nature by 
integration in corporate strategies, notably in the U.S.A. and in Japan. 

In summary, the Government prefers to take advantage of the mechanism of the free 
market as a stimulus to increase the strategic use of IT-based systems and equipment in 
the economy. The role of the Govenament is to ensure the basic conditions to develop 
the use of IT. 

IT development is taking place within an S&T context in which the three main trends in 
German government policies are: 

the increased importance of basic research with support shifting to the 
biological sciences and away from the physical sciences; 

a laigher priority being given to strategic technologies including IT; and 

major channelling to social priorities (e.g., health, environment). 
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These directions are being taken within an S&T expenditure envelope of DMu  90 
billion of which DM 70 billion goes towards R&D (2.8 per cent of GDP). Industry 
accounts for 64 per cent of R&D expenditures and 71 per cent of all  R&D. The 
Ministry for Research and Tedmology (BMFT) is the key  institution  setting S&T policies 
and programs. Increasing importance is being given to participation in international 
programs  

Canada has had a bilateral S&T agreement with Germany since 1971. This bilateral 
agreement is considered to be the most effective among the agreements with European 
countries. DOC represents Canada's information/communications interests within the 
context of this agreement. In the IT sector the areas of collaboration in the past have 
been in computer/communications, artificial intelligence, software engineering and the 
social/economic/legal impact of IT.13  Currently, the areas of interest include, in 
addition, satellite communications, multimedia, OSI/ODP/LAN networks, high 
performance computing, natural language knowledge-based systems and man-machine 
dialogue. 

2.3.2 Siemens 

Siemens, Germany's leading elec tronics firm, is active in most IT and electronic 
equipment markets, in particular: semiconductors; commercial and industrial electronics; 
computer communications; and telecommunications. In 1990, the company earned 
revenues of DM 63.2 billion, of Which DM 34.8 billion were international sales.14  
Siemens expects international sales to continually increase as it aggressively expands its 
activities into new world markets. 

With approximately 43,000 employed in the company's R&D activities and a budget of 
almost DM 7 billion, Siemens has one of the largest financial commitments to R&D of 
any leading IT corporation. In addition to the significant monetary contribution to 
R&D, Siemens' maintains R&D projects with other companies including Toshiba, Fujitsu 
and IBM. 

In an attempt to improve the profitability of its R&D expenditures, Siemens has become 
more selective in the commitment of its R&D efforts and funds. The company divides 
its R&D efforts between its product-oriented groups (90 per cent of R&D resources) and 
its corporate divisions (10 per cent). Long-term R&D plans are coordinated by a central 

12 One DM is approximately  $0.76 (Canadian). 

13 Canadian German Co-operation in Science and Technology; 20 years (1971-1991). 

14• "Siemens AG", Datapro Reports on International Telecommunications, May 1991, p. 101-108. 

35 



International Communications R&D (Final Report) 	 L 	36 

body while short to medium term plans are the responsibility of individual divisions. The 
advantage of this structure, according to Siemens, is that each industry specific division 
or group has a much shorter response time to market and technological developments. 

R&D activities in the communications areas have resulted in several technological 
developments, which the company is now promoting. These include: 

O A switching computer for LAN oriented connections. The processing 
speeds (up to 300 million instructions per second) accommodate broadband 
ISDN operating over the public services network. 

o The new Fibre Distributed Data Interface (FDDI) standard for 
applications in computer networks with high data rates. 

O Stuface acoustic wave components for use in satellite television, radio 
relays and in handling frequencies up to 2.6 GHz for future optical 
telecommunications systems. 

• Flexible network management system developments. 

. 	New international SONET standards. 

In conjunction with Toshiba, Siemens developed a 1M bit computer memory chip in an 
effort to narrow the gap between itself and its competitors in semiconductors. 

2.4 France 

2.4.1 Overview 

France has bet up an almost wholly indigenous telecommunications industry. 
Government contracts have played a key role in structuring the telecom industry in 
France. The formation of the CNET (1944) proved to be a decisive factor in this 
process since it was used by the Ministry of FIT  to publish the technical standards that 
provided some of the impetus needed to lever" French industry into the equipment 
supply sector. 

One notable feature was the way in which several technologies were maintained in place 
at one and the same time. By operating within such an orgari7ational structure, and 
particularly by posting for digital technologies at a very early stage in the 1970s, the 
DGT successfully identified emerging market trends and thereby succeeded in raising 
itself into its cun-ent central position. 
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I. 

I 

The public authorities, and particularly the administration of the PTT working throug,h 
the DGT and the CNET, have successfully pursued a three-fold objective: 

O development of indigenous industries and technologies; 

concentration of enterprises and then, by means of a policy of alliance, 
their multinationalization; and 

O digitalization of the network. 

The development of an indigenous French industry was an extremely long-term project 
that has only reached completion in the last few years. In the early 1970s, although the 
DGT and CNET had succeeded in introducing some French technologies, the vast 
majority were still provided by ITT (47 per cent of the market) and Ericsson (19 per 
cent). The 1976 consultations led to the first major upset with the formation of two 
industrial groups financed with French capital Thomson-CSF and CIT-Alcatel who 
together bought up LMT (11T) and SFT (Ericsson). Only CGCT (with a 17 per cent 
share of the market) is still in the hands of ITT. This process was completed during the 
1980s.  CGC  T was nationalized and reprivatized, while a new group, Alcatel-Thomson, 
was formed. 

Multinationalization developed during the 1980s in the wake of the 1982 nationalizations 
and 1986 privatizations. The choice of partners was deliberately restricted to Europe, 
with the formation of two groups with majority stakes held by French shareholder, 
Alcatel.NV through the purchase .of ITT's European subsidiaries; MET through joint 
buy-out of CGCT by Matra and Ericsson (when the company was returned to the private 
sector). 

Digitalization is probably one of the most original aspects of the development of 
telecommunications in France. As early as the late 1970s, and well before all other 
national operators, DGT opted for digital technology and, amazingly enoug,la, proceeded 
to go ahead with digitalization, despite the fact that France's underinvestment in 
equipment which had started to be remedied in the 1970s meant that it still had much 
ground to make up. Thus, the decision taken by France at an extremely early stage in 
the development of its industry to invest in digital equipment, at a time when France was 
still relatively underdeveloped produced results at the end of this period that are 
essential to our understanding of the implications of the current situation. France now 
has the most digitized network in the world. 

The DGT, which sponsored this modernization, quicldy sought to capitalize on the 
situation. Pursuing a policy of expansion through the creation of subsidiaries, the DGT, 
more swiftly and audaciously than its domestic counterparts, introduced new services, 
some of which (Transpac and Télétel) have the highest user ratios in the world. 
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These thrusts are supported by a national science and technology policy framework that 
places a priority on industrial technology development. More than 80 per cent of 

. France's research personnel and budget (i.e. F15  150 billion - 2.4 per cent of GDP) is 
tied up in four areas: aerospace, telecommunications, nuclear energy and defence. 
Recent budgetary allocations have increased government support of industrial R&D in: 

• European Community programs (JESSI, HDTV); 
O EUREKA; 

agriculture and food, TGV third generation, cleaner automobiles; 
• innovation assistance to small and medium sized enterprises; 
• European space programs (Ariane V, Hermès, Columbus, SPOT); an 
o Aeronautic programs (Airbus, A330 and A340). 

France has a bilateral Science and Technology Co-operation Agreement with Canada. 
Some 30 scientists from each country have the opportunity to work in the laboratories of - 
the other country each year. However, the communications/information area is not very 
active aside from some informal contacts. 

Canada's areas of interest in collaboration with France are in biotechnology 
(food/medical), aerospace, oceans and telecommunications. Regarding the latter DOC, 
for example, had a Memorandum of Understanding with CNET regarding R&D in the 
area of microwave hybrid integrated circuits. At the subnational level, Ontario has an 
agreement with the Rhône-Alpes Region which covers IT and is the umbrella for the 
Telepresent Project which is led by the Telecommunications Research Institute of 
Ontario (TRIO). 

2.4.2 Alcatel 

According to a recent company profile, Alcatel claims to be one of the world's 
largest communications systeras and equipment supplier, holding a 17 per cent share of 
the global switching market and a 23 per cent share of the global market for line 
transmission systems. 16  In 1991, the company realized record sales figures of ECU 15.7 
billion, representing a 17 per cent increase over the previous year total. 

In 1991, Alcatel spent approximately ECU 1.9 billion, or almost 12 per cent of total 
sales, on research, development and engineering. The company is heavily committed to 
R&D and has a Research Group, consisting of 12 research centres and employing some 

15 One F is approdmately $0.23 (Canadian). 

16 'Alcatel NV", Datapro Report on International Telecommunications, September  1992  p.101-108. 
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1,300 researchers, located in seven countries within Europe. Research is conducted to 
support all of the company's core businesses. Nonetheless, there are a number of areas 
on which Alcatel is focusing its attentions. For example, Alcatel's advanced digital 
switches and SDH/SONET technology. 

Alcatel is very strong in the development of SDH/SONET technologies. In fact, it was 
one of the first to supply SDH/SONET equipment to the U.S. As such, the company is 
keen to establish a leading position in the U.S. market, where the technology is the most 
advanced. 

Alcatel's R&D efforts also extend into the following complementary areas: 

0 	broadband network technology and ATM technologies; 

optoelectronic, ASIC and VLSI components for optical switching and 
transmission; and 

new software methods and tools. 

In addition, Alcatel is investing heavily in digital cellular networks and particularly in 
systems based on the GSM standard. 

Alcatel's Research Group is active in the European RACE, ESPRIT and EUREICA 
projects. The company also works closely with the European Telecommunications 
Standards Institute (ETSI). 

2.5 United Kingdom 

23.1 Overview 

To a greater extent than any other European country, the U.K. has sought to 
fashion a market-driven regulatory regime that allows business users to take full 
advantage of the opportunities afforded by the new telecommunications. Liberalization 
has been the midwife to more dynamic market and industry structures, both of which 
acted as major constraints on the corporate use of telecommunications in the public 
monopoly era. Compared to that period, there can be little or no doubt that business 
users are today more able to use telecommunications to greater competitive effect 

These firms are becoming more and more internationalized, such that the significance of 
the national regulatory regime is not what it was in the past. For example, Ford 
operates on a pan-European canvas and therefore its new networking strategy is 
constrained by the multiplicity of regulatory regimes on the continent. Courtaulds and 
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Barclays are similarly becoming more concerned about the need for greater regulatory 
uniformity at the transnational European level. To the extent that major regulatory 
differences survive the European Coramission's drive to achieve a unified internal 
market in 1992, these firms will locate their information-intensive activities in countries 
which offer the most permissive regimes. 

This liberalization of the telecommunications environment is also attracting foreign 
investment, especially Japanese investment The U.K. is seen as a prime entry point to 
the EC. For example, Sony has set up its Broadcast and Communications Development 
Centre at Basingstoke while Fujitsu's Stocldey Park Centre works on new 
communications and computer systems. 

This openness is leading the U.K. to participate in more EC programs. In recent years 
cutbacks in research funds and new restrictions on the availability of funds have 
encouraged a shift to participation in EC programs 

2.5.2 Major Research Activities 

Domestic research activities (Le. expenditures are 2.2 per cent of GDP) that 
encourage industrial development include the following: 

1. LINK: Cost-sharing of joint precompetitive research involving companies in 
collaboration with Higher Education Institutions and Research Councils. 
LINK programs under way include Molecular Electronics (5 year program, 
total value £1720  million), Advances Semiconductor MateriaLs (5 years, £ 
24 million), Industrial Measurement Systems (5 years, £ 22 million), 
Eulcaryotic Genetic Engineering (4 years, £ 4.6 million), Protein 
Engineering (5 years, £ 10 million), Nanotechnology (4 years, £ 15 million), 
Optoelectronics (3 years, £ 30 million) and Catalysts (5 years, £ 5 million). 
About 20 programs have been launched with an expected 500 industries 
participating and government contributions next year at £ 76 million. 

2. EUREKA and EC Programs- EUREICA (launched in 1985) encourages 
industrially-led projects with European Community and other European 
partners with the U.K. participants receiving varying proportions of 
financial support from the U.K. Department of Trade and Industry (DTI). 
U.K. companies are also encouraged to obtain support from the EC 
programs, and are participating in many, e.g. BRITE, EURAM, RACE, 
ESPRIT. The U.K. contributes to the EC Framework Program. 

17 One f is approximately 5L85 (Canadian). 
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3. 	Advanced Technology Program (ATP): Collaborative research among 
companies supported by the DTI to promote long terrn research and 
industrial application. For instance, the Information Engineering programs 
have replaced the well-lmown Alvey program. ATP aLso supports 
Advanced Robotics, Wealth from the Oceans, High Temperature 
Superconductivity, etc. 

4. 	Interdisciplinary Research Centres: University-based Centres of Excellence 
in fields such as Superconductivity (Cambridge), Molecular Sciences 
(Oxford), Optics and Lasers (Southampton/Univ College), Surface Science 
(Liverpool), Process Simulation and Control  (Impérial), Engineering 
Design (Glasgow), and Population Biology (Imperial). University Research 
CounciLs fund the Centres at a cost of £ 15-20 million annually. 

5. SMART (Small Firms Merit Award for Technology): D'TI assistance for 
small high-tech firms to improve strategies and management. This 
program is a "set-aside" program on government procurements. 

6. CLUBS: Groups of companies jointly funding projects in particular areas of 
common interest (e.g. biotransformation) with contributions from DTI. 

7. 	The Teaching Company Scheme: Assist,s manufacturing companies to form 
partnerships with higher education institutions including specialist support 
or placing science or engineering students in the company as well as 
preferred access to universities, polytechnics or the Scottish central 
institutions. This popular and successful scheme  bas  proven to be an 
excellent mechanism for diffusing technological innovations. 

The U.K. has a long history of S&T co-operation with Canada, fostered by an 
information network of British researchers who emigrated to Canada in the post World 
War  II. This network has sincé evolved into a mosaic of linkages throug,h the presence 
of Canadian firms, such as Northern Telecom and Cognos, in the U.K. Formally, 
Canada and the U.K. have a large number of bilateral projects under an Exchange of 
Letters. 

Canada and the U.K. participate in multilateral S&T co-operation, through agencies such 
as the Commonwealth Science Council, the European Space Agency, and the 
International Energy Agency. 
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2.6 	Sweden 

2.6.1 Overview 

In contrast with the three previously mentioned countries, Sweden is a small 
highly developed country which spends about 3 percent of its GDP on research and 
development (R&D), 70 percent of which is performed by industry. Industrial R&D is 
dominated by ten or so large multinational firms including Ericsson. 

Swedish telecommunications is dominated by the Swedish PTT, Televerket, a monopoly. 
Televerket has a close relationship with its major supplier, Ericsson. 

2.6.2 Ericsson 

Ericsson is one of Sweden's largest companies, with over 100 years of experience 
in communications. It develops, manufactures and sells a range of telephone, telex, and 
data switching systems for public and private networks. Since Sweden offers a relatively 
small home market, the company exports a large portion of its products. In 1990, 
Ericsson reported net sales of SEK 46 billion, of which 88 per cent were international 
sales. 18  

Ericsson's main R&D strategy is to find partners to share R&D costs for specific 
projects. Two major joint ventures include Ellemtel, a 50:50 joint venture with 
Televerket, and RACE. 

Nevertheless, in 1990, Ericsson spent SEK 4.9 billion, or aLraost 11 per cent of net sales, 
on R&D activities. The company employs approximately 9,000 people, loCated in 40 
R&D locations around the world and has research centres dedicated to the following: 

o fibre optic research, including fibre interconnects; 
• high-speed electronics, including micro interconnects; 

computer sciences; and 
O radio technology. 

The company also operates several applications laboratories, including: 

a telecom applications lab for modelling network architecture; 0 
a fibre-to-home lab; 0 
an intelligent networks lab; and 
a Computer Aided Design (CAD) lab. 

Products still under development involve: digital cellular systems, in particular for GSM; 
large DXCs for the German public network; IN gateways for the AXE switch; and 
SDH/SONET compatible transmission products. 

18 .LM Ericsson AB.  Datanro Renort on International Telecommunications, January 1992, p. 102-105. 
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3.0 RESEARCH AND DEVELOPMENT ACTIVITIES IN JAPAN 

Japan's telecommunications policy and associated regulations are not perceived as 
an obstacle for business activities. Rather, users' fees, for example, have been regarded 
as an inevitable tax imposed for making use of public telecommunications systems. 

Businesses and consumers' campaign for the liberalization of telecommunications 
regulations in Japan began in the late 1960's, especially in free use of leased circuits and 
permission of value added networks. The 1985 reform of telecommunications 
regulations resulted from a tacit market pull based on strong demands from 
telecommunications users, as well as from a supply push or a politically-driven stance. 

This politically driven approach is reflected in the setting of related R&D directions 
which is done by government agencies, p rincipally the Ministry of Posts and 
Telecommunications (MPT) and the Ministry of International Trade and Industry 
(MM). Both Ministries support activities that flow from 21st century visions of the 
telecommunications and information technologies environment. 

In May 1992, MPT issued R&D guidelines for telecommunications technology that 
flowed from these visions19, having completely revised its 1986 "Research and 
Development Guidelines for Telecommunications". The guidelines were as follows: 

O continue a long term approach to R&D; 
O promote  basic research  with greater enthusiasm than in past; 

promote R&D in telecommunications technolog; and 
O take into account social trends and user needs. 

A primary objective of the guidelines was to carry out "leading research", from basic to 
application (i.e. basic research with a practical target). It also recommended that 
research and development in telecommunications must be done  band in hand with 
standards development. 

Under the R&D guidelines, telecommunications services were specified to include 
functions that would: 

1. meet user needs; 
2. be easy and intelligent to use; 
3. be transparent; 
4. be ubiquitous; and 

19 Mums—  try of Posts and Telecommunications; Research and Development Guidelines for Information 
and Communications Technology: May 1992. 



International Communications R&D (Final Report) 	 « 	44 

5. 	ensure safety and reliability. Systems functions were to be: personal, 
private, intelligent, visual, multimedia, global networldng, high-speed, open, 
and reliable. 

3.1 	Centres for Government Research 

The following sections describe the main Japanese government research centres. 

3.1.1 Japan Key Technology Centre 

Established jointly by MPT and MIT! in October 1985, this centre 
supports/finances pre-competitive risky R&D. Information technology is included in the 
field of R&D financed by this centre. 

3.1.2 Communications Research Laboratory  (CRU) 

This centre is a national institute for the study of telecommunications technology, 
radio science and radio applications in Japan. Being a key organization in MPT, its 
activities include research in telecommunications, radio science, space communications, 
space science and atmospheric science. 

Projects undertaken at CRL are high risk, long term research of a "highly public nature". 
They include "Frontier" technology. The Lab also conducts R&D for the development of 
radio frequency resource, standardization of telecommunications systems, R&D of 
protection technology in electromagnetic environment - in order to support all 
telecommunications administration. 

There is active co-operation between the Communications Research Centre (CRC) and 
CRL laboratories. 

3.1.3 Kansai Advanced Research Centre (KARC) 

KARC, the newest branch of CRL, was established in May 1989 to pursue basic 
research in telecommunications. It is a centre for MPT's Frontier Research in 
Telecommunications program. Employing 43 research staff, it covers three broad • 

 research areas: informatics, material science and laser technology, and biological 
information science. h is organized under eight research sections: 

1. 	Auditory and Visual Informatics Section: Develops efficient image and 
speech processing and transmission method.s based on the visual and 
auditory information processing of biological nervous systems and the 
human brain. 
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2. Knowledge Systems Section: Conducts research on network-human 
interface in order to ensure that future networks are human-friendly. 

3. Intelligent Processing Section: Builds functional models of human 
intelligence related to language and image understanding. 

4. Superconducting Radio Physics Section: Covers techniques of the near-
millimetre wave region - one of the last frontiers of the electro-magnetic 
spectrum. 

5. Optoelectronics Section: Researches and develops novel sorts of lights such 
as highly stabilized laser, and squeezed light with lower noise levels than 
normal lasers. 

6. Laser Physics Section: Conducts basic research in new laser technology. 

7. Biological Functron Section: Investigates the functions of biological supra- 
molecules aimed at developing a basis for future intelligent and humanistic 
information processing machine systems. 

8. Structural  Biology Section: Studies the structure and functions of 
chromosomes in living embryos. 

3.1.4 Institute for New Generation Computer Technology (ICOT) 	• 

This institute was established in 1982 following approval from MITI. The 
objectives of ICOT are to promote research and development of new generation 
computer tecluiology, perform investigative studies, and work toward the spread of new 
technology. 

The main project of ICOT is the Fifth Generation Computer System (5G) whose main 
activities are: 

research and development of new generation computer technology; 

° 	investigative studies of new generation computers and related technologies; 

O 	leadership and guidance in the field of new generation computers; 

surveys on new generation computers and spread of results of R&D; and 

promotion of international exchanges in new generation computer research 
and development. 
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This 10-year project was scheduled to be completed by the end of fiscal 1991 (March 
1992), but was extended in order to obtain some international assessment. The results 
were discussed at the Fourth International Conference on Fifth Generation Computer 
Systenis held in Tokyo in June 1992. About 1,600 researchers from Japan and other 
countries participated in the conference. Reviews of the 5G project have been mixed. 
While the Japanese have claimed success, others have been less favourable towards the 
project. Reflecting these mixed reviews, the chairperson' of the Conference, Professor 
KowaLsky of the Imperial University, summed up diplomatically at the final plenary 
session saying that ICOT had succeeded in developing the 5G computer and associated 
software, thus laying down the foundation for logical inference. Now it is time for the 
rest of the world to promote research utilizing the new tools, he added. 

The 5G project has been re-scheduled to be completed by the end of fiscal 1994 (March 
31, 1995) in order to realize 5G products' compatibility with UNIX. 

3.1.5 Support Centre for Advance Telecommunications Technology Research (SCAT) 

This centre was established as a nonprofit organization authorized by MPT in 
October 1988 for the purpose of providing total support for research and development in 
the field of advanced telecommunications technology. 

The centre supports frontier research in telecommunications, conducts investigations and 
research on advanced telecommunications technology, provides fma.ncial aid to research 
and development activities for advanced and applied telecom, supports promotion of 
regional research and development, and manages various conferences and seminars on 
technology. 

3.2 Teleconnnunications Research Programs 

Principal research programs are highlighted in the following sections. 

3.2.1 The Frontier Research in Telecommunications 

This project was initiated by IVEPT in 1988. It refers to basic, advanced and 
creative, interdisciplinary research with the ultimate aim of upgrading 
telecommunications services. The three fields of research are: 

1. 	High-Speed Telecommunications: Applications of superconductors  and  
advanced laser technology. 
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2. 	Human and Biological Informatics: Neuro-computing for auditory and 
visual information processing, realization of highly intelligent functions and 
elucidation of biological functions. 

3. 	High Performance Network: Advanced communications network 
architecture, network human interface. 

A desirable goal for the 21st century would be to meet the needs of communicating with 
anybody at any time and anywhere, to transmit and receive any information, and that it 
should be pleasant and easy for everybody to enjoy communications services. 

The project is conducted on a co-operative basis by the industrial, academic and 
governmental research institutes. Moreover, in order to promote intercha.nge with 
research organizations in other countries, an International Forum on Frontier Research 
in Telecommunications is held annually where distinguished foreign and Japanese 
researchers are invited. The theme of the most recent forum, held in Kobe in December 
1992, was "Life and Information", with focus on neuro-intelligence. 

32.2 The New Generation Telecommunications Network 

MET has started a new project aimed at replacing the ffldsting 
telecommunications network, which had been configured mainly for analogue telephone 
networks, with a new network which can fulfil future needs. The New Generation 
Telecommunications network is to be an enhanced telecommunications network for the 
21st century. B-ISDN and intelligent networks will be considered critical to its 
development. The demand for this network comes from greater customer requirements 
and more diversified and sophisticated telecommunication services. 

MPT will play a central role in promoting the construction of  this new 
telecommunications network. The private sector, which includes NTT, has been 
undertaking the R&D work on B-ISDN.  NT T and ICDD, telecommunications equipment 
manufacturers, and a wide range of users even from broadcasting companies and 
fmancial companies will be participating in the network's development. 

Some of the technology to support the net.vork includes transmission equipment, optical 
fibre cable, service control facilities, information media conversion equipment, and the 
ATM (Asynchronous Transfer Mode) switch. 

Some of the government measures to support this project include specially recognized 
depreciation, special abatement for municipal property tax, low interest government loan 
and loans without interest, and loan guarantees through the Japan Development Bank. 
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The government gives financial support to the private sector to construct facilities for 
R&D on telecommunications technology, systems and the like for the new network. 

According to a report by telecom vendors, carriers, users, etc., the projected diffusion 
rates of B-ISDN to offices and households in 2015 will be 77 per cent. 

The investment required for this B-ISDN network is estimated at Y2°  33 trillion. 

3.2.3 Association for Promotion of New Generation Network Services 

This Association wa,s established on April 1, 1992, as a non-profit organization by 
a wide-ranging group of concerned people, telecommunications enterp rises including 
manufacturers, and users. Among the 26 companies now represented in the Association 
are NTT, KDD and Northern Telecom Japan, Inc. The objective is to promote the use 
of high-speed, multimedia and intelligent-oriented new generation telecommunications 
network services. 

To support the new generation telecommunications network services, the Association 
shall conduct feasibility tests, develop a basic system, conduct research and studies, as 
well as promote diffusion and enlightenment 

Feasibility tests are planned for developing useful applications of B-ISDN which is 
supposed to be the infrastructure of the 21st century. According to its plan, Step 1 will 
start in fiscal 1994 (ATM technology is not introduced yet) and will involve 
"enlightenment" or PR type measures. 

Step 2 will be launched during fiscal 1996 (large users would have private ATM-based 
networks) and specific software expe riments will be conducted. 

Step 3 (fiscal 1998) vvill involve large scale public service experiments based on CCITT 
recommendations. 

In order to finance Step 1, two organiza.tions are being set up in the so-called "Kansai 
Cultural and Intellectual Research City" or KCIRC, which includes the cities of Osaka, 
Kyoto and Nara. 

One organization is Broadband Telecommunications Network Research and 
Development Facilities Inc. (to start in March 1993). Financed partly by KCERC local 
governments and partly by private companies, this organization will invest Y 1.6 billion 

20 One Y is approximately  $0.01 (Canadian). 



International Communications R&D (Final Report) 	 49 

in equipment and necessary infrastructure for B-ISDN experiments, such as laying down 
of optical fibre network. Buildings used by it will be leased and paid for by the second 
organization, the Broadband ISDN Application Research and Experiment Promotion 
Council (set up in December 1992). About 200 companies in the KCIRC region are 
participating in the voluntary Council which will collect membership fees as well as 
expenses for experiments. 

3.2.4 New Program on Developing a Future Academic Research Network 

A new program to develop a Japanese academic research computer network is 
scheduled to start in fiscal year 1993. It may be dubbed 'The Second Generation 
Science Information Network". 

This research netvvork will replace the core of the existing Science Information Network 
(SI-Net). SI-Net is a private packet switched network, with high-speed digital lines (64 
kbits/sec to 1.5 mbits/sec) in its trunk, connecting 180 universities' computers nationwide 
through its own protocol "N-1". N-1 protocol architecture and software was developed in 
1984 at the initiative of the Documentation Centre of the University of Tokyo, which 
became the National Centre for Science Information Systems (NACSIS) in April 1986. 
In addition to NACSIS, which is the central institute for conducting the new program, 
other core researchers will inchide the University of Tokyo and the Saitama University. 

The New Program is to use frame relay switch for some time, and to develop an ATM 
svvitch for the basic communications scheme which will allow high-speed communications 
at the gigabits level. An experinaental ATM system, now being manufactured, will 
provide the means for high-speed transmission and exchange, while an optoelectronic 
local area network, a new device to meet with the ATM interface, will malce it feasible 
for the institute to make demonstrations. 

Interfaces for high performance computers or information processing equipment, control 
procedure of communication admission and communication quality management, high 
performance protocols of several layers, and other issues relevant to the efficient use of 
ATMs, are included in the research objectives. 

The enhancement of academic applications, image processing and image retrieval, are 
essential components of the research. 

The New Program wffi start in April 1993 and end in March 1998. The total budget 
from the Ministry of Education; Science and Culture (MESC) is Y 600 million for five 
years (this excludes the communication facility for the research). 
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33 Software/Information Technology Research and Development 

This section is being included because it is apparent that the telecommunications 
R&D draws heavily on the spinoffs in software development being undertaken in other 
laboratories in Japan. 

3.3.1 Real World Computing Program (RWC) 

Sponsored by MITI, this project aims at developing new technology to enhanc e.  
the real time processing of large amounts of information. Computer processing has 
evolved from numerical processing to lmowledge-based information processing. The 
objective now is to take the process a step further, and develop new innovative 
information technology that would enhance the processing capability by making the 
recognition of similar human fimctions possible. 

The new "four dimensional computer" system will be able to "think" in a way that 
scientists believe the right side of the human brain thinks Conventional computers 
handle data in a methodical and rational manner, similar to the way t,hat the left side of 
the brain operates. As the right side of the brain can handle ambiguous data, so  top  will 
the computer systems. 

The main applications are seen to be: 

O high-speed computing for scientific analysis (i.e. algorithms and solutions 
vvill be produced without programs); 

O global environment analyses and forecasts; 

O weather analyses and forecasts; 

• intelligent robots; 

O rapid improvement in communication between human and machine (real-
time processing of diversified, ambiguous and incorrect information - such 
as image and sound - which are difficult to process by conventional 
computers); 

O integration of the recognition of sound, understanding of speech and 
automatic translation; and 

automatic classification of large amounts of raw data. 

The budget of RWC is Y 60 billion (in total over 10 years) commencing in 1992. 
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The Real World Computing is organi7ed as the Real World Computing Partnership 
(RWCP). Based on the Mining and Manufacturing Technology Research Law, RWCP 
was established on July 13, 1992, under the approval of the Minister of MITI. RWCP 
involves universities, research institutes and private firms not only from Japan, but also 
from other countries such as Germany, U.K., Canada, France, Australia, Singapore and 
Korea. In fact the German National Institute has already joined the Partnership in 
February 1993. Canada bas  been invited to join the RWCP. A cost-benefit analysis of 
Canada's partnership is planned. 

The organization aims at establishing a 21st century information technology system called 
"The  New  Information Processing System". Basic fundamental research of advanced 
telecommunications and computer system requirements of the project, will be handled by 
MITTs Electrotechnical Laboratory. Highlights of the Partnership are as follows: 

1. Participation in RWCP: Direct participation in RWC partnership is 
possible. Research facilities can be used, and information and results of 
the program can be accessed. 

2. Sub-contract: Without being a partnership member directly, research funds 
for partnership members can be used to carry out research throug,h 
subcontracts. 

3. Joint Research: Although the RWC program fund cannot be used, active 
participation in research is possible by nautual exchange of information 
with the RWCP. 

4. Joint Research with the Electrotechnical Laboratory: Although the RWC 
program fund cannot be used, active participation in research is possible by 
mutual exchange of information with ETL. 

5. Joint Research with a subcontractor: Although the RWC program fund 
cannot be u.sed, active participation in research is possible by mutual 
exchange of information with a subcontractor. 

33.2 Other Research Activities Pre-sently Being Promoted by MITI 

Among the various related R&D activities, are the following: 

° 	the promotion of open systems (OSI/EDI); 
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the promotion of pre-competitive IT R&D on an international basis (e.g. 
the Fifth Generation Computer projects; World Computing Programs; 
R&D project of manipulation of atoms and molecules; development of 
bioelectronic devices; development of superconductive materiaLs and 
devices; and development of new structures of software); 

O 	enhancement of information processing functions in cities and less 
developed regions: (e.g. "New Media Community" programs for 
informatization of less developed regions; "Advanced Information City" 
programs for the high informatization of cities; "'High Vision HDTV 
Community"-programs to build information networks and reactive local 
economy and culture; and programs for enhancement of software 
productivity in less developed regions); 

0 	promotion of video information systems, research of multimedia networks, 
and research of computer systems for processing high-definition video data; 
and 

development of information systems for personal use, especially for senior 
citizens (e.g. "Mellow Society Project" - development of human-machine 
interfaces for senior citizens or filing systems of personal health data; 
"Friend 21 Project" - development of technologies for user friendly 
information systems). 

3.4 	National Projects 

National projects appear to relate to the four communications subsectors covered 
by the study. 

In the area of wireless personal communications, MYT is involved in various next-
generation telecommunications technology-related projècts. The Ministry hopes to 
introduce a R&D project aimed at developing miniaturized satellite technology that will 
facilitate land-based mobile communications between portable terminais. The project is 
aaaticipated to begin in April 1993 with the launch of its first small  size satellite sometime 
in 1998. A request for research funding was included in the Ministry's fiscal 1993 budget 
request. 

In preparation for this next-generation satellite project, MPT and the Science and 
Technology Agency (STA) have agreed to carry out a joint satellite communications 
R&D project, aLso commencing in 1993. The objective of the project is to study concepts 
for next-generation communications and broadcast engineering test satellites. The 
satellite will carry a 10 metre diameter antenna and high-powered transponders and will 
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be used to conduct R&D in the area of mobile digital  audio broadcasting and mobile 
communications services. 

MPT and STA have aLso agreed to carry out joint R&D in the area:of inter-satellite 
optical communications, starting in fiscal 1993. 

MPT and the Ministry of Finance are expected to provide research funds for developing 
next generation telecommunications equipment which could be used in MPT's other 
next-generation telecommunications technolog:y-related projects. The Advanced Telecom 
Research Institute (ATR International) is expected to take a lead role in organizhag this 
joint venture involving major Japanese firms such as Sharp Corp.,  NT T and others. 
Those who pay license fees are permitted to use the results of their R&D, however, 
investors in the Labs are not entitled to such privileges. 

Established in 1986 to pursue collaborative development of future telecom systems, 
ATR International serves as an umbrella organization for four other R&D corporations, 
with an annual Y 7.5 billion research budget. By the end of 1991, the Institute staffed 
approximately 190 researchers, with some five per cent permanent to the facilities and 75 
per cent coming from roughly 50 participating organizations on a rotating basis. The 
remainder were invited researchers from abroad as well as from Japan, with an average 
stay of 20 months. ATR Labs are engaged mainly in basic research and study, and not 
in producing specifications. 

In November 1992, MPT disclosed the outline of a joint Asia/Pacific satellite 
communications experiment project. The PARTNERS project would use 12 metre 
diameter ETS-V engineering testing satellite earth stations to conduct experiments with 
radio transmissions and remote medical treatment via a communications satellite 
between Japan and countries in Asia and the Pacific. Fourteen stations would be set up 
in Japan. The Ministry, the National Space Development Agency of Japan (NASDA) 
and Tokai University would install four, two and 12 stations, respectively, overseas. The 
project has budgets for Y 120 million for fiscal 1992 and Y 150 million for fiscal 1993. 

Both MPT and mrn are involved in electronic information/transaction services related 
projects, in particular, Automobile Information and Communications Systeins. About 
200,000 Japanese cars are already equipped with navigation systems, however they are 
expensive and not very useful because they lack real-time input such as road conditions. 
This next step is being undertaken. 

In 1990, under MITI, a study committee for future transportation was formed to 
investigate the feasibility of a large scale research project named the Super Smart 
Vehicle System (SSVS) and to draw up a plan for it. SSVS is a an information system, 
for drivers 20 to 30 years from now, that assists in their driving tasks and perhaps 
eventually talces over some or all of their driving tasks. The ultimate purpose of the 
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system is compatibility of both safety and efficiency while taking aging and pollution into 
account. SSVS integrates both driver information systems (i.e. navigation systems) and 
vehicle control systems (i.e. collision warning systems, automatic driving systems) and the 
background is based on info-mobility. 

Some of the things being considered for SSVS are automated lateral control to within 2 
cm spacing between vehicles in adjacent lanes (accomplishing 3 lanes in the space of 2), 
an in-vehicle display of a plan view of the vehicle and its surroundings (including other 
trafEC), active roadside lighting, and in-vehicle speed limit and other signing. The 
proposed budget for the system could be over $200 million. 

Also in 1990, MPT, MC (Ministry of Construction) and NPA (National Police Agency), 
reached a consensus to promote a related system called the Vehicle Information and 
Commimication System (VICS). VICS attempts to resolve the competition between 
MC's Road/Automobile Communication System (RACS) and NPA's Advanced Mobile 
Traffic Information and Communication System (AMTICS) and to derme a common 
system that would use the best features of both. A digital micro-cellular radio system 
has been proposed to provide two-way road-vehicle communications and location 
information. In-vehicle route guidance may also be provided. 

Although VICS may have a long-term future as part of an integrated driver information 
system for Japan, it will take some years to implement In the meantime, a common 
RACS-AMTICS system using roadside beacons, which transmit location to the vehicle to 
zero-out cumulative navigation errors, and the broadcast of information to drivers via 
their FM car radios is the likely direction for further development 

MPT also appears to be heavily committed to research and development in the area of 
enhanced media services. Throughout 1992, the Ministry introduced various projects that 
flowed from its guidelines for telecommunications research and developments, as 
discussed earlier. 

In April 1992, the Ministry announced that it would sponsor a five-year project aimed at 
developing three-dimensional télevision  transmission. The annual level of funding for 
the project, which began in April 1992, had been set at Y 169 million. The project pools 
researchers from the private sector, universities and government agencies, with the 
objective to develop technology that would replicate the original object when viewed 
from any angle. 

This 3-D technology is already well advanced and has many possible areas of application. 
In fact, the government predicts that a ll  TV technology will move over to 3-D in the next 
century. Initially, however, research is concentrating on the medical sector, especially 
surgical medicine. 
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In October 1992, IvEPT revealed that it would support the development of 
communications satellite-based digital video transmission systems. Shortly • after, the 
Ministry set up a council, which consisted of representatives from the communications 
and broadcast industries and related equipment manufacturers, to conduct field tests on 
transmission systems. Plans called for tests to be conducted with private communications 
satellites within three years and the promotion of technical exchanges. 

At the same time, the Ministry set up a group to study the transmission of cable TV via 
optic fibre. The group would survey demand, operate a prototype system and evaluate 
system technologies. By the end of fiscal year 1994, the group aims to establish a 
standard system for multichaimel optic fibre CATV  capable of handling hig,h-definition 
programming 

Japan's former telecom monopoly is also conducting research and development in 
enhanced media services. In October 1992 NTT opened a multimedia centre to serve as 
a development site for multimedia software and aLso to support audio-visual features for 
computers and telecommunications. So far, NTT has spent Y 3 billion for the high-tech 
building in Tokyo and will spend an additional Y 4 billion for facilities such as a studio, 
editing suites, worlcstations and personal computers. The centre is currently focusing on 
business customers. 

NY!'  wants to develop multimedia telecommunications technology via its ISDN. Digital 
communications has just started in Japan, and there is a great deal of potential in this 
field. In order to cash in on the expected vvidespread demand, NT].'  will rent its studio 
and facilities to third parties. 

Japanese public broadcaster NHK is also hoping to conduct research and development in 
enhanced media services. In July 1992, NHK soug,ht $70 million of funding from the 
Japanese government to support the development of an all-digital Ultra High Definition 
Television (UDTV) that would have 3,000 scanning lines. A formal funding request was 
subrnitted to Japan's Key Technology Centre. 

The Telecommunications Technology Council of MPT has reported to the Minister the 
study results of digital video technologies toward 21st century, including 2,000 scanning 
lines UDTV. To follow it further, MPT is going to set up a Committee for the 
Promotion of Advanced Information and Video Technologies Development, which will 
consist of approximately 100 organizations. 
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3.5 	Related Regional Projects 

In line with Japan's regionalization policy, a number of telecommunications 
related projects have been set across the country. Most are in the area of enhanced 
media services. However, two projects relate to wireless personal communications and 
electronic information and transaction services respectively. 

The City of Yokosuka, about 60 km southwest of Tokyo, will start developing a 50- 
hectare Yokosuka Research Park during fiscal 1993. Companies like those involved in 
mobile and video communications, software houses and teleworking service providers, 
vvill be encouraged to locate in the Park, which is expected to be completed toward the 
beginning of the 21st century. 

The Park's core facility, Y'RP Research Centre, will be located next to NTrs Yokosuka 
R&D Labs. It will promote R&D in information and communications fields, exchange 
and training of researchers. 

Japan Development Bank, NTT and several other companies participated in a founders' 
meeting held in January 1993. Initially capitalized at Y 1.3 billion, it vvill later be raised 
to Y 5 billion during fiscal 1994. Kanazawa Prefecture, Yokosuka City and Japan 
Development Bank will provide 42 per cent of the investment with private companies 
putting up the remaining 58 per cent. 

In March 1995, Yonezawa City was designated as one of the Tele-topia regions by MPT. 
In line with this policy, New Media Yonezawa Co., Ltd. was eitablished in June 1986. 
The company constructed a cable TV system to satisfy a variety of needs of local 
residents and to drastically enhance their quality of life by providing comprehensive 
information on a real time basis. The company is also experimenting with new services 
and technologies for using the CATV netvvork in a variety of ways, based on investments 
and assistance from the Japan Key Technology Centre. 

Related to enhanced media services, a study group, consisting of representatives from a 
number of LCD and electronic equipment makers and universities, was established in 
1991 within the Institute of Electronics, Information and Communications Engineers 
(IEICE). The group, located in Yokohama, aims to develop an LOD-based animation 
holographic 3-D television for telecommunications applications within 10 years. The 
participants include representatives from Citizen Watch Co., Ltd., Seiko Epson Corp, 
Sharp Corp., Matsushita Electric Industrial 'Co., Ltd., NTT, NHIC, NEC, Hamamatsu 
Photonics KIC, Shonan Institute of Technology and Nihon University. Animation 
holography requires information transmission at least 100 times that needed for current 
TV, and 10 times that of liD'TV. 
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A non-profit organization named Institute for Hyper Network Society will be established 
in March 1993 in Oita Prefecture (Kyushu Island). Supervised by the Oita Prefecture, 
the Institute will be involved mainly in research in B-ISDN and multimedia applications 
as well as associated institutional issues including intellectual property rights. 

With an initial capital of Y 420 million, the Institute will be fmanced by the Oita 
Prefecture, NTT, NEC and Fujitsu; with small subsidies from MITI and MPT. Some •  
other private companies, including Apple Computers from the U.S.A., will be invited to 
participate in the Institute's work, and pay nominal membership fees. 

As the Institute's first activity, a public packet communications network called .Toyo-no-
kuni Information Network, operated by the Oita Prefecture and several local cities, will 
be interconnected with Tokyo's Keio University's science information network called 
WEDE. 

Yet another facility, to be established in Yokohama during fiscal 1993, is the Yokohama 
Video Communications Techno Station. The Station will have image evaluation and 
testing labs which will be made available to communications technology firms and 
universities. Its aim will be to support private firms' efforts in developing advanced 
video image communications technology. The initial investment, estimated at Y 2.35 
billion, is to be made by governments at various levels and by businesses. 

3.6 	Japan-U.S.A. Collaborations 

MPT and the U.S.A. Department of Commerce have agreed to co-operate in the 
area of milliwave band research and development Teams of professionals from both 
countries will deliberate on specific research themes, while research and information will 
be exchanged on a regular basis between relevant communications committees of the 
Japanese Ministry and the U.S.A. Department of Commerce. 

Until recently, the milliwave band had not been developed or used much, but its wide 
frequency spectrum could readily accommodate broadband transmissions such as super 
high-speed data transmission and image transmission. The physical characteristics of 
milliwaves would enable equipment to be compact, and there are high hopes for the 
technology in a variety of applications. 

3.7 Relationship with Canada 

Canada has had a bilateral S&T agreement with Japan since 1986. Moreover, the 
federal goverrunent has set in place the Japan S&T Fund to enhance S&T collaboration 
with that country. There is a joint Canada-Japan Committee on S&T Co-operation 
under this agreement. This cœrunittee meets bi-annually with the next meeting in 
Canada in the fall of 1993. Currently, there is interest in several areas including satellite 
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technology, opto-electronics, OSI standards, HDTV, and ultra high-speed 
communications. 

As well, DOC and MPT co-chair an annual policy consultation meeting, the first of 
which was held in 1985. 

The new Japanese regionalization policy and the promotion of regional centres of 
excellence also present emerging opportunities for Canadian researchers. 
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4.0 RESEARCH AND DEVELOPMENT ACTIVITIES IN THE U.S.A. 

statemeThe U.S nt: 	
vernmen tele mmunicati 	oli is aptured in the following .go 	' ts 	co 	ns opcy c  

111 	"Effectively competitive, unregulated communications and information 
rnarkets....are the best guarantee that the public will have the 
communications and information facilities and services they want and 

1 	need."21 

U.S. compwaies have traditionally dominated the telecommunications and information 
markets. However, the in-roads made by Japanese firms in recent years has led the U.S. 
government and U.S. firms, both individually and in partnership, to focus their attention 
more closely,  on these sectors. 

In the U.S., defence programs have been a major driver of advanced communications 
R&D. Some activities related to the Strategic Defense Initiative (SDI) have a 

111 	
communications R&D component. The Defense Advanced Research Projects Agency 
(DARPA), the prime funder of defence R&D, has been imown to also support the 
development of civilian R&D (e.g. HDTV). For example, DARPA was the early 
supporter of research into packet switching networks, which has evolved to the National 
Research and Education Network (NREN) supported by the National Science 
Foundation (NSF) and other federal government agencies. Both DARPA and NSF have 
been supporting the Corporation for National Research Initiatives (CNRI) which 
coordinates 5 gigabit level test beds. 

The National Aeronautics and Space Administration (NASA) supports work on 
communications R&D through its programs on communications satellites. 

In the U.S., however, it is typically industry which bands together, at times supported by 
government, to undertake communications-related R&D. Consortia such as 
SEMATECH in semiconductor manufacturing and MCC (the Microelectronics and 
Computer Technology  Corporation)  were established to meet the Japanese challenge in 
these sectors. Recently, projects Kaleida and First Cities have been organized as 
consortia to pursue multimedia research and applications. Another example is  IVES 
America, which is a vehicle for disbursing R&D fwads within a consortium in the 
intelligent vehicle applications of C&1T technologies. 

21 National Telecommunications and Information Administration Telecom 2000, Charting the Course 
for a New Century (Dept. of Commerce, Oct., 1988). 
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Recently (January 12, 1993), executives of some of the key computer, communications 
and informatics fums have advanced a common position on the development of a 
National Information Infrastructure (NH) which will encourage activities in the areas of 
interest to the present study (see Appendix). 

According to members of the Computer Systems Policy Project (CSPP), the U.S. is 
currently the world leader in computing and communications technologies, although it 
has not taken  stops  that will allow it to reach its greatest potential. However, says the 
CSPP, with the development of the NH, America's ability to communicate and 

• collaborate will be revolutionized by erasing geographical boundaries. 

•The CSPP believes  the High Performance Computing and Communications (HPCC) 
program is an excellent first step in providing an initial research foundation to create a 
more extensive information infrastructure that will be widely accessible to the public and 
capable of meeting a wide variety of information needs. However, it alone is not 
enough. As such, the CSPP proposes that a new national information infrastructure that 
builds on and complements the research being conducted in the HPCC program, be 
created. 

Throug,h a public and private partnership to develop and deploy a national information 
infrastructure, the CSPP is confident that the U.S. will remain internationally competitive 
and be able to solve many of its domestic challenges (i.e. declining quality of education, 
rising costs and limited availability ,  of high-quality health care, and the need for 
businesses to increase quality and productivity). Yet, before the comprehensive 
information infrastructure of the future can be realized, a consensus vision must be built, 
as well as a widespread understanding of the benefits of such an infrastructure. With 
this in place, the private and public sectors can proceed to do what is necessary, 
independently or together, to make the vision a reality. 

On February 22, 1993, the Clinton Administration issued its policy statement on a 
national information infrastructure with action programs aimed at the developmentof 
supercomputers and high speed networks (see Appendix 2). 

4.1 Government R&D Agencies 

With a combined budget of almost $1.2 trillion, federal agencies are a huge force 
in the development of technology. Some of the key organizations influencing technology 
development in the United States are: 
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Department of Commerce (DOC) 

The Department of Commerce supports the Advanced Technology Program 
(ATP), which is managed through the National Institute for Standards and 
Technology (NIST). This program is geared to handle high-risk projects that 
involve precompetitive generic technology development. Candidates must provide 
detailed research and development as well as business plans for the involved 
technologies in order to be considered for federal funding. 

The ATP promotes technologies that underlie a wide range of potential 
applications and offèr significant benefits to the economy. The program is not 
restricted to any particular fields of technology. 

Rules prohibit universities and federal laboratories from receiving ATP funds. 
However, they may collaborate with single or joint venture applicants. 

The ATP budget for 1992 was $47 million. 

Department of Defense (DOD) 

With an annual budget of nearly $300 billion (R&D budget over $39 billion in 
fiscal year 1991), DOD has a major influence on many areas of technology . 

development Much of this influence has been focused on information 
technologies, advanced industrial materials and transportation. 

. The Defense Advanced Research Projects Agency (DARPA) 

This is DOD's primary source of funds for advanced R&D. DARPA is the only 
agency in DOD whose mandate is to maintain United States' technological 
superiority without having to tie its work directly to a particular defense mission 
or project. In fiscal year 1993, DARPA is expected to allocate $45 million of its 
budget to high-speed networking R&D. 

National Aeronautics and Space Administration (NASA) 

With an annual budget of $10-12 billion, NASA is the largest non-defence funder 
and procurer of advanced technologies in the United States government With 
major programs in space science, space transportation, manned space flight, 
remote sensing and communications satellites, it funds work in virtually all  areas 
of R&D. 
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National Science Foundation (NSF) 

This is a federal agency which provides a primary source of support for basic 
research across a broad range of scientific and engineering disciplines (excluding 
health (NIH) and nuclear and high-energy physics (DOE)). 

Priorities are set, and funds are allocated, throug,h a process that involves both 
"bottom up" and "top down" decision-making. NSFs bottom up budget takes into 
account university requests, external advice from outside panels, academic reports 
provided by National Academy of Science (NAS) and American Association for 
the Advancement of Science (AAAS), and the experience of its program officers. 
From the top, administration and Congressional policy priorities on funding are 
decided in general terms. 

In its 1993 Budget, the govermnent announced that it intends to double the NSF 
budget for basic research by 1994. In 1992, the government enacted a budget of 
$2,572 million.  For 1993 the Budget proposes an increase of 18 per cent, bringing 
the NSF budget to $3,026 million. 

The present NSF priorities are: 

investment in science and engineering personnel; 
• improved infrastructure and instruments; 

economic competitiveness; 
O leverage from federal funds; and 

support for emerging technologies. 

National Institutes of Health (NIH) 

These Institutes perform or sponsor biomedical research aimed at improving the 
nation's health. NIH's budget represents nearly ten per cent of all federal R&D 
spending. Major programs include AIDS research and the Human Genome 
Project. The latter, with a budget of $200 million per year, has a major 
information technology component. 

Department of Energy (DOE) 

The DOE supports three R&D programs  national defence related to the 
department and testing of nuclear weapons; a general science program of basic 
research into high-energy physics and nuclear sciences; and an energy program 
focused on longer-term R&D in support of energy technology development. 
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Just under $7.4 billion was proposed for 1991 R&D activities. Of this, - "Atomic 
Energy Defense Activities" constitute almost one half. Approximately 20 percent 
of the total R&D budget is spent on basic research. This research is mostly 
supported through the Office of Energy Research (OER) whose budget is $2.65 
billion. It is the OER which is sponsoring the development of the 
Superconducting Super Colder. 

National Teleconununications and Information Administration (NT1A) 

NT1A believes that high-speed network research (e.g. gigabit testbeds) and 
applications development (e.g. health and education - priority areas for the U.S.) 
will be the focus of U.S. R&D efforts. In addition, the Administration emphasizes 
the need for research related to the human resources aspects of networking (e.g. 
common user interface and.training/education to use the network). 

NTIA envisions two possibilities to building America's future information 
infrastructure: 

1. Build out the Internet (i.e. migrate from the core network now in 
place to gradually encompass more and more of the required 
infrastructure). 

2. Build up the telephone network. 

The first approach would largely avoid the entrenched structure (corporate and 
regulatory) but could be financially limited. The second, building on the existing 
telephone infrastructure, would likely achieve ubiquity earlier and could draw 
upon existing financial resources. However, it would carry with it the limitations 
of existing corporate and regulatory structures. 

42 Major Govermnent Initiatives 

42.1 It_rnegic Defense Initiative  (SD!)  

It is estimated that $57.5 billion will have been spent on  SD!  by 1993 as the basis 
for an "informed technical decision" as to whether or not to go ahead to develop a 
space-based shield against ballistic missiles. However, this program, launched under the 
Reagan Administration, is increasingly being questioned in light of the disappearance of 
the Soviet threat as well as the merits of such a defence system. While R&D is 
continuing, budgetary allocations for the deployment of such a system have been cut 
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A major aspect of thi$ work is the R&D related to the communication and information 
systems needed to support such a major defence system. 

4.2.2 High-Speed Communications Networks 
• 

The High Performance Computing Act authorizes funding for research and 
development of a National Research and Education Network (NREN) for the U.S. 
research community, supporting transmission rates above 1 gbit/sec. The NREN will 
greatly strengthen the nation's research infrastructure, and will stimulate the commercial 
development of broadband networks. 

• 
The Administration's vision of the High Performance Computing and Communication 
(HPCC) Initiative is described in the "Grand Challenges" Report, a supplement to the 
President's fiscal year 1993 Budget. The report was prepared by the Committee on 
Physical, Mathematic, and Engineering Sciences of the Office of Science and Technology 
Policy's (OSTP) Federal Coordinating Council for Science, Engineering and Technology 
(FCCSET). The requested HPCC budget of $800 million  for fiscal year 1993 includes 
$122.5 million for NREN. The report assigns agency responsibility for various aspects of 
high-spaced computing to the agencies shown in Exhibit 4-1. 

NSF recently organized a Workshop to help set the research directions for the future 
development of high-speed networks.22  The research areas identified were the 
following: 

Coding and coded modulation 
Data compression 
Information theory 
Storage channels 
Modelling and system analysis 
Communications signal processing 
Radio systems and networks 
Mobile network management 
Protocol them, design, and engineering 
Network interface architectures 	• 
Dynamic network control 
InternetworIcing 
Light.vave network architectures 
Network security and survivability 
Switching systems 
Fundamental limits of networking 
Networldng of applications 

22 National Science Foundation: Research Priorities in Networking and Communications: Report of 

Workshops held April 9-11, 1992. 
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43 	Major Private Sector Initiatives 

4.3.1 SEMATECH (Semiconductor Manufacturing Technology) 

SEMATECH is a consortium of U.S. semiconductor manufacturers established to 
ensure leadership in semiconductor manufacturing technology in the face of the Japanese 
challenge. 

The overall  program mission is to provide the U.S. semiconductor industry the domestic 
capability for world leadership. Specifically, the progam goal is to enable U.S. industry 
to achieve parity with, and then overtake, Japan in semiconductor manufacturing, by 
1993. 	 • 

SEMATECH has defined quantifiable goals for the first three phases and is now defining 
future phases. 

Phase 1: 

Phase 2: 

Phase 3: 

To demonstrate manufacturing capability at the current level of,  
technology, at circuit lenswidth of .8 micron. 

To achieve manufacturing at the narrower linewidth of .5 micron. 
At phase 2, the U.S. will achieve manufacturing parity with Japan. 

Targets the unprecedented achievement of .35 micron 
manufacturing. By achieving this goal, the U.S. expects to reclaim 
worldwide semiconductor manufacturing leadership. 

Phases 4 and 5 are now being defined. Phase 4 further extends leadership to talce 
advantage of technical breakthroughs. Phases 1, 2, and 3 are expected to be 
finished by 1993. 

SEMATECH has an annual budget of $200 million with half of the funding provided by 
member companies and half by the federal government (DOD). The government 
involvement helps to offset the considerable advantage enjoyed by foreign companies 
who have benefited from assistance by their respective governments. 

In fiscal 1993, the U.S. government will reduce funding to $80 million for SEMATECH. 
After that, funding will be divided between SEMATEŒI and other organizations 
undertaking semiconductor R&D programs 

The fourteen member firms of SEMATECH represent approximately 80 per cent of the 
semiconductor manufacturing base in the U.S. and combined revenues of $157.7 billion 
in 1988. The member companies include EBM, Digital Equipment, Hewlett-Packard, 
Intel, Motorola, Texas Instruments, Rockwell International and AT&T. 



International Communications R&D (Final Report) 	 67 

4.3.2 The Microelectronics and Computer Technology Corporation (MCC) 

MCC was launched in 1982 as a permanent institution, explicitly as an American 
reaction to the Japanese Fifth Generation Computer Project announcement by ten U.S. 
companies: Control Data Corporation, DEC, Honeywell, National Semiconductor, 
Motorola, NCR, RCA, Sperry, Harris and Advanced Microdevices. IBM, AT&T and 
Texas Instruments are not part of this consortium MCC is not only a reaction to the 
Japanese initiative, it is also an effort by U.S. medium size companies to compete against 
the industry giants such as IBM. 

The stated objective of MCC is to strengthen and sustain America's competitiveness in 
information technologies through application driVen research, development and timely 
deployment of innovative technology. MCCs research programs share a common goal - 
provide the technôlogy necessary to make computers, applications and processes faster, 
more reliable and capable of performing more complex tasks at a higher level of quality 
and at a much lower cost. 

MCC conducts research in a number of areas including the following three: 

O Advanced Computer Tecimology to develop technologies that will allow the 
design of complex knowledge-based systems; 

O. 	Computer-Aided Design to provide a means to greatly reduce the time and 
improve the resulting design quality of complex microelectronics circuits 
and systems; and 

O Software Technology to develop tools and methods that will significantly 
improve the productivity,  of the software development process and the 
quality of software products. 

MCC was chartered in August 1982. Austin was selected as its headquarters in May. 

1983. Research began in early 1984, and by mid-1984 research was fully under way in all 
of MCCs research programs It currently has an annual budget of about $70 million and 
a staff of over 400 people. MCCs staff fall into two categories: direct hires from 
industry, university and government; and shareholdees representatives who are sent to 
MCC by participating companies. 

MCC develops generic technology and development tools which are transferred to its 
shareholders for use in their products and processes. 
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According to MCC, it has: 

O delivered 84 technologies to its shareholders; 
O been awarded 11 patents (50 more have been filed); and 
O transferred more than 1500 technolog reports. 

In five years shareholders have: 

O made multimillion dollar equipment decisions ba.sed on MCC results; 

O created internal manufacturing and design capabilities based on.knowledge 
obtained from MCC; and 

caught up with international competition in areas of semiconductor 
packaging/interconnection. 

43.3 IVHS America 

Over the next 20 years, a $35 billion investment is expected for Intelligent 'Vehicle 
and Highway Systems (IVHS) research, development, field testing, engineering, and 
construction. 

Future success of IVHS depends on co-ordination of efforts by government bodies, the 
academic community, and industries, particularly corporations and companies engaged in 
the design and manufacture of motor vehicle,s, those developing and producing 
electronic, communications and computer equipment, and those providing transportation 
services. 

IVHS AMERICA, the Intelligent Vehicle Highway Society of America, has been 
established to assure this co-ordination. 

IVHS AMERICA was incorporated in August 1990 and is recognized by the U.S. 
Internal Revenue Service as a non-profit educational and scientific association. It was 
incorporated in Washington, DC, and is headquartered there. 

Membership in IVHS AMERICA is open to public and private organiz' .ations and groups 
from any country in the world. Members include corporations and companies, 
associations, universities, and agencies of federal or national, state or provincial, and 
local governments whose objectives are furthered by the purposes, goals, and programs 
of IVHS AMERICA. All member organizations and groups have an equal vote in IVHS 
AM:ERICA. 
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The purposes of IVHS AMERICA are to: 

o Advise U.S. DOT Regarding IVHS Programs 

IVHS AMERICA has been chartered as a formal advisory committee to the U.S. 
Department of Transportation. In this capacity, IVHS AMERICA provides 
advice and recoramendations to the department on the DOT's IVHS program. 
IVHS AMERICA aLso assists in assuring that DOT's work is co-orclinnted with 
similar IVHS activities being conducted outside the department. 

O 	Develop IVHS Goals & Programs (.00 

IVHS AMERICA defines goals, strategic plans, and programs for the 
development and implementa.tion of IVHS in North America. These efforts could 
generate billions of dollars in investment in coming years. 

O Foster IVHS Research & Development 

IVHS AMERICA members set priorities activities. IVHS AMERICA will 
identify opportunities for combining R&D efforts and resources for government 
and business sectors and academies. 

Help Make Decisions ,on IVHS Deployment 

IVHS AMERICA members, with ready access to the latest IVHS information, 
constitute a key resource for public and private decision makers who, in the 
future, will deploy and malce use of IVHS technology. 

o Address Legal & Institutional Issues 

IVHS AlvLERICA will anticipate legal and institutional issues, and identify ways to 
reduce costly development factors before they arise. 

Coordinate International Co-operation 

IVHS AMERICA promotes coordination system approaches between nations. 

O Identify & Develop Needed Standards 

IVHS AMERICA determines what IVHS needs, and helps arrange for their 
development adoption. 

I. 

if 
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O 	Provide Information 

IVHS AMERICA will be a clearinghouse for information on national and 
international IVHS activities. 

Help Alleviate State/Local Jurisdictional Constraints 

IVHS AMERICA finds ways to facilitate co-ordination across jurisdictional 
boundaries so that problems do not stop at these borders, and should propose the 
possible available solutions. 

0 	Determine System Architectures & Roles 

IVHS AMERICA identifies appropriate in vehicle-highway system architectures 
and delineates the divisions of responsibilities between public and private sectors. 

43.4 Kaleida 

ICaleida Inc. is an Apple-D3M joint venture which aims to demonstrate the 
viability of multimedia technology on networks by linking IBM's prototype video server 
with Macintosh and PC-compatible clients. D3M's video server will be a reduced-
instruction-set-computing (RISC) system running ADC that can reportedly run 
production-level digital video compression (DVI)-encoded files across a network. 
Kaleida's first product, the XScript video scripting language, connects the video server ,  to 
PCs and Macintoshes. Apple's QuickTime architecture supports DVI compression 
algorithms, but Apple leaves DVI-QuickTime software links to third parties. 

Nat Goldhaber, ŒO of Kaleida, describes his mission as a "moral imperative" to extend 
computing beyond the reahn of business and empower individual users. Goldhaber 
believes that today's computer is likely to remain intimidating and inaccessible to much 
of the population, and as such, hopes to have ICaleida work with mass-market consumer-
electronics firms to develop low-cost devices with powerful capabilities that are easy to 
use. Kaleida will work extensively on software content. 

433 First Cities  , 

The efforts of the telephone, cable television and computer industry, to bring 
multimedia into the home, suggests that mass market, multimedia information and 
entertainment services are an immense business opportunity. Accordingly, 
representatives of the three groups have formed the First Cities project to develop a 
common architecture for delivering multimedia services over a range of communications 
networks. The consortium was organized by Microelectronics and Computer Technology 
Corp. (MCC) in answer to Japanese advances in co-operative research. 
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The First Cities consortium of a dozen companies will initially spend around $5 million 
on research into consumer demand and the kind of technology necessary for providing 
the services. If the response is favourable, the group will wire up approximately 100,000 
homes in an unidentified city. Consumers will receive a text, video and stereo sound on 
their televisions and personal computers, via phone lines, cable systems and fibre optic 
lines. Once the test is completed, First Cities will likely become an independent 
company with each partner a shareholder. 

First Cities would provide the software and technology for interactive multimedia 
services but would not own the communications system. The fimds required to set such 
a system up are not known. Schools and homes are seen as target markets, and services 
under consideration include movies-on-demand, picture phones, computerized libraries 
and video shopping or banking. 

4.3.6 Corporation for National Research Initiatives (CNRI) 

The five gigabit level testbeds which support the wide area networking of high 
performance computers received funding two years prior to the HPCC Act, through a 
program of research managed by CNRI. The Corporation is a non-profit research and 
development organization formed in 1986 by Xerox, IBM and DEC, to help focus U.S. 
strengths in information processing technology. CNRI is engaged with industry, 
government and academia in scientific research on the design of experimental 
infrastructure which can improve U.S. long-range scientific and engineering productivity. 

In 1988 CNRI received support from the U.S. government to define a high-speed 
network research program to support the proposed NREN. It issued a call for proposals 
for research and from the one hundred it received it married carriers and users together 
to create the give testbeds. CNRI had originally proposed to NSF a $25 million program 
that included  The testbeds and a co-ordinated series of research projects. However, when 
the funds were finally allocated, they received only  $158 million (from NSF and 
DARPA) and so it is a testbeds only program that is now under way. 

CNRrs role is to lead the testbed based research effort consisting of collaborators from 
universities, national laboratories, supercomputer centres and major industrial 
org8ni7ations. The project involves five testbeds which are investigating the design and 
development of high-speed networks. These are: 

° 	AURORA, which involves researchers in Bellcore, IBM, MIT and the 
University of Pennsylvania, who are collaborating with Bell Atlantic, MCI 
and NYNEX. The testbed is to link four sites in New Jersey (Bellcore), 
Hawthorne, New York (II3M), Cambridge, MA (MIT) and Philadelphia, 
PA (University of Pennsylvania). 



International Communications R&D (Final Report) 	 72 

The AURORA testbed research is investigating 

alternative network technologies, ATMN and PTM (Packet Transfer 
Mode) 

- distributed system and network service paradigms 

- 	gigabit network applications 

° 	BLANC4, which involves the Lawrence Berkeley Laboratory (LBL), the 
National Centre for Supercomputing Applications (NCSA), the University 

•  of California at Berkeley, the University of Illinois at Urbana-C'hampaign 
and the University of Wisconsin at Madison. IT and telecommunications 
companies involved are Ameritech, Astronautics, Bell Atlantic, Pacific Bell 
and AT&T. The testbed consists of two regions: the University of 
Wisconsin, NCSA and University of Illinois; the University of California 
and LBL 

BLANC is conducting research in wide area networking and is 
investigating: 

~ methods for the control of testbed components 

design for the efficient use of supercomputers on high-speed 
networks 

- several applications, including: multiple remote visuali7ntion and 
control of simulations; radio astronomy imagçing; multimedia digital 
library; medical imaging. 

CASA, which involves the Los Alamos National Laboratory (LANL), New 
Mexico; the California Institute of Technology and the Jet Propulsion 
Laboratory, Pasadena, California; San Diego Computer Centre; and the 
University of California, Los Angeles. The communications carriers taking 
part are Ma, Pacific Bell and US West. The testbed is linking all four 
sites. 

CASA is studying the use of distributed supercomputing over wide area 
high-speed networks to provide new levels of computational resources for 
leading-edge scientific problems. It will develop an interactive data 
analysis and visualization program for geological applications. 
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O NECTAR, which involves Carnegie Mellon University (CMU), the 
2Pittsburgh Supercomputing Centre (PSC), Bellcore and Bell Atlantic/Bell 
of Pennsylvania. The testbed is conn.ecting the two sites at PSC and CMU. 

The NECTAR testbed is extending several projects already started at 
CMU involving interconnecting heterogeneous computing resources via 
fibre links, large crossbar switches and dedicated network coprocessors. 
The plan is to produce a next generation of NECTAR with links at speeds 
of 1 gigabit/sec or higher. 

o VISTANET, which involves BellSouth, GTE, the University of North 
Carolina at Chapel Hill, and MCNC in conjunction with North Carolina 
State University. All sites are in North Carolina. 

Research is focusing on demonstrating the benefits of linking 
geographically dispersed research teams and their specialized resources at 
gigabit speeds. The applications focus is radiation treatment planning for 
cancer patients. 

The project started in 1990 and was intended to run for a three-year period. However, 
as a number of the carriers have only signed agreements in 1992 to provide the optical 
fibre trunk capacity, the program will need to run beyond 1993 to achieve results. The 
HPCC program is expected to provide a further source of funds when the current 
funding expires in the second quarter of 1993. 

Discussions with Mr. Stephen Wolff of NSF provided an interesting guide to CNRI's 
R&D initiatives. Mr. Wolff envisions a future environment in which every person, and 
every object that people will need to interact with at a distance, has a network address. 
In addition, he sees  immense  computing power being made available to all people 
through the network. This gives rise to the need for research in the following areas: 

O addressing (how to increase addressing by many orders of magnitude over 
that available today); 

O network flow contrOl 'at:very .high data rates; and • • 

O human interface (the highest speeds and the most computing power will be 
required for the least sophisticated users). 

Mr. Wolff's vision is that computers must migrate from being tools used by the few 
technically elite to tools used in everyday life by ordinary people. The power behind the 
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network should be of no concern; in this environment, visualization is the most important 
consideration» • 

He noted that the sensory input of a human in this environment (i.e. multimedia - voice, 
data, image and video) is approximately 1 gbit/sec. This might be a guide to the 
interface  speed. Unfortunately, the network speeds will be determined by the need for 
supercomputers to interact with each other to respond to requirements placed on them 
(mostly to interact at very high-speeds for very short periods of time) 

4.3.7 Bellcore Research Laboratory 

The Bellcore Research La.boratœy is the research arm of the seven U.S. baby 
bells. Not only does the organization perform R&D for its owner companies, but also 
for contract customers such as Bell Canada. 

Bellcore's primary function is to enhance its clients' abilities to o ffer timely, profitable 
and quality products and services in all aspects of communications and information 
access. Bellcore also provides a multiplicity of support functions in training, network 
operations, national security and emergency preparedness. 

Bellcore's annual budget of approximately $1.1 billion permits the organization to 
conduct research in a number of areas. Major areas include: 

robust networks and operations; 
O advanced voice and messaging; 
O personal, nomadic communications and information access; 
o public data networking; 
o video dial tone and beyond; 
O new information services; and 

enterprise efficiency. 

From its research endeavours, Bellcore has envisioned an interesting perspective of new 
services for the year 2000 and beyond. For example, in the area of wireless personal 
communications, Bellcore expects that advanced personal communications will take a 
significant share (estimated at more than 30 per cent) of the telecommunications market 
within the next two decades. The idea is to reach anyone, anywhere with voice, data and 
image services using a consistent personal communicator interface for computer and 
terminal connectivity. The principal aim is to provide fast service activation on any 
transport up to 300 kbits/sec, at a basic access cost lower than today's wireline. Users 
will be able to access their personal communications through different distribution 
technologies (from POTS to fibre), while residents on the move have wireless access. 
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A major research focus of Bellcore is in the areas of electronic information, transaction 
services and multimedia applications (project HOME 2002). Bellcore sees a great 
potential to increase the network revenues of its client companies by introducing network 
based entertaimnent, information and education applications. The organization is 
experimenting with a broad range of services including video-on-demand, music-on-
demand, interactive multimedia for entertainment, education, shopping, personalized 
advertising, on-line libraries, travel guides, video conferencing and video mail. Other 
applications under development include home shopping, "how-to" videos, home security, 
remote monitoring, control of appliances, networked games and so forth. An additional 
priority is to facilitate tele-work by computer based support for collaborative work at 
home. 

The ultimate challenge of the HOME 2002 project is to resolve the network implications 
for new residential services and to decide how these applications can be delivered 
efficiently. Certain applications require a considerable evolution of the network while 
others demand substantially greater bandwidth than the present telephone service can 
provide. 

Bellcore is currently working with two new technologies to bridge copper wire 
transmission to thel.videspread deployment of fibre. HDSL and ADSL technologies can 
expand the capacity of existing copper plants to transmit signais  at higher rates. 
Although ways to upgrade copper wire transmission have existed for some time, 
Bellcore's approach is less costly and completely self-adaptive (advanced transceivers, 
placed at both ends of the copper loop, automatically compensate for conditions that 
adversely affect the transmission of higher speed signals). 

Field trials are in progress and Bellcore is urging manufacturers to accelerate the 
availability of HDSL and ADSL equipment Bellcore demonstrated its HDSL technique 
in a prototype video-on-demand system which vvas developed at a cost of $5.4 million in 
a joint venture between Bellcore and Bell Northern Research. 

In addition to its HOME 2002 project, Bellcore is prototyping an expert system that 
automatically filters, sorts and prioritizes messages according to prescribed rules specified 
by the user. The system is primarily concerned with the ability of subscribers to deal 
with the inundation of electronic messages which are growing at an exponential rate. 
The resulting overflow of information leads to missed opportunities, lower productivity 
and stressful working conditions. It is expected that the system will be available by the 
spring of 1993. 

In the area of high-speed networking/computing„ Bellcore recently developed SMDS 
(Switched Multi-megabit Data Service), a high-speed connectionless service, to offer an 
interface to high-speed, wide area networks. SMDS is based on the ATM standard and 
is designed to operate with high-speed, cell based switches. Although somewhat 
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different, the technology shares several of the characteristics and is compatible with the 
emerging B-ISDN protocol. 

The key service of SMDS involves the transmission of bursty datagrams according to 
different classes of service. Early applications of the technology have largely ben used to 
bridge LANs together (Le. to extend LAN-like  performance  beyond the subscriber 
premises across a metropolitan area). 

Also in the realm of high-speed networking/computing, Bellcore is actively involved, as a 
3 

	

	partner, in the AURORA project. ALTRORA is one of the five testbeds co-ordinated by 
CNRI. The project is centred on metroPolitan area distribution to determine how 

t• 

	

	
Bellcore's owners will deliver Internet type services at gigabit rates.. Section 4.4 discusses 
AURORA and CNRI in greater detaiL 

• 

43.8 AT&T Bell Laboratories 

I . 	The major focus of research and work at AT&T Bell Laboratories is on the future 
of high-speed networking and computing. The Xunet project is an experimental 
university network started in 1986 to promote research in wide area networks. Today, it 

II 	
is used to research high-speed, wide area communications between LANs over an AT&T 
ATM backbone. Research is conducted in collaboration With the Universities of 
California (Berkeley), Illinois (Urbana-Champaign) and Wisconsin (Madison). 

Xunet has evolved to become a prototype of a nation wide ATM backbone, to which the 
participating universities and Bell Lab are each connected. The network supports 

1 	multiple traffic types and serves as a platform to develop high-speed, real-time, 
multimedia applications in the university environment A major part of the project is to 
develop control and management techniques for high-speed networks. 

Presently, the network is being expanded to link university campuses with ATM switches 8 	using a High Performance Parallel Interface (HIPPI) adapter which is a LAN that 
operates at 800 or 1600 mbits/sec. HEPPI has become a fa..scinating alternative in the 
supercomputer community as a relatively simple network for hig,h volume, high-speed 
data bursts for point-to-point transmission over short distances.  Another development 
will see Xunet operating at speeds of up to 622 mbits/sec between ATM nodes. 

I 	The Xunet experimental research is also another gigabit testbed funded by CNRI with a 
NSF and DARPA grant. 
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4.3.9 Sprint International 

In its focus session on 'The Economics of Gigabit per Second Networks" 
(September 30, 1992), Sprint discussed its strategies for the Internet going private. 
Sprint beli'eves that internetworking, intemets and the Internet are all part of an 
interrelated global phenomenon involving not only technology and its deployment, but 
also people and organizations, the discovery and sharing of knowledge, and the 
occurrence of collaboration and innovation. This phenomenon appears to be similar all 
around the world and, as such, the commercial opportunities and benefits are very 
significant 

However, by building up the electronic superhighway through the Internet, Sprint 
foresees the following research problems: 

O user interfaces (ease of use and access); 

o routing and addressing (current activities will buy tirae for a few years, 
however, within the next decade there will be a need for 1010h1  addressing 
capability); and 

multicasting services (broadcast TV, audio and multimedia conferencing). 

Should the Internet go private, Sprint could likely be a model for commercial 
involvement in high-speed networking. This comes out of Sprint's early involvement in 
data communications and is contrasted to AT&T's and MCTs larger emphasis on voice 
communications. 

4.4 	National Projects 

The U.S. R&D projects relate to the four communications subsectors covered by 
the study. The greater number of the projects are in the a.rea of high-speed networknag 
and computing. 

In the area of wireless personal conununications, the NSF recently laun.ched a joint study 
of re.search and development into satellite communications in Europe and Japan. The 
study, which aims to track the competitive position of the U.S. in the world's hig,h 
technology markets, is being conducted by the International Technology Research 
Institute (ITRI) at Loyola College, Md., and led by the Institute's chairman of computer 
science. Other members of the group include representatives from Virginia Tech, Mitre 
Corp., MIT's Lincoln Lab, George Mason University, DOC's Institute for 
Telecommunications Sciences, NASA's Lewis Research Centre and the Jet Propulsion 
Lab. 	 • 
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With regards to electronic information and transaction services, the California State 
University (CSU) system and Pacific Bell agreed to co-operate in bringing the benefits of 
the Information Age to education in California. The plan focuses on exploring how 
advances in telecommunications can be used to help fulfil the educational mission of 
schools serving grades ICindergarten to 14, as well as the CSU's 20 institutions. One of 
the first co-operative projects involves CSU's participation in the Knowledge Network 
Gateway, a service being planned by Pacific Bell to provide California schools with 
online access to NSFs Internet as well as other worldwide databases. Other goals of the 
co-operative effort include: jointly pursuing a technological solution that facilitates 
student and faculty access to N'REN via CSUnet; jointly seeking support for public 
in.terest solutions and affordable access; jointly seeking funds from government in 
general, and the NSF in particular, to facilitate provisioning of NREN connectivity to 
California schools; and actively seeking the participation of other interested parties who 
also want to help in ensure equitable access to the educational resources needed for 
Californians to be competitive. 

Regarding enhanced media services, the NSF awaxded funds for the development of an 
educational delivery platform to support multimedia instruction, in the fall of 1991. 
Georgia Tech proposed to develop a system infrastructure for a delivery platform for 
multimedia materials about computer science data structures, algorithms and 
methodologies. The platform would support co-operative work, allowing students and 
instructors to interact with the presentations and save annotations for others to view and 
hear. The software system would be portable and available to any other interested 
institutions. 

Over the next four years, the University of Pennsylvania will be using a new instructional 
delivery system, the "video wall", to develop "telemonitoring" as a long distance learning 
technique. The video wall is an experimental video conferencing terminal with two large 
screen projection televisions mounted side-by-side crea ting the illusion of one large 
screen. Educational materials developed will be made available to other academic 
institutions through Internet, and results of the educational experiments will be 
dissemin' ated through publications and presentations at educational and professional 
meetings. The project is supported by NSF and had $400,000 of funds available for fiscal 
1992. 

As mentioned earlier, there are a number of U.S. R&D projects which involve hig,h-
speed networking and computing-related R&D. In May 1992, the U.S. DOE introduced 
a $7.1 million, three-year project aimed at achieving dramatic reductions in the time and 
expense required to retrieve massive amounts of data required for high performance 
computing applications, such as global change research, high energy physics and fusion 
energy research. In this effort, Lawrence Livermore National Laboratory and six U.S. 
companies are combining forces to create a National Storage Laboratory. The project 
bas  among its goals 60-fold increases in the speed of data retrieval at one-tenth of 

78 
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current costs. The participants expect the storage lab to develop products worth $100 
million. The corporate partners are IBM Federal Systems Co., Apex Recording System 
Corp., the DISCOS Division of General Atoraics, Maximum Strategy, Network Systems 
Corp. and Zitel Corp. 

In June 1992, Sprint disclosed its participation in "Supercomputer Highway" Research. 
DARPA is providing several million dollars to five major research organintions: EROS; 
SRI International, Mento Park, California; Lawrence Berkley Laboratory (LBL); the U.S. 
DOE's national laboratory, based in Berldey, California; the University of Kansas; and 
MSCI. These institutions, along with Sprint, form the Multidimensional Applications and 
Gigabit Intemetwork Consortium (MAGIC) and have the support of more than a half-
dozen additional research institutions and several industry affiliates. The three-year 
research project involves transmitting computer data over Sprint's fibre-optic network at 
speeds much greater than has been previously possible. 

In August 1992, the Optoelectronic Technology Consortium formed by General Electric 
Co., AT&T, Honeywell Inc. and IBM Corp. announced its plans to open up the presently 
static photonics and optoelectronics markets with the development of prototype Gallium 
Arsenide integrated circuits for optical interconnections within and between computer 
and communications equipment,. The 30 month research project aims to produce a 
monolithic Gallium Arsenide device with 32 laser light sources that can transmit parallel 
data at 16 gbits/sec. A separate silicon based integrated circuit is also being developed 
and with it a companion receiver integrated circuit that will include 32 sensors, decoders 
and amplifiers  ail on the same chip. 

GE will manage the project and work on the link design, modelling and testing. AT&T 
will produce surface-emitting lasers and fibre-array interconnections. Honeywell will 
develop modulation technology and optical  sources.  IBM will concentrate on optical 
receiver arrays, link modelling and network analysis. The consortium, which is 
combining investment of its own with an $8 million U.S. government grant, does not plan 
to add any further corporate members to its number. 

In November 1992, MCC formed a consortium to establish a national high-speed, 
standards-based information network for the nation's industrial base. Known as the 
Enterprise Integration Network (EIN), the industry-led, government funded effort plans 
to expand an infrastructure to develop, manufacture, sell, deliver and support products 
and services with new speed, flexibility, quality and economy. 

Some funding already has been received by the Air Force, which last year awarded MCC 
$2.6 million in seed grants for development of a common network infrastructure for 
military and commercial applications. Total funding to create the massive network is 
expected to climb into the multi-million of dollars, but because it is still in its infancy, it 
is difficult to speculate  final cost. 
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At about the saine time, the San Diego Supercomputer Centre (SDSC) was awarded a 
three-year, $15 million grant from the NSF to work with DOE and NASA to bring the 
nation one step closer to its electronic data highway - the National Research and 
Education Network (NREN) - by deploying a new experimental network. Based on 
high-speed transmission of fixed-length "cells", the ATM network is considered a 
significant advance in high-speed networking technology. The ATM network will be 
provided for DOE and NASA by Sprint Inc. as part of a planned commercial offering, 
beginning next year, with funding from the Federal Hig,h Performance Computing and 
Communications (HPCC) Act. 

According to the SDSC principal scientist, the connection will provide the initial 
interface between the NSFNET, a D  packet-switching network, and the ATM netWork 
and puts the Centre in a great position to compare the two networking environments in 
collaboration with DOE and NASA. The research group plans to leverage their 
resources on network performance and traffic characterization from another NSF funded 
project (R&D) with the ATM connection project. 

In early December 1992, AT&T and the Lawrence Livermore National Laboratory in 
Livermore, California, began to develop a new way of sending information from one 
computer network to other networks at extremely high-speed. Livermore, with funding 
from the U.S. DOE, will spend about $22 million and AT&T an equivalent amount. 
Under the preliminary  agreement, researchers will develop interfaces to link a high-
speed computer network being built at Livermore with U.S. networks elsewhere using 
the emerging ATM technology. 

4.5 	U.S.-Foreign Collaborations 

The U.S. is participating in various research activities which involve foreign 
alliances at both the corporate and university levels. As well as supporting large 
projects, such as NREN, NSF also supports individuals with small grants in its priority 
areas. Most of the foreign collaborations of interest include Japan. 

Related to wireless personal communications, EO Inc. announced a partnership with 
AT&T, Matsushita and Marubeni to design, build and market the first generation of a 
new cla.ss of products called personal communicators. This announcement came in May 
1992. AT&T, the world leader in communications, is providing key microelectronic 
components. Matsushita, the world's largest, manufacturer of consumer electronics under 
the Panasonic, Quasar and Technics brands, is providing advanced manufacturing and 
component technology, and high volume consumer electronics expertise. Marubeni, one 
of the world's most pol,verful trading companies, and its subsidiary Marubeni America, 
are providing global sourcing and distribution support. In addition to developing 
product, the partnership between the four companies was created to define open 
standards for this new industry. EO intends•to extend the partnership with AT&T, 
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Matsushita and Marubeni with a European partner. This would complete a global 
alliance  with major partners in each of the largest economic blocks, the United States, 
Japan and Europe. 

OE's all purpose communications tools are expected to revolutionize person-to-person 
communications by combining the power of cellular phones, fax machines, modems and 
pen-based computers into portable communications devices. The organization estimates 
that more than 100 million personal communicators will be sold by the year 2000, 
representing $20 billion in annual device sales. 

In the area of electronic information and transaction services, the NSF awarded a 
$23,150 (for fiscal 1992) grant to Dr. Israel Boner, of the Colorado State University, in 
August 1992. The funding would be used to conduct collaborative research with Mr. 
Hirafiji Masayuld for 12 months at the National Agricultural Research Centre in 
Tsukuba, Japan. Masayuki's knowledge of recurrent neural networks will be applied to 
Boner's prototype of a lmowledge based expert system to develop a decision support 
system for agricultural applications. 

Regarding enhanced media services technologies, the world's largest telecommunications 
company, AT&T, announced in November 1992 that it would join two Japanese 
companies in getting into the new field of multimedia. NEC Corp. and Toshiba Corp. 
said they would co-operate to develop mobile, haaad-held communications devices based 
on AT&T's new Hobbit microprocessor. NEC would also produce the Hobbit, a high-
performance chip suitable for computing as well as mobile communications  Within a 
year, the Japanese companies are scheduled to market Hobbit-based products for less 
than $1,500. 

The announcement shook the market not only because of AT&T's size but also because 
it is the first attack by a telecommunications company into multimedia. 

In April 1992, a $13,150 award (for fiscal 1992) was granted by the NSF to support a 
two-year U.S.-Japan co-operative research project between Professor V. Ralph Algazi, 
University of California and Professor Yasuhiko Yasuda, University of Tokyo. The 
research focused on areas pertinent to high quality image and video analysis, processing, 
transmission, recording, storage and display for natural and computer generated images, 
and the use of hig,h-speed, multimedia networks in an integrated digital system 
environment 

In the area of high-speed networking and computing, the NSF granted $15,000 for fiscal 
year 1992, for a three-year, U.S.-France co-operative research in parallel computing and 
software libraries between Jack Dongarra, University of Tennessee and Bernard 
Tourancheau, Ecole Normale Superieure, Lyon, France. The investigators seek to 
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develop high performance communication and computation routines for linear algebra 
algorithms on distributed-memory supercomputers. 

The NSF aLso awarded supplementary support to enable Dr. Stephen. Wong of Lehigh 
University to conduct collaborative research with Dr. Ka.zumasa Yokota for 12 months at 
ICOT in Japan. Wong's designs for co-operative artificial intelligence systems to 
develop a prototype to test this new Cla.ss of computers. Dr. Wong was awarded $7,750, 
for fiscal year 1992, in June 1992. 

4.6 Implications for Canada 

Participation in U.S. R&D programs, be they government or private sector 
funded, is usually reserved to firms based in the United States. The exception is MCC 
which is open to Canadian participation (e.g. Northern Telecom/BNR is a participant). 

At the U.S. government to Ca.nadian government level, a Memorandum of 
Understanding (MOU) has to be worked out regarding intellectual property (IP) rights 
before publicly funded laboratories can collaborate on R&D projects. Negotiations have 
been going on for the last two and a half years but two major issues still need to be 
resolved. Firstly, the U.S. would restrict the exploitation of any IP to U.S. firms in the 
U.S. markét. Secondly, in areas where Canada does not protect IP (e.g. genetically 
engineered "artificial mouse") the U.S. partner would have world rights. Other countries 
(e.g. Japan) are having the same problem with the U.S. It remAins unclear if and when 
these issues will be resolved. 

In. the C&IT area, it is felt that there is no pressing need for a formal government to 
government agreement, given that the activities are principally in the private sector. 
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5.0 ASSESSMENT 

5.1 Europe 

5.1.1  BC  L,evel Activities  • 

In Europe, the principal focus for communications R&D is at the level of the 
European Community's Third Framework Program. RACE is the main R&D program 
in the communications sector with 179 projects in play in 1992: 

° 	the principal interest appeared to be in enhanced media services, followed 
by high-speed networks; 

o the key players were mainly firms; and 

collaboration was most intense among a very small cluster of firms and 
research organizations. 

The ESPRIT program also supported some activities of interest to the present study. 
The current phase of ESPRrT stresses industrial projects with a commercial orientation. 
To force this perspective, market forecasts have been added as a requirement to any 
propose. This will bring ESPRIT closer ,  to EUREKA (see Section 5.1.3). 

A variety of Telematics  programs of interest have aLso been launched. These include the 
following: 

• AIM, which involves telematics systems for health care (e.g. broadband 
applications); 

o DELTA, which relates to distant education and learning (e.g. ISDN); 

O ORA, which relates to advanced communications in rural environments 
(e.g. multimedia, teleworking); and 

DRIVE, which contributes to the development of information technologies 
to improve road transportation efficiency and safety (e.g. wireless 
communications). 

This array of programs support projects which cut across the areas of interest of the 
present study. 
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5.1.2 Evaluation Studies 

A number of evaluation studies of EC Framework Programs  (5, 	agree 
t.hat the major benefits so far of EC programs have been in the areas of encouraging 
closer working relationships among Europeans, developing networldng, enhancing 
Europe's technological base, developing common standards and learning new R&D 
management approaches. 

However, it remains difficult to evaluate the impact of these programs on Europe's 
competitiveness because they represent only one of the necessary elements that 
determine competitiveness. Other elements include investment, marketing, 
entrepreneurship, sldlls development and so on. As well, the economic impact may 
occur over the longer term, well after the R&D has been performed and programs 
evaluated. The value of evaluation studies is therefore limited when they attempt to 
gauge the economic returns of R&D. 

5.1.3 EUREKA 

While some 37 per cent of EUREKA project expenditures were in the 
information/communications sector (1990), very few projects appear to be directly 
related to the four areas of interest of the present study. This is possibly related to the 
fact that EUREKA focuses on near-market business deals while, as the Delphi survey25 

 indicated, three of the four areas of interest of this study are not expected to become 
business opportunities in the short term, and high-speed networks are only emerging. 

5.1.4 National Level Activities 

At the national level, Germany, France and the United Kin' gdom, account for over 
three-quarters of the total public and private R&D spending in the EC. Of these three 
countries, France is the most interventionist and the role of CNET has been central to 
the development of the communications infrastructure in that country. On the other 

23 PREST/SPRU: The Impact of European Community Policies for Research and Technology ,  in the 
United Kingdom (Sept. 1992). 

24 Mytelka  LX.:  Technological and Economic Benefits of the European Strategic Program for 
Research and Development on Information Technologies (ESPRIT) prepared for DOC; July 16 
(1990). 

25 NGL Consulting Ltd.: Technology Forecast; Communications and Information Technologies:  Final  
Report - prepared for DOC, February 1, 1993. 
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hand, both Germany and the U:K. have limited government intervention in R&D26  but 
have focused on structuring an environment in which industry sets the directions for the 
development of communications systems. 

Organizations in all three countries participate actively in EC programs as exemplified by 
their level of participation in RACE projects. 

5.13 Implications for Canada 

Canada has formal and informal bilateral relationships with Germany, France and 
the U.K. On the formal level, the agreement with Germany has been fruitful generally, 
as well  as in the C&IT area specifically. 

With a major focus on European R&D activities being at the EC level, Canada needs to 
enter into a formal agreement with the EC if Canadian R&D organizations are to 
participate fully, as equals, in EC level programs. It is expected the negotiations of such 
an agreement will begin in 1993. 

It should be recognized that Europeans have expressed their interest in a number of 
Canadian technologies such as cable T.V., optical fibre, communications satellites and 
software. 

5.2 Japan 

52.1 Long Term Directions 

In Japan, R&D activities are being set in place based on visions of what the 
telecommunications and information technologies environment of the 21st century will 
be. A theme that cuts across these visions is a communications environment that can 
provide ubiquitous, transparent, universal and reliable communications/information that 
meets user needs. 

5.2.2 Recent Activities 

R&D activities are supported principally. by MPT and MITI. Among recent 
organizations and programs that have been established are the following: 

26  See for example OECD/ICCP: Change in Focus in Information Technology Policies during the 
1980s: Comparison of Austria, Germany and Japan, February 1991, p. 43. 
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O the Kansai Advanced Research Centre (KARC), which is the newest 
Branch of the Communications Research Laboratory (CRC), Japan's only 
national communications ins titute. KARC R&D is linked to the Frontier 
Research in Telecommunications program which is structured around a 
vision of communications in the 21st century; 

O the New Generation Telecommunications Network, a B-ISDN network 
destined to replace the existing network; 

" 	the second Generation Science Information Network, a gbit/sec level high- 
speed network for academic; and 

cs 	the Real World Computing Program (RWC), a high-Speed computing 
R&D program. 

In keeping with Japan's regionalization policy, a number of R&D initiatives, with special 
emphasis on enhanced media services, have been launched in a munber of cities across 
the country. 

5.23 Implications for Canada 

Canada has had a bilateral S&T agreement with Japan since 1986 and the federal 
government  bas set in place the Japan S&T Fund to enhance bilateral S&T 
collaboration. 

There is a joint Canada-Japan Committee on S&T Co-operation. DOC co-chairs the 
C&IT sub-committee along with MPT. 

While structures are important, they do not by themselves ensure success. Canada does 
at times have difficulties with Japanese "grand schemes" for R&D. A case in point is the 
Real World Computing (RWC) program. Canada ha.s been invited to participate but 
there is no broad Canadian plan for this participation. NRC has a limited interest in the 
optical computing part of the program. Therefore, full membership in the RWC could 
not be justified at this time. 

53 	United States 

5.3.1 Emerging Industry-Government Collaboration 

In the United States, industry has traditionally provided the technological 
leadership in the communications sector. In recent years, private sector R&D consortia 
have emerged to share the costs and the risks of developing new technologies. Some, 
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such as SEMATECH, have received goverrunent support. Recently, industry leaders 
have proposed directions for the development of a national information infrastructure in 
concert with government. The Clinton Administration has recently issued a technology 
policy sta.tement which includes directions for a national information infrastructure (see 
Appendix 2). 

The Federal Government, for its part, is increasingly providing support for the 
development of advanced communications systems. Agencies such as DARPA and NSF 
are, for example, supporting R&D into packet switching networks and hig,h-speed 
networks. NIST's Advanced Technology Program (ATP) is also a vehicle which provides 
support. 

5.3.2 The National Information Infrastructure 

A major thrust in the U.S. is the development of a number of projects in the 
areas of high-speed networks and hig,h-speed computing which will lead to the 
establishment of a national information infrastructure with implications for the three 
"vvired" areas of interest to the present study (i.e. high-speed networks, enhanced media 
and electronic information/transaction services). 

The development of such an infrastructure brings together the interests of both 
government and industry as outlined in the Computer Systems Policy Project (see 
Appendix). 

5.3.3 Implications for Canada 

The major implications for Canada of emerging U.S. initiatives is how we position 
ourselves vis-à-vis the national information infrastructure initiative. 

The CANARIE project is an important Cana:dian initiative but Canada still fmds itself in 
a "catch-up" situation versus the U.S. in the area of advanced communications 
infrastructure. However, if the CANARIE business plan is fully implemented as 
proposede, that network will then have gigabit capabilities within the next 10 years. As 
such, it should approach U.S. capabilities. 

Z7 CANARIE Business Plan: Decenaber 1992, p. 34. 
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5.4 	The International Overview 

Generally it is observed that: 

O communication related R&D is a prime focus for publicly funded R&D 
around the world; 

O pre-commercial R&D consortia involving several partners within and across 
specific jurisdictions have become an established mechanism for 
undertaldng R&D; 

O the development of a high-speed communications network has recently 
emerged as a field of relatively hig,h interest in Europe, Japan and the 
U.S.A.; and 

there generally appears to be more cuirent interest in R&D activities in 
the area of enhanced media services relative to wireless personal 
communications and electronic information/transaction services. 

The development of high-speed communications infrastructures internationally will be a 
stimulus for the "wired communications environment", that is for high-speed networlcs, 
enhanced media services and electronic information/transaction services. 

As to vvireless personal communications, various initiatives are in place. One element 
that could influence the development of the "wireless environment" is the various 
intelligent vehicle control systems' initiatives. 

The relative levels of interest in the four areas of this study, in the three regions 
surveyed, are broadly summarized as shown in Exhibit 5-1. This relative positioning 
represents a judgement made resulting from the analysis undertaken. It needs to be 
emphasized that interest does not necessarily imply technological strength. In fact, it 
could indicate an interest in developing a technological capability. 

Key activities related to the four areas of interest in the three regions surveyed are listed 
in Exhibit 5-2. 
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AREA 

High-speed networks 

EUROPE. 

Emerging rapidly Emerging Le.ading 

Wireless personal communications Ongoing interest Ongoing interest Ongoing interest 

Electronic information/transaction services Ongoing interest Ongoing interest Ongoing interest 
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Exhibit 5-1 
Relative Levels of Interest: Sununary of Findings 

However, it is difficult to draw major conclusions from this listing of programs because 
of overlaps in various programs, ambiguities regarding actual leveLs of financial 
commitments and indeterminate time frames. Moreover, the type of R&D undertaken 
and funding sources can vary. For example, EUREKA has no program funds per se and 
because it is aimed at near-market deals, there is naturally more private sector interest 

5.5 Comparison with Canadian Strengths 

The Lapp-Hancock study, prepared for DOC" identified intelligent networks 
and wireless personal communications as areas of Canadian technological strengths. The 
report also concludes that there is apparently relatively less technological capability and 
interest in the areas of electronic information/transaction services into the home and 
enhanced media services at home and at work. 

There has been a long standing interest in Canada in the development of intelligent 
networks. For example, this was a unifying concept of VISION 2000, whose R&D 
Worldng Group came up with technological priorities that would increase the 
"intelligence" of communications networks" (See Exhibit 5-3). 

However, while theré are some common technological areas between intelligent and 
high-speed networlcs, the latter bring in the dimension of ever faster transmission of large 
volumes of information. In recent years, there has emerged a strong interest in Canada 
as well as in other countries, especially the U.S.A., in the development of high-speed 
networks. This interest has culminated in the C.ANARIE Project which if fully 

28  Lapp-Hancock Associates Limited: An Analysis of Canadian Telecommunications R&D Activities; 
An Assessment of its Strengths, Weaknesses and Fori; (Draft Final Report) March 1993 

29 VISION 2000: Report of the R&D Working Group, July 17, 1990 
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Exhibit 5-2 
Key Activities in the Four Areas of Interest 

. 	emeemie-- 	. AREA 	 m : 	:.p......weene.,.. 	, 	.::::::.,::::: 4::::: 	::::.::::::,,,,:,:: 	::::,..ea.:.: 	:..„. 	.:::-.:::::,..:,,:: 	.::::::...„....... 	.......: 	: 	:. 	›.... 	. 

	

... 	......... 	. 	. U.s.A 

High - speed networks 	• 	RACE - IBC Develoçammts ($337.5 	• 	Fifth Generation Computer 	• 	NPCC ($1 billion for FY 1993; 
million; 1990-1994) 	Project (extended to 1995; 	Includes $153 million for 

• EUREKA - ECTRANS ($79.5 million; 	funding not available) 	NREN) 
recently completed) 	• 	Frontier Research in 	• 	SEMATECH (annual budget of 

Teletomnunications (funding and 	$250 million; reduced to $100 
timeframe not available) 	million in FY 1993) 

• New Generation 	• 	MCC (annual budget of $87.5 
Telecommunications Network 	million) 
($330 billion; 1992-2015) 	• 	Five Gigabit Level Testbeds 

• Second Generation Science 	($20 million; 1990-1993) 
Information Network ($6 	• 	SMDS (funding and timeframe 
million; 1993-1998) 	not available) 

• Real World Computing Program 	• 	Date Retrieval for High 
($600 million; 1992-2002) 	Performance Ccoputing 

Applications ($8.875 	million; 
1992-1995) 

• Enterprise Integration Network 
($3.25 million provided by  Air  
Force for military 
applications development) 

Enhanced media 	• 	RACE - image Comminications 	• 	3-0 TV Transmission ($1.7 	• 	Kaleide (funding and  timef  rame  
($210 million; 1990-1994) 	million; 1992-1997) 	not available) 

• RACE  • Advanced Commnications 	• 	NTT Multimedia Centre ($3 	• 	First Cities (Initial spending 
Experiments (portion of $375 	million for FY 1992; $4 million 	of $6.25 million) 
million; 1990-1994) 	for FY 1993) 	• 	HOME 2002 (fLnding and 

• ESPRIT - Advanced Business and 	• 	Ultra High Definition TV 	timeframe not available) 
Home Systems. Peripherals 	($700,000; timeframe not 	• 	HDSL and ADSL Technologies 
(portion of ;688.5 million; 	available) 	 (HDSL prototype developed  et  a 
1988-1992) 	 • 	Satellite-based Digital Video 	cost of $6.75 million) 

• EUREKA - HDTV ($2.1 million; 	Transmission (funding and 	• 	Educational Delivery Platform 
1992-1994) 	 timeframe not available) 	to Support Multimedia (funding 

• EUREKA - Video-Audio Digital 	• 	Transmission of Cable TV via 	and  timef  rame  not available) 
Interactive  System ($30 million; 	Optic Fibre (funding not 	• 	Video Wall ($500,000 for FY 
1991-1993) 	 available; 1992-1994) 	1992) 

• LCD-based Animation Holographic 
3-D TV (funding and timeframe 
not available) 

• Institute for Hyper Network 
Society (Initial 	investment of 
$4.2 million) 

• Yokohama Video Ccenunications 
Techno Station (initial 
Investment of $23.5 million) 
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wireless personal communications 	• 	RACE - Mobile Communicaticna 	• 	Miniaturized Satellite 	• 	R&D into satellite 
($165 million; 1990-1994) 	Technology (funding not 	communication. in Europe and 

• ESPRIT - Advanced Swine's and 	available; 1993-1998) 	Japan (funding and tinefreme 
Home Systems* Peripherals 	• 	Next Generation Satellite 	not av• ilable) 
(portion of ;688.5 million; 	Communications (funding and 	• 	Development of Personal 
1988-1992) 	 timeframe not available) 	Communicators (funding and 

• EUREKA - Terrestrial Flight 	• 	The PARTNERS Project ($1.2 	timeframe not available) 
Telephone Service ($62.25 	million for FY 1992; $1.5 
million; 1990-1993) 	million for FY 1993) 

• Yokosuka Research Park (Initial 
investment of $50 million) 

Electronic information/transaction 	• 	RACE - Advanced Communications 	• 	SSVS (proposed budget could be 	• 	IVNS America ($43.75 billion; 
services 	 Experiments (portion of $375 	over $200 million) 	1990-2010) 

million; 1990-1994) 	• 	VICS (funding and timeframe not 	• 	NOME 2002 (funding and 
• ESPRIT - Information Processing 	available) 	 timeframe not available) 

. 	 8. Systems Software ($1 billion; 	 • 	E- Mail  Filtration System 
1988-1992) 	 (funding and timsframe not 

• Telematice - AIN ($291 million; 	 available) 
1991-1994) 	 • 	Knowledge Network Gateway 

• Telemetics - DELTA ($162 	 (funding and  timef  rame  not 
million; 1991-1994) 	 available) 

• Telemetics - ORA (funding and 
timef  rame  not available) 

• Telemetics - DRIVE ($166.3 
million; 	1991-1994) 

• EUREKA - PROMETHEUS ($1.1 
billion;  1986-1993) 

• EUREKA - INFOMAR ($72 million; 
1992-1996) 

• EUREKA - IRISS ($12.5 million; 
1992-1995) 

• EUREKA - ECMA PCTA ($45 million; 
1991-1994) 

• EUREKA - AMADEUS ($525  million;  
timeframe not available) 

• EUREKA - GALILEO ($103.5 
million; Unarms not 
available) 

• EUREKA - ATIS ( $5.25 million; 
timeframe not available) 

• EUREKA - MEDIM ($16.2  million;  
timeframe not available) 

-, 
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implemented would give Canadà gigabit/sec capabilities within 10 years30. As can be 
seen from Exhibit 5-4, many of the founding participants of CANARIE are among the 
leaders in the development of advanced communications technologies in Canada. 

While wireless personal communications emerged as a dominant area of strength in 
Canada, this domain did not appear to attract the same level of R&D interest in other 
countries. It has been suggested that the development of strong capabilities in mobile 
communications technology in Canada could be linked to our geography31. 

The fact that there appears to be less interest and capabilities in Canada in electronic 
information/transaction services into the home is in keeping with the results of the 
present study which indicated relatively less interest internationally. 

The Lapp-Hancock study also found that there are limited capabilities in Canada in 
enhanced media services at home and at work. The present survey indicated a 
significant level of interest in this area internationally. However, as noted earlier, 
interest and R&D activities do not necessarily imply technological capability. In Canada, 
there is interest in some quarters. For example, to quote John Tyson, who leads BNR's 
corporate design group: 

"Any media, any time, anywhere, and for anyone, that's where this industry 
is going,."32  

Overall, there appears to be a direct broad correlation between the high level of 
Canadian and international interest in the area of hig,h-speed networks as well as the 
more limited interest for information/transaction services. While such a broad 
correlation does not seem to exist in the other two areas, matches can be found in niche 
areas (e.g. advanced cable TV technology). In fact, Canada's strength in wireless 
personal communications does provide technological capabilities that can be used as 
important entry points into the international arena. 

The development of telecommunications  technologies .inCanada has been undertaken 
with relatively modest funding in both absolute and relative (i.e. on a GDP basis) terms 
compared to other major countries (see Exhibit 5-5). However, within its overall 
national R&D budget, Canada appears to have devoted relatively more funding to 
telecommunications R&D compared to other selected countries. This emphasis reflects 

30 CANARIE ibid 

31 DOC: Market and Technology Trends in Mobile Communications; prepared for VISION 2000 
Market WorIcing Group; May 1990 

32 Ottawa Citizen; March 4, 1993; pg. 13 



Category 1: 

Exhibit 5-3 
VISION 2000: Technology Development Priorities 

Those technologies which indicate a promise of gaining a major (H) 
competitive advantage throughout the 1990s, with a low to medium 

• level of investment and where skilled people are at least moderately 
available; 

• high speed circuits 
• high density circuits 
• directories 
• specification languages 
• modulation and coding 
• multiple access method 
• digital signal processing 

Category 2: 	Those  technologies  which indicate a promise of gaining some 
competitive advantage throughout the 1990s, with a low to medium 
level of investment and where some skilled people are available: 

• • 	speech processing (broad/narrow band) 
• user interface software • 
• user interface  ergonomies .  

• image/video processing S/W 
• security (broad/narrow band) 
• antennas (terminal) (terrestrial) 
• wire (high speed) 
• fibre (photonics) - some applications 
• indoor 60 GHz 
• handoff 
• antennas (acoess) 
• packet switching 
• internetworking 
• mail services 
• personal service agents 
• group interaction S/W 
• multimedia databases 
• information retrieval mediation 
o speech store/forward 

Quegory 3: 	Those technologies which indicate a promise of gaining some 
competitive advantage at some point in the 1990s, but which would 
require a high level of investment; 

• optoelectronics 
• antennas (terminal) (satellites) 
• MMIC 
• ATM 
• satellite (LEO/GEO) 
• satellite (connectivity) 
o OAM & P 
• fibre (photonics) - some applications 

Source: VISION MOO: R&D Working Group 



ABL Communications Inc. 

Cenet Networking Inc. 

Canada Trust 

Canadian Institute for Advanced Research 

Digital Equipment Canada Ltd. 

DMR Group Inc. 

Ernst & Young 

GandaIf Technologies Inc. 

Hewlett-Packard (Canada) Ltd. 

IBM Canada Ltd. 

MPR Tettech Ltd. 

NCR Canada Ltd. 

Newbridge Networks Corp. 

Northern Telecom Canada Ltd. 

Positron Industries Inc. 

Stentor Resource Centre Inc. 

Unisys (Canada) Ltd. 

Unitel Communications Inc. 

° University of British Columbia 

Exhibit 5-4 
The Founding Members of CANARIE Associates 

Source: CANARIE Business Plan Executive Summary 
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Exhibit 5-3 
International Comparison of Military & Civil Telecommunications 

R&D Expenditures (1987) 

_ 

U.S.A. 	Japan 	Germany 	France 	U.K. 	Canada 

. 	. 
Telecom R&D 	 . 
expenditures 
($ U.S. billions) 	 $ 13 	 4.7 	 2.5 	 1.9 	2.1 	 .85 

Telecom R&D as 	 10% 	 10% 	 10% 	 11% 	13% 	 14% 
% national R&D 

Telecom R&D as 	 .28% 	 .29% 	.29% 	 .25% 	.29% 	 .18% 
% GDP 	

- 

Total telecom 	 ' 

service Income 
as % GDP (1985) 	 2.84 	 1.59 	 1.83 	 2.10 	2.18 	 2.34 

Canada's civil telecom R&D expenditures as a % of GDP are 
comparable to other OECD countries. It should be noted that 

in the U.S.A., France & the U.K., 30 to 40 % of their total 
'telecommunications R&D expenditures is financed by their 

defence departments. 

Sources: OECD. WIK Report & DOC Estimates 

Source: DOC; Telecommunications Research and Development Statistics, July 1991 
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an historical commitment to the development of telecommunications technologies of 
importance to  Canada.  

Canada can use its established competence in communications technologies, and stretch 
its limited financial and human resources, by entering into appropriate international 
alliances to develop those communications technologies needed to ensure international 
competitiveness. 

33 See for example Voyer, R. and MacKinnon, P., Information and Telecommunications Research and 
Innovation; in Science and Technology in Canada (J. de la Mothe and P. Dufour, cd.),  Longman 
1993 Pg. 210-229. 
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6.0 CONCLUSIONS 

There appears to be major R&D thrnsts internationally related to the four areas 
of study with interest in high-speed networks and enhanced media services dominating at 
the moment. 

Japan appears to be setting the challenges for communications R&D through the 
development of visions of the communications environment in the 21st Century. 
However, the U.S. and Europe appear to be leading in the actual development of•  
technology by setting in place various short and medium term  communications  R&D 
initiatives. 

I 

I 
f 

I  
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PERSPECTIVES ON THE NATIONAL 
INFORMATION INFRASTRUCTURE: CSPP'S VISION 

AND RECOMMENDATIONS FOR ACTION  
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Executive Summary 

: • 

As the 2Ist century approaches. our nation's 
challenge is to find ways to rekindle economic 
growth, remain competstive abroad. and create the 
kinds ofjobs that will enable Americans to raise 
their standard of living. This vall require that we 
be more productive and innovative than our 
competition abroad, and that we act more quickly 
and more efficiently. 

Across a singe of industries, Americans are 
increasingly turnmg to information technology to 
doJst Our afflty to generate and exchange 
	tireknology, and ideas is heler  to 

increase output, decrease costs, improve 	, 
salting new products to market. The 
Saaes has auteique epporninity to capitalize en 
this increasing reliance on infoartatioitedusology 
and die benefits it can king, - 

We  are caretitly wodd leader in comput-
beg and COCIZOXIdettiœn tednelogies, yet are 
love not taken steps that will allow us temalce the 
most of oar mendal. This report calls for con-
cetted efforts' by the U.S.  public and ptivate 
sect= to develop and daploy an advised infor- 

m:Mpg our 
tedmology advantage to work for di AMC:TIMIS. 

Througnout history, the United States  has 
 been successfid, in parr, because we have taksst 

. bold steps to make =national resources :van- . 
able to zninvidnal Aznaicans by crating* variety 
ofundedying 	cc 	 Oar 
transportation, telephone, electic powa, and • 
vote:systems arc  an solid 	offish tradi- 
tion. By dcveloping the Wag:mete= to make , 
dame resources readily accessible to far:viand 
Anarricans and easy !o use, we have experienced 
an economic prose:sty, quality cafe, and global 
competitiveness virtually unmatched by any 
1181i0CL We Wed tebtad 011 tids tremor( to  carry 

 us into the 21st century. 

A national infatuation infrastructure, which 
will  be as accessible and easy to me as oar mist-
mg national infrastractures, will revolutionize our 
Mby to corturemicate aid collaborate by erasing 
geogneical boundaries. It will enable us to tap  

into our existing resources of creativity and 
imowledge. It will lead to the development of 
products and services today unimagined. It will 
cn:ate new jobs and economic suength for indi-
vidual Americans. It will accelerate the develop-
ment of critical technologies. And fmally, it will 
enable us to address more effectively many sal-
ad problems, inclucling challenges in the areas of - 
health are, education, and manufactuting. 

- The  call fa a national infatuation inftastruo-
tare bends upon the Sigh Performance Computing 
and Communications  (CC)  Pogrom:. The 
11PCCProgrom is an excellent fiat step. It 
pnreides an  initial  mare famdation to aeate a 
more =ensile information Wrestle= that vall 
be broadly  accessible  to the pare  and capable of 
meeting a vide variety ofinfcanation needs. 
Nevertheless, it alone is not enough. CSPP 
benevea  the  United States nostmsake a:admit 
examtinnent to create anew national Ida:nation 
infrastructure that complements, builds upon, and 
delvers e:e advantages of the research  bang  
perfoimrd in the BPCC Program, =en the 
private sector 10 ante newsenrkes that will 
benefit it:added: in all walki ofrtfe. This will 
require improving upon and linking ogether 
amen: eamomicanons. =imputing, information, 
and human resoutce capabilities. Idote i 
tautly, it  will  require devdoping new 
to enable broad access to a variety of public 
private information resources. Ray, it w ill 
require the in.temtion attune of c=tin' g 

tan:mission of text, images, audio, and video to 
anycee, anywhere, at  an' time. 

CSPP believes the first step is to develop a 
consensus  vision — across industries and with the 
govunmsent —of what the information informa-
l= shook! be. It will also require btulemn a 
widespread understanding of the benefits this 
infrastructure could bring to inclividual Ameri-
cans. On the following pages, CM' presents its 
vision of the national information infrastructure 
(MI). In  addition, CSPP recommends the follow-
ing actions be taken by the new Administration, 
Congress, and U.S.  industry: 



• 

1. 

Administration Agenda. 

L Make the  Nil a National Technology 
Challenge 

2. Establish a National Information Infra-
structure Connell 

3. Estabrtsh an bill Implementation Entity 

4. lava: in Research fa an NII 

5. Pend Pilot Projects to Demonstrate 
Tedmologies 

6. Develop a PubScEducationPregrani 

7. Make Cove:omit Information Easily " 
. 	Accessible 

Legislative Agenda 
. 	. 

1. Anthem:Nadine' Information Infra-
son= Co me and 1mm:update Ponds 
for its Operation 

2. Atabodze and Apeopriate Panda fur 
Rescards and Technology Demonstra. 
dons 

Industry Agenda 

1. Continue Investments to Develop and 
Deploy an NII 

2. Continue to Invest in Rerearch and 
Development of Applicatioes 

3. Reach Oa so Odier Industries 

4. Promote NU Effects 

5. Devdop and Participate funk* Projects 

6. Develey 1M Goals tmd Milestones 

Badly. CSPP bdieves dte /erg par:0y 
principles outlined at the end of this Teat most 
be addressed joindy by the private seat:rand 
goverment before das infœrnation infrastructure 
of the future can become &reality. 	• 

• 1 • ••• • 

Summary of Recommendations 

•••••••n,.••••. • • am. • ••••.a. 	• Quail. es..........••••• n •••n•••••• • 	era • 



mechanism m coordinate, manage, and govern the 
implementation of the Program and a central point 
for private sector inte=tion. In addition. CS'PP 
commends Senator Al  Gore and Representative 
George •Brown for introducing the Information 
Infrastructure Technology Act in the =MD= a 
1992 to move the 11PCC effort to a new level. 

• The research 'and technology advancements 
supported by the BPCC Pœgram rennin a ldgh 
pciccity for CSPP. In October 1992, in the ŒPP 
Igendayr Ike 1031d alum; lays recommended 
enhancing and wean thd HPCC smear& 
age:date 1) provide the foundation for an info> 
:nation and commaecatiorts bfrastmeture of the 
£4u2)  being the benefits of BPCC tedutology 
to inftvidnd Jamaicans in antas such as heads • 
are, edoculoo, and munfactatiniu and 3) de-
velop technologydensonstration projects. 

In eitEsion to supporting dte MCC Program, 
cep? bairns the mums most focus on creating 

:Jibe infoamtion infrastructure for the futute. 	• • •'•• 
Togedier, the IIPCC Program and the Nil will • 
provide niesnim address the MSc* chal-
lenges the neon now faces. HPCC research 
advancements mil pave the way for the entice-
d= a national infatuation inftutneere will 
make possible, and the infrastructure will ptovide 
a veldde so darer the benefits ofTIPCC resenrch. 
The foikrwing report &mules our on forihe • 
infruttuctmu and recommendations for *don dut 
will help to make the vision a reality. 

Background._ 

In December 1990, the CEOs of CSPP met 
with Administration officials to discuss their 
public policy positions on technology issues. At 
Mat meeting, CSPP vras asked to assess the High 
Performance Computing and Communications 
(3PCC) Prop= mid provide recommendations 
to increue inductee involvement and interest 

On Decœnber3. 199i, after almost a year of 
review and analysis, cep issued its report and 
video. •IEgutdbeg the Vision of High Perfor-
IMadt Comating and Coatassadcationt linking 
diairkafor die Flour; conclutfing that the 
MN:MP:et= is a signcant and aided under-
taking. It would, 	detenuined, ortnnee 

actwocking tedutologies as wdl incinase the 
we ((igh perfoaunce =paten to solve 
important science and engineering problems. M 
the same time, CSFP observed that the HPCC 
Penrose could pre•Ule 2fOmd3tîOfl far some-
au mom. Ifputpedy designed, BPCC research 
Wald 	the 	of 

aohm awide tinge of social and economic 
and imptuve the competitivs ofV.S. 

•
e.nes 

big-Jr:as a'Deand;:tiott ex a national 
=trandœdons and infoon inikunuante. 

. CSPP coetinnes to support the BPCC Pro-
p= and believes it should remain a =dead 
research ptiocity. CS1, applauds the recent 
elution ofa new, improved management strop-
.= for the Program, labial win provide a dear 

. • 

alp 	0 .0 00110 	«am 
MOW • 	ea 



Part E: CSPP's Vision 

. : 	 . 

Introduction 

Information In the 21st Century 

In the flume. the United States' primary 
mom= for generating economic prosperity, 
improved quality ale.. and global competitive-
ness 

 
will  be cm ability to eddy and efficiently 

generate and exchange infoanatic«, tedmology, 
and ideas. 

Increasingly, accost a range al:duties from 
banking and retail to antotnotive and aerospace, 
Women tedutology has become instrumental 

pinduct devdopment. ma=factaring. market-
ing. sales, and service. The flow of information 
bas  become the foundation far improving produc-
tivity and increaskg innovadon in mou  t every 
business Pele4;19141e. U.S. industry is not, however, 
the only beneficiary. Information stelsnology 
continues to becotie an inernsingly integral part 
«recce every day lives of individual Americans. 

• 	infremation irfrastructure of the 
future will revolutionize the way 
individuals relate with one another 
by enabling us to work together; 	- 
collaborate, and accers and galenite 
leer:nation without regard to geo-
grreical bosaularies. 

Automated tellers, aitnne reservation systans, 
an64ock brakes, and personal computers arejust a 
few wimples. 

As Ive face the 21st =tare we have an 
advantage over our foneign competitors. We 
currently lead the wodd in computing and com-
munications technologies. But to make the most - 
of the increasing reliance on information tedmol-
ogy and our current strengths, we, as a nation, 
need to take the bold step of developing and 

4 

deploying an advanced information infrastructure 
that will help us remain more productive and more 
innovative than our competitors abroad. 

The National Information 
Infrastructure 

What Is It? 

. *Doldrums:nun of the future is a nation-
wide system that will allow an Americans to take 
advantage of our rich rook= in infcematioort. 
communication, andcompatist' g tedmologies. It 
will link together 'tango  of institutions  and 
resources, from sdsools and businesses to libraries 
and laboratories. More importandy, it will link 
together inetviduals, from senior citizens and 	• 
students. 10 health care professionals, manufaetmu • 
ing rumegers.  and 	e.pecp1e fro= all fields. 

The information infrastm=re of the funtre 
wW revolutionize the way inertial:81s Ititte With 
one anotherby enabling us to %reek together. 
00111111001152, aid amen and generate information 
With001 regard to geographical boundaries. It will 
enable fundamental dune in the way we edu-
cate our drildren, train  and  retrain our wockas, 
earn a living, manufacture products, deriver 	• 
services of an kinds, and interact with fanny and 
friends. 

- 
Throughout its history, the United States  bu 

followed a traernion of mating undedying 
deed foundations — inftastructures — thatbave 
fostered a quaky oflife in America unmatched by 
se mi= Our transportation, elect*  power ' 4 
and water systems are all sand examples °filth 
wurstiou. As we IDOVC into the 21« many, es= 
edstiug infrastructures will continue to be Imo> 
tart, but tiny. alone. will no longer be sufficient to 
meet our national needs. 

Today, we think nothing about :Meng on a 
faucet and immediately getting hot water  fora 

 shower, ilippLig suite Sild getting electricity to 



COMM!» 

higinerfornonce computers resident on 
the 	-n1 Li to provide 
intdligent switching and admired 
network serviceg 

• powerful personal computers and vkik: 

•
stations r– inducring machines that • 
respond to handwritten or spoken  com-
manda  and portable. wirdess devices — 
dun are easy to use and mask the ma-
ple:tit).* °Me =6:dying system so 
pimple can up WO it is easily as they 
dial a phone; and 

• 
• distributed compitter appricatiins that are 

•widely accesaie over the network 
(which acts Ulm &lending library) and 
that help people pee= a wide variety 
of tub quiddy and easily. 

information 

R. public and private databases and digital 
hlwaries that include material in video, 
intage, and auem format% and 

information services and network directo-
ries that assist users in locating, synthe-
sizing, and updating information. 

naake coffee, and another switch to get a weather 
report. We pick up the telephone without a 
second thought We must create an advanced 
information infrastructure for the fount that will 
provide Aztecan: with the same easy access to 
all aorta of inforn3adco and people. 

The information infrastructure, used in 
callused= with a code:lice of formatino 
appliance — tools that wM combine computing, 
commonicationg and video technologies, for 
example —wM give people in surd areas ready 
mow to Dudes, museum exhibits, job Jeri:m-
ean, and medical are now cab,  would*, to those 
litho Five nesr those resoureet. People all over the 
country will he able to work imd interact with 
others, widiout even kocnving their collaborators' 
locedons. BymakIng information:mouton 
seedily rodiable and easy to use.  the_  . xration 

ofdie 	will 
*We to access the information we need and our 
shay to collaborate mid cooperate with others. , 

This infrastructure will inn:go:ate foidessen-
tial dements —coam=dentions networiz,  corn-
uns, informadon, and people—to create a 

Ids* new way ciflearning, working, and Interact-
ing with others. Amore detailed description of 
the 	of the 1=1°60116e 
followinv 

Communications Netwodca 
• 

• a newcalcof interconnected and 	. 
public and pdvate 

:deadens =murk' («perm« =mks 
=fate those netwodcs„ such as the 
public switched tdephone netwotk, that 
are open to use by moue; "private" 
netwodcs refer to those that are Embed to 
nee by a specific group ofpeople meeting 
certain criteria, such as cœporate net-
works),  podding services ranging front  

• high to low speed, allowing a mac of 
uses anytime, anywher 

as agreed-upon technical standards for 
piecing together the networlc, having all 
its pieces work together, and plugging 
into it; 

Is the capacity to trmsrah information, at 
both high and low speeds, in a vadety of 
data foonats, including image, VOiœ, and 
video; and 

• multiple media:dams, perhaps including 
° signatures, to mpg« the elec-

tronic transfer offinds in exchange for 
services =dyed. 



People 

• people of all ages and backgrounds who 
are easily able to use the rich and varied 
resources available through the infra-
structure to improve how they learn, live, 
and wociq and 

• people mho create, padrage. cranntmi-
este, and sen information in the  many 
ISCW ways made passilge by die existence 
of the information infrastnactore. 

Why  Is ft hfflortaat? 

The investtœnts the Meal bu made over the 
yeas to develop our existing transport:don. 
CICCIMOnications, and energy &semi= infa-
nts:bares were instrumental in making the United 
States an ccononzic and political 'amid leader. 
They were also instrumental in improving the 
quayage for incfrvidnal Americans. To 
sunk an economic power in the 21st cenmry,tbe . 
linked Suies mutt have in place an infinstructere 
that Mimes to compete hi the Inform:don Age 
bypmvisrmg a tool to be continually more produc-
tive  and  ilMOVatiVe 	• 

An infonnafice influents= win enable the 
U.S. M tap into the vast =somas ofknowledge 
and cresty that already exist' in tids 
As thew:dame and complexity' dour information 
resources has inueased. it has become almost 
impost:Isle 

 
any inervidnal cc business to take 

lI advantage of what  is annulable. An infanta- 
win 	the lniefits 	.of 

information tedmologias amiable to incrividnal 
.Anuricaus as the transportation infrastructure 
made available the benefits of IMP3M0dVet tedniol-
ogy and the commonications infintructure made 
available the benefits oftelephone technology. h 
will create new opportnniiies for the development 
of prodnots and services we cannot even begin to 
Imagine  todiy, creating new jobs and economic 

It will create new opportunities  for  the 
development ofproducts and services 
we cannot cm: begin to imagine today, 
creating newjobs and economic 
strength for Americans and providing a 
resource for our current uarken to 
continuously bnprove Moir fob skillt  

strength foe American and prodding  azece 
for on encrust wositers to continnoady improve 
and upgrade theirjob ales. 

• In tendon, an information infrastructure will 
of 	US. tech- 

nologies. 'A strong consensus exists as to what 
technologies bolster the compedtiveness of oar 
=note and where we stand in thou tee:solo-
gies relative to the re= of  theU1L  Initves tc 
develop, deploy,  and use an infants:don infra-
*mown will create *market deariand for me of 

eIol anbcrcaseIneivate• 
sector invesnœnt. 

 
Mthem totimocgiœ  

Iniold be  patio  work in the  mal  wed,  a testing 
grand more pureed than the laboratory and 
with the potential to erectly benefit inclividnal 
Amedœns by generating advancements in com-
mercially rderan tedmologies and creating an 
infra:truce= they =use. 

- 
Finally,  the inforintion infrastructure wM 

lead to the development of a rat;ge °facet:for- • 
union apemen"  that will  allow Americus to 
tap into the resources of the infintructore in ways 
beyond our understanding today. Some of these 
tools for the infrastructure could include  
the 1g  laming devices, wireless computers capable. ' 

of simulating design and engineering plans on- 
site, and pock« size devices allowing doctots 
mess to medical resources from remote locations. 
The only thing that will limit the shape, form,  and 
use of these appliances is our imagination. 	. 



cooniinate4 Mused drlvefor a 
:named Wormailat berastructure will 
iosable us to more efecilvely and dit-

- *byte our collective talartz to 
the co:weave edge 

agabat other nations. 

Why Should The United States Act Now? 

Today,  many of the changes taking place in 
our economy and influencing our competitive 
posiiioa are driven by the advent of the informa-
tion age and the new set of ec000mic gtotmd rules 
this  bas  created. In the information age, the value 
atlas products and services we exchange is 
increasingly a flmetion 	infounadon con- 
tent and the knowledge used to =ate dean rather 
than the raw mated* used to produce them. 
Became °fads shift. the absTay to easily access 
and share infonnation and stimulate the =don 

e 
ofnew ideas is essesidd to tessintainin' g a strong ' 

° economy, developing wodd class industries, and 
enhancing the quality of life for ever/ cithen. 
America now has the opportunity to create the 
information ' 	 achieve 

Ocher nations, including JaPan, Germany. 
France. and Singapore  are  taking significant steps 
to upgrade their own infrastructures and have 
keeterm plans in place to cootitmc daing so. 
With U.S.  industry and government waking 
together as partners. we can build  on  our akeady 
strong lead in infortnatiœt tcdmology to maintain 
our eurrent lead, hdp us compete abroad, and 
improve our malty catte ahem. 

Acura:nod, focused drive formational 
infix:nation infrastructure will enable tes »mom 
effectively and efficiently devote our collective 
talents to developing tee competidve edge spina 
other aeons. Waking together towatd a can-
niest goal, Amesica mill mains the benefits ofan 
informadon inftuttneture sooner—we veil 
establish the standards the wcdd well need» 
follow and genial be the fast » mule with 
important OCR produces. services, and applications - 
for the infrastructure. Mom impottandewe vnll 
be able to drantadcally dame the way Americans 

cate for tee aidc and eldedy, and unnetfaoe •° 1-1" 
tme prod= . 

The  following descriptions provide a glimpse 
of  the  important benefits an information infra-
structure could make possible. 



The Potential Benefits 

Health Care 

Americans spend more cm health care than on 
any other industry, but they are getting less in 
re= for their madames than is pœniale. For 
army pea*, health cue is too expensive and 

euravallable. CSPP befieves that computing 
and ammtunicatioes tedloologies an provide 
solutions to both adieu shortcomings.. 

Health cue k a brge, high growth, menial 
resistut industry. wid: speeds:1g risingaboat21/2 
times faster than GNP. In 1991, health cam 
spading totalled  $738  birton, or 13% of GNP, up 
from 7.3% of GNP in 1970. The Health Cam 
Finumlog Admialstratiou projects that the 
nation's health oedays will rc 51-6 elicit by 
the ye« 2000. The  .oing  cost ofhealth care  bu  
triggered comae about the abMty of the nation to 
coati= provicling quafity health and =Seal care 
u well as the ability of imervidual Americans to 
afford it. 

Health cue is caremeiy information inten-
sive. Each year, Americans roake app=ately 
636 margin visita to doctors' offices  for  =bola-
tory care. Io addon, 23inff1ico surgical proce-
dures are perrœmed annually. Each  rit  and 
procedure gem= large mounts of "'1  and 
financial data. There is presendy no memos to 
preserve or tuck that information forme in future 
or related health cue illusions. In fact, the cut 
ofmanaging healdi are infatuation b one of  the 

 pima anses cf  the increasing cost ofhealth cue. 

Improving the toanagerneut of this Worm- 
lion *mega g health ere information infrastroc- - - 
tuft la enable efficiency gains and cost wrings 
fort:Inborn the mire health care process.  F.  
roughly 20% of annual health are ccpeadantes 
go to administrative  ouata,  including pro:cuing an 
estimated frve =Ilion health care claims per day. 
Computing and communications technologies 
offer new opportunities to improve the manage. 



Imptoving the management of this 
Wormation through a health care 

ronnation infrastructure will en-
Ciency gains and con  sav-

- the entire health 

a 

Mgt 
carepocess. 

ment dud scats tO health et:to-ratted  Informa. 
 fant and to reduce 0303 for processbg insurance 

daises bd pqment and reimburse-
meat. Second, better access sometlical data and 
pafient medical histccies wiil help improve doc-
tors' diagnoses by provitling fast and easy mats 
to accurate, complete, and vp-to-date infctonadon. 
Thint high spied networks will enable residents 
shard areas and inner cities to enjoy the benefits 
old» latest medical tedmologies and expert 

without leaving their bogie te= n 
=limy access to infoneation by indniduals 
in their homes on seleare and healthy lifestyle 
practice:lull =table people to better mansge their.. 

lwealicaldoxidocing the s=nbei of visits to 	• 
doctors' offices and hospitals, and increasing the 
likelihood that metrical problems will be identified 
earlier. 

The challenge Is to create am:died informa-
don infiastmettre that will support the followiti 
types of applications that mold help, 111 .1110 near 
and knee tens; to sohe  the  health care problems 
the nation is emaache 

• OWLina Patient Records Hospitds, 
doctors* offices, and corm:unity clinics will be 
interconnected through high speed netwodx. 
Patient records, inclocrmg metrical and biological  

data, would be available to authorized health care 
professionals anytime, anywlu:re (with privacy 
assured) over these netwodcs. This would enable 
health care providers to access immediately, from 
any location the most up-to-date patient data, 
incite:1w medical images from tests. resulting in 
improved triagnoses and more informed nano= 
decisions. 

• Medical Collaboration Mescal 
personnel will use interacdve,msaltimulia 
telemaileine tedmologies to collaborate and . 
consult we ea& °doer over fumes. Doctors in 
hospitals or offices will comsat on short:sodas 
I'd& experts located anywhere fa the natiog 
œnergestey room pbysicians will provide irital 
assistance to emageney mescal persoond on tim 
scene lie wireless technologies. Patients and their 
doctors would hive instant *mess— st affordable 
cost— to experts and specialists, no Mite' lib= 
'Inpatient is located. 

Surgical Planning and Treatment — 
ehysicians and surgeons lave:high speed 

c oenputing technologies to simulated» function 
oflunnan omens to facilitate metrical ezagnoses 
and treatment decisions, and to plan complex 
singled procedures. Imaging and modeling 
tediniques will be used to prodiace realistic and 
detailed 3D models.ofa rude:es agni, to  de-
velop theme« cifective and safe magical pee-
dunes, to demonstrate plumed procedures to 
patients and maul stud/eats, and to develop 
theme mania:he treatments. Vries high 
speed networks, kluges could be transmitted 
instaudy to experts located elsewhere fir mare 
matica of &poses and teen= recemmetida-
dons. - 



Eciucation 

To mum a seme and prosperous lime. 
Americans need ID be able to think critically and 
to bave access to the widest portable body of 
knowledge. The wade force requnements of the 
fume la increasingly require people to be able 
to learn new skills to adapt to changingjob re-
quirements and new technologies and to me 
knowledge and information to nub: doe:sloes. 
atimpumst be made to  the  United Statue 
education system: to mute that it anTI give jeer> 
'ideals the dolls they will need for lifelong 
laming in a high wage, inforrostion-based 
economy of the future. 

Meeting these daallenges wel require mend-
ing America's edge in computing and communica-
ticus technologies to education services in 
schools, ccomu=ities, gamic places, and homes. • 
An information infrastructure for lifelong learning 
wall  off  er unprecedented potential for improving 

lives by making knowledge readily available and 
*sable by all Ameticans. Such an infraunamme 
locedd provide a tool for addressing misty of the 
lemming needs the cranny is facing, in:loam for 
example, making adilitional resources resalable 
en-line for *madam who want to improve tbeir 
Mils and update der kaoedge providing a 
means for Americans to continually acquire the 
new knowledge to adapt to  the  multipie careers 
miry will likely undertakç provitling mulcts and 
ambled or homebound Americans (Erect access to 
Infoonstion tesocuees critical to their health and 
wdfam and provitling better access to informs-
don that affects our quality  of  life and cultural 
awareness. 

Eire:the deployment of a computin and . 	. 	. 
for 

lifelong lemming requires well trairad and techno-
logically ezeperieoced teachers and administrators 
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An information infnutructurefor 
bfelong learning will efer unprec-
edented potential for improving lives 
by maldng knowledge readily avail-
able and usable by alldimericans. 

min can fat:Mtge die 11); instalation, and mu-
«emu ofnew instinetiond to:implodes mach u 
«gital interactive lido), local atea nerendm, and 
gaterasysto madam' netwatin. Users sad indents-
ea need new skills belp damn maim, teak% 
cateamize, and analyzathe information and 
knowledge they will be able to access. Ilds will 
wee investment in training for educators and 
amdents i cwtcdmo1ogiez. develop-
ment ofmodd andeula and new instmedeand 
tedmiques, devdepenent anew infixmation 
manaces„ improvement in the standby eta:lain 
zetourcet, asad =don ofpoblie access to 
electronic «book imd libraries. 

Anational information ierellICDEC 
mute an mambos range of edncatien and 

learning applieadons, such a= 

• °Dane Job Trainksg Utwaries — 
Intemetive,multimetlia, tSgital libruies veil be 
mailable enjob sites to provide walkers with 
tteedented information tut daey =dame, at 
lb* own convenience and pace, to improve and 
*nude theirjob dulls and perfonntnee. Wak-
en in anyjob assembly lines, retail outlets, 
eel, or offices—would be able to motto:toady 
"wade der skills and leant new dulls at any 
tame through customized trainin' g libraries. 

• Electronic Libraries --- Students will use 
on-line electronic libraries in classrooms stnd at 
home to lean  marc  about any topic. For ccample, 
if a undmt wanted to learn about the weeks of 
Shakespeare —or  abouts  specific play—be or 
shoal simply nun on a computer end, with tbe 
flick cfa switch, be connected to the mite Weltki 

flI 

 of Shakespeare, complete with pbotograets, 
videos, and reocamat. Tbe electronic libraries 

indudelle«1131001$ to bdp student:5nd 
die  infornittion tbey need, idetadf7 relevant data, 
analyze, and present *be infœnsatama and wM 
paid& aeœuto information andteference 
speeklint to belp mess locate gas :medal tbey 

- 

R  Vktual Laboratotles Itt Raid Trips — 
Uwe' virtual laboattoda, students will pee-
foals science espednientt using equipannt and 
facilities located uyebere in  the  United States, 
laden at tbe indeed bborstraies, in collabortp 
don yid* some oftbe =don's best Mornay 
Mende& Students I'M also take *field  ta"  to 

emeasman, Mummies, edam «dab, lad 
teammit centervaitboutleaving tie dancoom. 

• Collaborative Learning --Students of 
all leads and ages, tuebers, and mats vonl 
ad:laborite, in real time, lisle speed netwuks, 
on a wide variety oncoming projects. Ibe 	. 
blame:ors will aeotas infœreation and high peer-
mum computing :emu= located throughout 
tbe come, such as images collected 171-11eStes 
Earth Observing System satellites, and would 
weak together to devdop research projects that 

•focus on their own intetuts. 
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Intelligent Manufacturing 

• . e.; : 	" e• •••+ 

••• - • 	- • 	• ••:"• 	• •• •-•"•* 	e 	 •,,.• • 
• •• 	 • • ." 
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The US. manufacturing =itemise faces 
C00611001 challenges over the next decade jest to 
keep np with  winfonustion and new technolo-
gies. The industrial wadd is rapidly moving to 
•klectronie commerce,» in whidi suppliers and 
dedgn collaborators will be on-Fuaç factodes will 
be highly prognurunable Ind staffed with highly. 

Wid persoone4 ptoduct design and marutfactur-
ing wsll be fully integrate* and custominade, 
high-quality products Itnil be manufacnned rap-
idly in small qua• es. Failure to keep pace and 
maintain bximoiogical leadership will threaten our 
long-term competitive position in the wodd 
mad= • 

Increasingly, to gay competitive, companies 
dart sizes mast be able to respond rapidly to 
customer demands for high-quality products at 
kw cost. This requires manufacturing and design 
processes that are highly efficient and flexible to  

inable the shortest posslide design, development. • 
and production times. Companies leto= .  
and apply the latest htfonnaticas and 
dons mcimologies to their manufactudng pro-
cesses will have an advantage over dseir lem 
innovative competitors in the fumre. The chal-
ices, therefore, is to develop deploy and apply 
the technologies for a unnufacturing infrastruo• 
one that incorpocates computing and ontarounica-
dons technologies to support integrated devciop-
meat, me:see:in& and manufacturing processet. 

It is critical to ensure that small and met= 
manufacturers Ins stalosbolders in this new infra-
structure. Small and =limn manufaconees 
vital to the nation's economic development and 
growth, accounting for 40 percent of GNP, half of 
all employment, and more than half ofjob cm-
eon. Provicrmg small and mecum companies - 
with access to computing, consrmmications, and 
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information mom= will enable them to adopt 
new technologies and rnanufaoeuing techniques, 
reducing the cost of doing business and inczeasing 
efficiency and productivity. 

Wink  is  already underway in the  private and 
public extort to eapand.the use of advanced 

and 	• teeinsologi 
the manufacturin' glances:, but muds more is 
needed. MCC ravgram rescarda in acrospao: 
Nubia, design and advanced materials arejust a 
few exaugges of the application ofbigh perfor-
mances computing to benefit car industries. Coo-
pater-elded design (CAD) and ecespatereided 
menufactreing (C.Abl) technologies am being 
incoqsacted into US. annufacturing entaprises 
at increasing rates, However, C.AD/CAM tech-
nologies, *di& are farther r!chieseed than many 

still 
seed femme:cent before they cm be widely 
iaplanented and mast be integrated into both the 
design and macs:King processes to folly 
maze their benefits. 

Anational istfccmation intieseuctute bas the 
potertid to sficandy increase the productivity 
and quality of  U.S.maturfactuting by enabling 
applications so& ea 

• Concturent and Distributed Design, 
Engineering, and Manufactuting --)iannfao-
suers eland:bets, from antomoblies to airplanes, 
and from =cities tools to tdevisices, will  instal. 
Ire scheduling and production across gear:se-
c:0y erected facilities to 	coproduction 

 den minimize =funning, transportation, 
and ktemey costs, performs design, engioeuing, 
and manufacturing cencorrendy, and leverage 
naive dtills and meltability of :Wiled resources. 
Laze amounts ofinfixmation, such as engineer-
ing a:Mang data, product specifications, test 
specifications, and blils of materials, will be 

Conzpanies able to adapt and appb, 
the latest information and communi-
cations technologies to their mamtfac-
turingprocesses will have an advan-
tage over their less innovative com-
petitors In the future 

cEstulented and shared amen dispersed facilities 
in real fitoe. All of these tcchttinces will signifi-
cantly reduce the time to develop newproduess 
and bring them to market 

• Electronic Commerce for Manufac-
turing Enterprises —.Companies dal sizes 
wlil increase their efficiency and productivity 
valiale redness costs by inoxporating electronic 
commee into their ever:dons. Through biz 
with suppEers, customers and local, state and 
federal governments, companies vall be able to 
conduct virtually all °fiber essentid badness 
opportunities electronically, surne locating 
the best memos meet their' needs, identifying 
potential custaners fcc their product% pbcing and 
receiving œders, exdsanging payment; and 
ascertag the latea government regulations 
affecting their businesses ancl tuba:Wing mined 
comprsance reports electronically. 

• Virtuai Design and Mantdacttuktg 
Project —11am:fact:no of complex, èxpenshe 
productsunil  use  lrtusI detiin facilities to model, 
simulate, and lisndite product designs and • 
nannfactuting processes in advance, saving the 
costs ofbnlitling protot 	E.-ventuallyorktud 
reality 	

ypes. 
 

.to *walk duougls" liCW products berme actually 
building the  products and through ma=factaring 
facilities before production begin' s. 
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Part II: Recommendations for Action 

; 

By investing in the 11PCC Program, the 
United States has already begun investing in the 
research for an infrastructure based on high speed 
networks, high performance computers, and on-
line infccmation. CSPP wlil continné to work 
with Onagress and the new Administration to 
implement our recommendations to intpreve the 
structure of the HPCC  Program. However, we 
mast now make a national commitment to take the 
aoct step to devdop a new *mama information 
infrastructure that wifl rçvides wids the best 
opportunity to compete in the global mummy of 
tan future. 	• 	 . . 

Through a public snip:Waft pain:chip to 
develop and depioy a sluiced information infra-
structure, we will not «sly by the best foendation 
forreusaining internationally competitive, we lei 
also Éve ourselves the best chance to solve many 
«our dornesde challenges —the der:lining 
gee of aluminise :bed:putted:ea:at and 
limited availability cadet-quality health care, 
aid the need for businesses ofail sizes to increase 
quality and productivity —*tie increasingly 
require the alnlienoutiaccaessit  and use large iMOUnti 

• oftlistnIrated 

We must now make a national commit-
ment to take the next step ta  develop a 
new national infonnation infrastruo-
tare 

 
th a t will provide ta with the best 

opportunity to compete in the global 
economy ythefuture. 

lbe time to act is now. Creating a national 
infra:nation infrastructure of  the  future wlil 
require improving upon and rudttg together 
anrent commdcatuptts, =rung, information, 
andiron= resource capalnlites. More espUies  - 
tardyj it wrill Indies developong new 
to enable broad access by millions eh:anions 
to public: and private information resources and to 

able  people to generate, transmit and receive-
tact, images, and video anywhere, at any time. 

Before the comprehensive  information  infra-
structure of the future can be realized, a broad 
cross-section of Ameriem industries, academic 
and research institutions, and the federal govern-
ment need to agree on a common vision for the 
effort. With a common vision in place, the private 
and public sectors can snake a commitment to do 
what they need to do, independently or together, 
to make the vision a rearsty. 'While the private 
sexed= primary responanlity for developing 
and snaking stubble the services, products, 
netwodn,  and  applications to make the infrastruo. 
incept:table, the federal goverment has an 

e eerol as a catalyst in ad:mining the 
nitnul cesting a regulatory enviroanunt that 

wifi encamp private sector investment and 
impluncomon. 

To acoderate the development and deploy-
ment of a naiad infumation infrastructure, 
CM? recommends that dte Administration, 
Congress, and the private se=r begin eject 

- effect to take  the  following actiotsc 

Administration Agenda 
.1111m 

1. Maki  rho NO a National Technology 
Challenge: The President should declare the 
nationd inform:don infiasnucture a nevinational 
tednicksy challenge: The President shod& in 
bis State of tbe Union address and  bis FY94 
budget submission, issue a challenge to Congress, 
industry, academic, and runnels institutions, and 
pooled men to work with Jinn to create a new 
infatuation infrastructure. 

2. Establish a National Information Infra- 	. 
structure Council: The successful development 
and deployment of a national information infra- 	• 
structure 	be matingeut upon the govern:teat 
adeptini a video arsdn strategy-for its freemen-- 

 tad= Ibe best way to accomplish these oh>. 
eves is to establish a National Information Infra-
sesame Ceuta, dudred by the Vice President, 
to provide *management focus for the effort. • 
Monshers ofthe Council should include the Seae- 	- 
tary of Commerce, the Directoe °fate Office of 

14 . 



hapErfaoes, such as 
speeds and 	giccoguition  and 
machine intertgencq and 

Science and Technology Policy, the Chairman of 
the  Federal Corturtunications Commission:, and the 
heads of other faleral departments, agencaes, and 
White Bouse  Ereative Offices who have roles or 
responsibiliti the " 
smalltime sector =peat, including representa-
tives of industry, user groups. and research institu-
tions. The Coma should have u its init' lal 
sesponslalitieu 

• adopting a vision for =Nit; 

• waking with the private sector to de-
velop imd adopt several comma goals 
for dieln with ameanprenble mile- 
maim 	• 

~ coortfrnatio' g the activides of the 
=ions govarincnt agencies and depart- 

• meet; and 

in demisting a strategy • address the 
infœrnationinfrasunetarepolivprin' - 
eject fisted following daese recommen-
dations, 

3.  Establish' an MI Implernentadon Entity: 
Estabrish a *dual entity to implement *elite 
tined Information hicastrounre ConnaTs 

ectio
ns.strategier. recommendations, and ocher 

The entity should have the respo
_ bifsty and the autbonty toe 

• manage and focus the MI researds 
agenda. indent research performed by 
thenationd labç 

• 
• coonruteedn conic:Mien yids odser - 

appropriate *games and departments, 
dse tedmology demonstration= and 

• develop stamen to ovircome porey 
and regulatoty barriers affecting the 
deploym?drbyth6p—rifate sector dra 
national communications network of 
interoperable, intenvocking netwodn. 

4. invest in Research for an MI: The PY94 
budget request should include funds for 

precoramitive, generic research on enabling 
technologies for an NU, such u the followinv 

• research on the generic, enabling tech-
nologies needed to address challenges in 
heahh care, education and life:lag • - 
learning. ind intelligent manufacturine 

• researda on the scalahtlit'y problerni 
associated midi aggregatiitg many high, 
niecliron, and low speed mers; 

~ tedmologies and architectures to ensure • 
the security teaks:mien available in 
an MI and to guarantee give' cy of 
inky:men . 

interoperaInTsty; 
• heel:thy and robustness of:mucks and 

dstabaseg 

5. Fund Pilot Projects to Demonstrate 
Technologie= In mennetice with induce, the 
federal goverment should UsgetProJects • 
denimerate the apparition 
computing and communicatimis le= 
health cue. education and Efelœg learning. and 
snanufacuning. Suds projects will help solve ' 
problems in scaring tedmologies and accelerate 
development of standards. 

6. Develop a Public Education Program: 
ingest tht_National Useards Ceurecif  the; 
National Acadenies of Science and 
to develop, in malfunction with the peat: sank 
a program to educate the general public about the 
potential besets of an MI and the impact it gal 
have csi their lives. 

• 

niree • research on creat4 andannaging 
&saluted dectnxds databases and 
Ebonies. such as indœcing databases, 
c5gitiring Maria. and organizing 

••• 
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2. Continue to Invest in Research and 
Development of Applications: Companies 

. most continue independent and collaborative 
efforts to invest in =search on NU technologies 
and 	ofnew 	 services. • • ' 

7. Make Government information Easily 
Accessible: An information infrastructure could 
provitle federal, state, and local governments with 
a system to better serve their citizens wee =due- 

•inetbe cola of providing those services. Through 
a national infix:mien infrastructure, people 
mead bare ready access to the =scup to date 
infante= about their entidemesit to health, 
ednesdon, housing, and social secety benefits. 
Citizenscould, fcc example, use the infrastructure 
to register to otej wear their drivers Ramses, 

&pqthxes. She National Research 
should assess federal infaxmation co/lo-

tion and ersœmination policies sod preedees and 
natke.tecommendations on how sods peCia and 
= oelhould be changed to make index 

• eassly amiable and accessalle to 
citizens through the NM The NII implementation 
*gem,  should be charged with developing a 
strategy to implement the recommendadons across 
all affected departments and agendas 

legisfathre Agenda 

1.
. 

Audsodze a National informaten lake- 
structure Council and Appropriate Funds 
for its Opine= Inuoduce legislation to 
authorize creation (dandiacal Information 
Infilittletrite Comma to mote development of 
dus NIL and appropdate ftmds  foras  opezation. 

2. Authodze and Approi;riate Funds for 
Research and Technology Demonstrations: 
Introducelegidation, base en ilse Infonnation 
Infrastructute and Tedmology Act of 1992, to 
anthem research on NII technologies and dem-
onstrasion projects in health care, 011):Rtite, and 
manufacturing, and appropriate funds for such 
Projects. 

Industry Agenda.  

1. Continue Investments to Develop and 
Depkry an NU: 'Dee U.S. computer ipdostry is 
invesdngisillions of dot= each year  in  reseirds 
and developoeent relevant to an NIL Industry 
most continue *0 work to develop and deploy the

including 

at deployment of interoperable communica-
dons networlm 

~ development of on-line databases and 
applicuicag 

• development of easy to use computers 
and information appliances; and 

• trainiig people to design, develop, and 
me the various elements of the infm-
=canc. 

3. Reach Out to Other Industries: CSIT 
eUl hem a project to enemata other iodusules 
=Ls berset from the secatsonsade m 

through an NEI mean tbe effixt to 
acideve an NIL . 

4. %Mat.- 	Ms Efforts: A wide mange of 
affected indestries should form. a nonisrafit group 
to work with the National Research Coma to 
promote the NIL 

• 
E. Develop and Participate in Mot 
Project= lodostry should undertake an (Mete 
&wee stategie plus  and fie= the fotmation 
often:110 design technology demonstration 
projects in heath care, education and lifelong 
leaming, andmanufactudn' g. 

6. Develop fUl Goals and Milestones: The 
levee sectorial wodcwith the Infrastructure - 
Counral to develop speciEc =ample: of 
aceornpresable goals for an  NIL,  with concrete 
milestones, such as, for example, a nationwide 
system of otgine peent records accessible by any 
&excited health care professional, anywher, and 
all small and rued= usanufactnting eccormes 
netsuke with the manufacturing extension 
OrnterS. 7 -  
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Policy Principles for a National Information Infrastructure 

The public and private sectors have important 
roles in making the information infrastneture a 
reality. Whfie the development and deployment 

— of the infrastructure roust be led by the private 
sectoc. guided by the forces of a free and open 
market, the  federal government can accelerate its 
implementaticn by acting as a catalyst and a 
comfiest= 

CS?? Ims identified the following important 
public policy principles that *el have to be 
addremd jointly by the public and private sectors 
befotc 	• • become a 
Wirty.  CSFP looks forward to working with the 
210W Admissistatica, mew Onress, and ofler 
industry groups to address these issues. 

le  Access —Because an informed citin:my is 
mused to *elution's growth, all individuals 
must lane access to the NIL 

2. First Amendment —To ensure freedom of 
capreasion in an NII, East Anwndment principles 
guatanteeing freedom of speech, as articulated by 
U.S. cents, should apply to electronically-trans-
mitted communications. . 

3. levee Consumers ofNEI services have a 
light to privacy in their use of the KM 

4. Socurfty —Infocznation available through the 
Mtn= be 
leceizin. *stardust, coatis= with the needs 
ofthe applications and the dcsiies °filets:L. 

5. Con fidentiality —  NU  users must be free to 
use effective, industry-developed encryption to 
ensure confidentiality of corm=mications and 
data. 

6. Affordability — To ptnmote maxin=n use, 
the NII mast be affordable. 

7. Intellectual Property —The fundmsental 
prligiples of copyright should apply to electroni-
cally-available information in the same manner as 
for odaerznea. 

- 
8. New Technologies —While itis imposale 
to anticipate all oft= tecimologies that will 	• • 
eventually be  part  oftbe NIL the political and 
regulatory environm=t must encourage the 
derdopm:nt anew technologies and their incor-
paced= in the NM. 

9. intaroperability —TbeNII mast support 
swim= interoperatedy among network' in tld's 
country .  and ioternatiocally. 

10. Competitioit— Service providers must 
bavefsirandopœccesstotheNliinorderso 
assure =petition among stu:h providers. 

11. Carrier Liability  —Information  services 
canicx and rEstninstors who have no celled - 
control over the contents of el ectronid information 
should =be %hie for the content of the informa-
tion transmitted over the NIL 
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INVEST IN AN INFORMATION INFRASTRUCTURE. 

Qbiteui= 

Today's wInforntation  Ag'  demands skill, agility and speed in moving information. Whet= 
once our eccoomic-suength was determined soldy by the depth of our pacts or the condition of or 
roads, today k is determined as well by our ability to move brge quantiiics of infirmation quickly- 

: and acorately and by our abffity to use and understand this infonnatiom Just as the interstate 
highway systenr marked a hisbxical turning point in our commerce, today einformatian-
superhighway° — able to move ideas, data, and images mound the country and around the wodd:— 
are mitical to American competitiveness and economic strength. 

Ith information infrastructure — computers, computer data  banks, fax machines, telephones, 
and 

 
vide  o ifisplays — bas as its lifdine a high-speed fiber-opdc network capable of transmitting 

billions of bits of infirm:dice in a second. Imagine being able to tiensmit  the cotise Encyckperfta 
Bdtianica in one second. • 

The computing and networking tedmology that makes dûs posslik is imptoving at an 
unprecedented rate, expancâng both our imeginntions kr its use and its effectiveness. Ilrough 
glele technologies, a doctor who needs a second opinion could  transmit  a patient's entire mere 
record — »says and ultinsound stmns included — to a colleague thousands of miles away, in lea 
dine than it takes to send a fax today. A school dad in a small town could come home and 
through a personal computer, reach into an electtonic Library  of Congress r- thousand.s of books, 
records, videos and photographs, all stored electronically. At home, viewers could 'choose 
whenever they wanted from thousands of crdierent tdevision programs or movies. 

Z.fficiere urea to information is becoming increasingly more important for an pits of our 
=any. Banks. insurance companues. manufacunizzg concerns. and many other businesses now 
depend on high speed communication networks. These networks have become a critical tool 

• wound svhich many new business opponunides  arc  devil:lapin' g. 

And, by harnessing  the  moue of suaereomptners able to =eon encxmous moues of 
information to images or solve inmedible cautalex paublems in record  rime, and share this power 
with an ever-examen airlience of scientists. businesse ç nesenchers, smdents, dote= and odic; 
te potential for innovation and progress multiaries rapidly. Suaetcomatness help us devdop new 
drugs, deeig' n new producrs. meet dangerous storms and mood climate changes. Ihey belp us 
design better cars. better alipi2ACS. MOM efficient manufacturing processes. Accelerating the 
*rtirluction of an efficient  high-speed communication netwcat and associated computer sy, sterns 
would have a dramatic impact on every abect of our fives. But this  is possible only if  we  adopt 
eorward400ldng poficies that prows Me ckveloornent «new tedmologitm and if we invest in the . . . 

needed for the 2Ist Century. 



• 

Actions  

A. Implementation Of  the  lilgh-performanceComptitiag and Communications . 
 Program established by the Eligh-Performance Computing Act of 1991 introduced by 

Vice President Gore when he served in the Senate. Research and development funded 
by this program is creating (1) more powerful super computers, (2)  fast  er computer. 
networks and the first national high speed network, and (3) more sophisticated 
software. This networic vall be constructed by the private sector but encouraged. by-
federal policy and technology developments. In addition, it is prov'uling scientists ani  
engineers with the tools and training they need.to  solve 'Grand Challenges', researci=. 
probleire-like modeling global warming—that ciumot be solved without the most 
powerful computers. 

B. Create a Task Force on Information Infrastructure. Government telecommunication 
and information policy has not kept pace with new developments in telecommtmica' lions 
and computer technology. As a result, government regulatioos have tended to inhibit 
competition and dehY deployment of new technology. For instance, without a 
consinent, stable regulatory enyironment, the private sector will hesitate to  ma  ke the 
investrients necessary to build the high-speed national telecommunications network that 
this cotmuy needs to compete successfully in the 21st Century. To address this problem 
and others, we will create a high-level inter-agency task force within the National 
Economic Council which will work with C.ongress and the private sector to find 
consensus on and implement policy changes needed to accelerate deployment of a 
national information infrastructure. 

Create an Informatiii  Infrastructure  Technology Program to assist indusny in the 
development of the hardware and software needed to fully apply advanced computing 
and networking technology in manufacturing, in health care, in life-long 'coining, and 
in bluaries. 

D. Provide fundii.  ig for networking pilot projects through the National 
Telecommunications and Information Administration (NTIA) of the Department of 
Commerce. N/IA will provide matching grants to states, school  districts  Denies, 
and other non-profit entities so that they mn purchase the computers and networking 
connections needed for clistmce learning and for hooking into computer networks him 
the Internet. These pilot projects will demonstrate the benefits of networking to the 
educational and library conummities. 

E. Promote cressemination of Federal infomtatioa. Every year, the Federal government 
spends billions of dollars collecting and processing information (e.g. economic data, 
environmental data, and *technical information). Unfoztunately, iviule nruch of this 
information is very valuable, many potential users either do not laiow  tint  it exists or . 
do not know bow to access it We are committed to using new comptiter and 
networking technology to make this information more available to the taxpayers who 
paid for it. In addition, it will require consistent Federal information policies designed 

• 
••• 



to ensure that Federal information is made available at a fair price to as many  us  ers = 
possible while encouraging growth of the information industry. 
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