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ABSTRACT

.A survey is conducted to determine the nature of satellite communica-
tions research at Canadian Universities. The results of the survey are sfu—
died and -two main areas of activity at Universities are identified:

1) projects that are directly related to satellite communications and

being conducted primarly.at Electrical Engineering Departments;

2) projects which are either in the computer network communications
area or dealing with remote sensing toples and need satellite link
.facilities to broaden the preject scope or facilitate inter-univer-
sity cooperation.

The potential sources of funding for the operation of a proposed
dedicated organization to coordinate such research activities are also
investigated, as well as University patent and publication policies.

Based on this study, an organizatonal structure for coordinating satel-
lite communications research at Canadian Universities is proposed. Two
different models are considered, such that dne is similar to the NSERC cen-
tralized type of organization and the other consists of several research
centres located at geographically distributed universities. The terms of
reference and advantages and disadvantages of each model are examined and an
organizational structure to operate the program is prqposed; These model
structures are proposed to initiate the necessary discussions prior to the

formation of a body that will eventually coordinate and possibly fund satel-

. lite communications research at Canadian universities. However, further

work is necessary to explore in more detail the funding sources for such an

. organization and to modify or enhance the organizational form of the pro-

posed models.
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INTRODUCTION

This study was undertaken on behalf of the Department of Communica-

tions, Ottawa, to explore the nature of ongoing research projects at Cana-

dian universities related to satellite communications and further, to iden-—

2

tify the potential use of a Canadian University Satellite Applications Net-

work, (CUSAN). The goals of this study include:

a)
b)
c)

d)

£)

g)

h)

Determine current satellite communication related research projects
being conducted at Canadian universities.

Conducf a survey of facilities at Canadian universities which could
be interfaced with a university satellite network.

Conduct a survey of courses offered at Canadian universities with
coverage of space communications related topics.

Identify potential application projects at Canadian universities.
For each project, establish the potential benefits, facilities
required, the appropriate technology, inter—university and indus-
trial relationships, funding requirements and potential sources of
funding.

Survey the Universities to determine the various patent, licensing
and publications policieé and identify their potential impact on
projects.

Aggregate the potential sources of private and public funds for the
projects.

Recommend a Terms of Reference (TOR) for the program. The TOR

should identify major participating organizations, the objective of

-the program and the link between the program's objective and the

objectives of the participating organizations.
Identify evaluation criteria that may be used to assess the eligi-

bility to participate in the program.



i) Recommend an organizational structure for the ongoing operation of
the program.

j) Give an example of how a project would be handled by the program.

To initiate the study an informational letter and a general survey
questionﬁaire were prepared and sent to 127 departments at Canadian
universities. These departments consisted of Electrical and Mechanical
Engineering, Computer Science and Physics Departments. We received a total
of 40 replies, of which 26 were in favor of establishing such a facility and
only one, the Electrical Engineering Department of McGill Universiﬁy, felt
such a link was not necessary.

Most of the positive responses were received from Electrical Engineer-
ing Departments. The Computer Science staff responses were second in num-
ber and, as anticipated, showed they are more interested in satellite use

for data transmission and computer linking applications. Five responses

received from other disciplines can be broadly categorized as from the re-

~

mote sensing area.

Scanning the replies, two groups can be identified as potential satel-

lite users. The Electrical Engineering group, which are involved in general

in communications research, indicated the major use of the network would be

for implementing designs and for system evaluation. The Computer Science
and the remote sensing groups were primarily interested in the use of the
satellite facility for data transmission. Although, not directly involved
in communications research, these latter groups felt an urgent need for a
university satellite network to enhance their capability to evaluate their
computer and local area network and to establish a direct network link with

co-workers.

The survey also indicated a desperate situation in hardware capability.

Among the Electrical Engineering and Computer Science Departments, only the



University of Ottawa has an uplink capability. On ghe other hand, the re-
mote sensing group seems to be more equipped in hardware and have dedicated
facilities to handle their needs.

The questionnaire .was followed by a personal telephone interview of
some of the individuals with positive responses. Although this phase of
work was not totally satisfactory, additional information was obtained that
clarified their responses and allowed each individual to express ﬁis opin-
ion. Most of the difficulty encountered in carrying out the telephone
interviews was the unavailiability of individuals. The telephone responses
were also generally positive. However, while every individual interviewed
expressed the urgent need for such a network, they were generally concerned
about the feasibility of the network operation with existing university
resources. 1In particular, it was Indicated that participation in an opera-
tional satellite link will require an initial capital cost for equipment,
not available to many individuals, and a subsequent substiantial operating
budget. The latter also has an implication of dedicating technical man-
power, withbut’which the potential use of the system will be-severely limit-
ed. In addition, the link maintenance and operationmal costs were anticipat-
ed to be excessive for most budgets of university researchers.

As a part of the survey some of‘the industrial firms curren&ly involved
in space sciencé research were also contacted. This gontact was established
by a telephone interview. It was generally indicated by these firms that
they currently have direct contact with specific university researchers and
that further discussions regarding the establishment, of a formal university
satellite network and their possible contribution to such a net should be
déferred'until further progress on the concept 1s made. As a result, visits
to inverview management at the different industrial firms was not con-

sidered.



In summary, the survey of universities indicated that, at least in
principle, nearly everyone is in favor of establishing a formal university
satellite network system. However, concerns were expressed as to the means
to implemeﬁt and operate the system, due to both the intial installation

costs. and then the operation and maintenance costs.

CURRENT RESEARCH ACTIVITIES

AT CANADIAN UNIVERSITIES

Appendix B shows the list of current projects that may benefit from the
CUSAN. These projects are either in satellite communications areas or com-—
puter communications or networking topics. The satellite communications
research projects are all isolated topics, handled by individual;resear—
chers, wopking in their own areas of expertise. 1In most cases, they are
simulation projects and are limited in scope, due to the limitation in man-—
power and resources. All satellite ground stations except for the one at
the University of Ottawa and those used by the remote sensing group, are of
the TVRO type. One project at the University of Windsor uses the TVRO sta-
tion located at a tavern to conduct research on satelliteAsignal spectra.

In personal telephone interviews the Electrical Engineering staff show-
ed a lack of understanding of thg potential role of a CUSAN type facility as
a research tool. However, it was pointed out ﬁhat this stems from the
unavailability of such a network system and the limited past experience of
most staff in this area. It was generally felt that currently individual
research projects are tailored to the resources available from NSERC funding
and in some instances from research contracts and none of these are suffi-
ciently large in resources to permit the undertaking of expensive long term
goals. In the case of research contracts, they are noﬁ broad enough in

scope to extend investigations for a long period of time.
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These telephone interviews also indicated that at present satellite
communications research at universities lacks program coordination. Consi-
dering the need for university freedom in selecting research areas, it was
nevertheless felt that a general coordination is desifable. It was pointed
out that satellite communications is an area in which Canada has, for some-
time, proven to be an international leader. However, while many efforts
are . currently. being made to assist Canadian universities in high technol-
ogy areas, such as microelectronics, VLSI and CAD/CAM applications, the
satellite communications research area has been kept out of reach of the
university community.

Considering the projects listed in Appendix B, it is evident that they
can be classified in two categories: |

1) projects that are directly or indirectly related to the communica-

tions area, and

2) projects that are in the computer and remote sensing areas.

The former group is expecting to use the CUSAN for research purposes, and
such a facility can accelerate or expand their research activities. The
latter group, on the other hand, intend to use CUSAN as a link facility for
data transmission. Their involvement in CUSAN will enhance research
activities by providing an increased interaction among various research
teams. It is also expected that the use of CUSAN by both groups will gener-
ate a greater awareness of the potential applications of satellite
communication facilities and thus provide an expanded future utilization of
the system as a communications tool.,

As a part of the survey, an attempt was made to identify»courses ét
Canadian universities that are related to the satellite communications area.
It was found that the number of courses specifically related to this area

was small. On the other hand, there are many university courses on various



aspects of signal processing for control, information and transmission which
cover topics that are indirectly related to satellite communicatiens. For

this reason, the list of courses was expanded to include these other related

areas as well. This list is shown in Appendix C.

INDUSTRIAL FIRMS

Our telephone interviews with industrial firms, unfortunately, provi-
ded us with a less successful response. Contact was established with Tele-
sat Canada, SPAR, Microtel and Andrew Antenna corporations. The general
opinion expressed was favorable towards coordinating and promoting further
s;tellite communications research at universities, but it was unclear as to
how and why each firm should contribute directly to the establishment of a

University Satellite Network. Because of this lack of interest, a site

visit to directly interview appropriate management at each firm was not

undertaken. It was felt that the main reason for their lack of interest was

due to the uncertainty about the concept and possible feasibility of the

.system. Furthermore, at such an early stage of the network concept, the

personnel contacted could not volunteer a committment on the part of their
organization. We concluded that the industrial firms must be  approached
after some degree of credibility is established abqut the possibilities of
CUSAN being realized. In addition, the areas of possible involvement of
industrial firms and the benefits of CUSAN to their activities needs to be
identified. They also felt that, currently, contact with various university
staff for specialized R/D work is readily established and formalizing the
contact process may not be necessary.

Our most successful infenyiew was with Telesét Canada. They supported
the CUSAN concept in principle and offered assistance in establishing com—

munication with their own staff in order to identify research areas that



would pro#e beneficial to their needs. Telesat also indicated that, while
their regula;ions do not permit free allocations on satellite transponders,
Fhéy can contribute financially to the program. The details of this contri-
bution, however, needs to be discussed after the organizational structure of
the CUSAN is better defined. A possible contribution of a limited amount of
hardware was also indicated, but we were encouraged to explore other sources
of hardware contributions, before approaching Telesat in this regard.

The results of our interviews with industrial firms, along with the
encouragement provided by Telesat, indicates ﬁhere is a favorable concensus
as to the need for the establishment a CUSAN type facility. However, unless
further progress on the concept is made, a serious response of support from
industry may not materialize. Furthermore, the next approach to industry
must be made co—operatively with the Department of Communications, or at

least with a more defined input from DOC to facilitate negotiations.

POTENTIAL SOURCES OF FUND

To date only two potential sources of funding have been identified, the
Natural Sciences and Engineering Research éouncil (NSERC) and Telesat. None
of the industrial firms approached were prepared to volunteer a commitment
at this stage. This response by industry, however, should not be interpret-
ed as being negative towards the CUSAN concept. Their indication was that

the issue of any direct and indirect contribution must be decided at higher

" management levels and only after the status of the CUSAN is clarified.

It is expected that once the CUSAN program is established other sources
of funding can be identified, which may include the Treasury Board, the

Space Science Branch of NRC, and various private and government agencies.



The latter two groups can be quite diverse since the university staff may
use CUSAN for both communications related research and other research wﬁere
the activities require a satellite link.

The possibility of using NSERC funding for CUSAN projects was discussed
with several NSERC officials. Their replies were_clear, indicating that
NSERC funds are for the support of university research and any CUSAN project
would have to compete, within the regulations, with other éubmissions. It
was also indicated that, normally, a block funding program, such as ;hat
needed to support CUSAN, is unot within the NSERC mandate or budget
capability. However, 1if such preferential treatment was deemed necessary,
it would have to be handled separately and through direct negotiations,
between DOC, NSERC and the government agenciles.

Under normal NSERC operation,‘project funds can be aﬁplied for from the
operating and equipment grant programs. Currently, the average annual oper-—
ating grant level in Electrical Engineering, is at about the $16,000 level
with individual grants varying considerably, from $1,500 to‘ about
$80,000. Gfants for the purchase of equipment fall within three categories:
the normal equipment grant for items costing less than $125,000, major
equipment grants for items between $125,000 and $275,000 and major
installation grants which are considered for new laboratory facilities
requiring funds in excess of $275,000.

Normal equipment grant applications are considered by a committee for
each discipline and the average annual success rate ranges from 207% to 30%.
Major equipment applications normally compete nationally among all discip-
lines and have a much lower success rate, which varies annually and is based
on available NSERC funding for the equipment category; Major installation

applications are usually reviewed by a team of experts and by NSERC personn-—

el and are only funded, pending the availability of funds, if a national.




facility of the proposed type is felt to be essential. Other criteria for
the success of such applications are the location of the university, the

rating of the individual applicant and the ranking of the application among

other proposed national facilities.
As mentioned earlier, Telesat Canada also indicated the possibility of

providing direct support for the CUSAN program. They stated however, that

Telesat regulations do not permit free access to satellite transponders, but

that funds could be allocated. by Telesat to offset CUSAN operating costs.

POTENTIAL APPLICATIONS PROJECTS

Our survey unveiled a good number of current projects at universities
that can benefit from the CUSAN program. The general list of such projects
are Indicated in Appendix B. However, they can be categorized in two separ-
ate groups: projects of an engineering nature that have potential for the
further development and better utilization of satellite communications sys-—
tems and projects that will utilize CUSAN primarily for data transmission.
This lattef group, although not directly related to the satellite
communications field, has the greatest potential for further increasing the
appliéation modes and demand for such facilities, as well as enhancing the
rate of progress 1in other communications fields, in particular, computer
networking.

The survey also showed that, while the university community has a rea-
lization of the potential of a CUSAN program, in general, it has a limited
understanding of the equipment and interface rgquirements and its possible
operational scheme. While everyone interviewed showed a definite interest

in CUSAN, concern was expressed about the possible installation and
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operating. costs and whether these would have to be met with existing NSERC

‘type funding. Because of the lack of past -experience with satellite

communications links as well as their cost, they have seldom been considered-

as a research tool by the university community. However, this lack of
experience with satellite links should not be interpreted as a general lack
of interest and preclude CUSAN's possible successful future implementation.
It simply reflects the limitations in the research funding available to
universities. At present the only source of equipment funding is through
NSERC with the success rate of applications generally too low. In par-

ticular, NSERC equipment applications are only supported if the required

equipment is absolutely necessary and is the minimum required to support the

researqh project. A satellite ground station is a costly installation and
can hardly be justified as the most economlic research tool. 1In additilon, it
is a facility that requires both manpower and operating funds, which can not
be justified within the NSERC funding program. It is normally expected that
universities can operate and maintain equipment from their own fuﬁds, after
it has been acquired by NSERC funding.

To summarize the list of potential projects from Appendix B,Asome of

the most relevant ones are listed and comments follow. The potential béne-

fit of each project is relatively clear from its title. To undertake these
projects within a CUSAN program the required facilities can be sub-divided
into two categories: the satellite ground station,and the associated test
and interface equipment. The latter group of equipment, whether used in the
communication research area or the computer networking area, 1s expected to
be obtained through NSERC type funding. The ground station facility can not
be juspified easlly for NSERC type support. The cost implications for.the
acquisition, installation and operation of a ground station is better deter-

mined by DOC, Telesat and industrial firms experienced in satellite communi-




- 11 -

cations. However, the complexity and signal requirements of the up-link and
down—-link equipment depends on the research goals of each individual pro-
ject. During the personal interview of researchers it became clear that,
due to the lack of past experience with such a system, a clear evaluation of
each individual's needs can not be made easily. However, it was evident

that for most of the communications research projects staff can utilize
personal initiatives to fabricate at least some of their equipment neéds,
using local sources and in house supplies. The computer science projects,
however, mostly need a turn key system and their required facilities can be
less complex. In summary, while the detailed cost implications of required

facilities has not been studied, it is anticipated that most ground station

costs will fall between $100,000 to $200,000. On the other hand, if the

“auxiliary test and interface equipment cost must be added to the ground

station cost, a fair determination.of the system cost can not be identified
at this early stage. It was felt that, to estimate one's total equipment

needs, every researcher would have to individually determine his potential

project costs.

List of Most Relevant Current Projects

1. N. Boutin, J. Adoul, R. Goulet and S. Morrissette, “"Canadian Mobile

Satellite Modulation Studies, Transmission and Coding of Voice Informa-
tion"”, Elect. Eng. U. of Sherbrooke.

2. J. Tranquilla, "Aperture Truncation Effects and FeedA Optimization,”
Elect. Eng., U. New Brunswick.

3. N.D. Georganas and K. Feher, "Satellite Digital Transmission Techniques
and Optimal DAMA Satellite Networks,” Elect. Eng., U. of Ottawa.

4. P.H. Alexander, "Characterization and Measurement of Satellite Signal

Spectra,” Elect. Eng., U. of Windsor.
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5. J. Mark, J.A. Fields and J.W. Wong,"” Multiple Access Protoéals for
Packet-Switched Communication over Satellites,” Elect. Eng., & Comp.
Science, U. of Waterloo.

6. R.B. Maguire, "Distance Education Teleconferencing Applications™, Comp.
écience, U. of Regina.

7. A.G. Wacker and D.E. Dodds, "Robust Frame Sync for Noisy Satellite Chan-
nels,” Elect. Eng., U. of Saskatchewan.

8., P.H. Wittke, P.J. McLane and J.L. Mason, "Frequency-hopped Spread Spec-—
trum Satellite Communications," Elect. Eng., Queen's University.

9. S8.T. Chanson, S.T. Wuong, G. Neufeld and P.G. Gilmore, "An Efficient and

"

Fault-tolerant Network for Local Communications,” Comp. Science, U. of
British Columbia.

10. G.,D. Cormack, P. Hof, F.S. Chute, P.A. Goud and D. Routledge, "Recep—
tion, Analysis and Handling of Meteorological Data and Images,” Elect.
Eng., U. of Alberta.

11. L., Shafai and E. Bridges, "Antenna Developments for Canadian Satellite

Applications,” Elect. Eng., U. of Manitoba.

PATENT AND PUBLICATION POLICIES

To understand the nature of patent and publication policies at Canadian
universities, discussions were held with research administration personnel
of the University of Manitoba and Canadian Patents and Development Limited
(CPDL)f It was indicated that the general patent policies at different
Canadian universities are similar,and differ only in the detail of how they
are processed and the revenue sharing arrangements. Through an agreement
with either CPDL or the Federal Research Corporation, universities attempt
to protect inventions originating at universities. Some universities such

as Waterloo and Toronto, also prefer to protect their inventions directly
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through specially established innovations foundations. When inventions are
reported to the CPDL or the Federal Research Corporation, the Ilatter
organizations undertake the evaluation of the invention by a patent search
and an internal review procesé augmented by external referees. Based on
these steps the patent organization decides on the novelty and the potential
of the reported invention as a marketable product and informs the university
of their decision. If their décision. is positive, the patent right 1is
assigned to the organization, which then processes the patent application
and proceeds with promotional steps. The royalty sharing percentages
between the exploiting organization and the university and, the university
and the inventors are different at the various institutions. 1In addition,
at a given institution the royalty sharing percentages may change, depending
on the nature of the research project, the amount of funding provided by the
university, the contributions from WNSERC type of research fuﬁding or
research contracts. As an example the patent and publication policy of the
University of Manitoba is included, in Appendix E, which gives the details
of such a typical agreement. 1In cases where the external organization such
as CPDL, decides not to proceed with the patent application, the university
or the inventor can do so, at their own initiative. Also, both latter
parties may decide to handle a particular patent application without
approaching any external agencies.

Although the mode of handling and the percentage split of royalties is
different at various institutions, for the purpose of this study it is
sufficient to say that universities generally want a share of the royalties
in almost all cases. The exceptions are with research contracts where the
university's interest may be waiﬁed, when the contract provides for the
defrayment of all direct and in&irect cost of the research. Since it is

anticipated that the regulations of patent policies of different Canadian
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universities will not affect projects undertaken through CUSAN, in ways
other than normal for research projects currently underway, a comprehénsive
list of patent policies has not been included. However, to prévide a few
examples, documents regarding the philosophy of patents at universities and
a general survey of existing policies at both U.S. and Canadian universi-
ties are also listed in Appendix E.

The regulations involving computer software seems to be in its formula-
tive stage and not all Canadian universities have finalized their software
policies. The University of Waterloo has the most comprehensive regulation
and a copy of their policies is also included in Appendix E.

The regulations concerning scientific publication is similar at the dif-
ferent universities. Generally, university staff are encouraged to freely
publishvthe results of their research work in scientific journals and con-
ference symposia, unless the funding agency has indicated otherwise and
there i1is agreement to defer publicaﬁion. Also, if research of a general
nature results in inventions of significant potential,. the universities can
withhold the disclosure for a limited period of time, normally one year, to
allow its consideration for a patent protection. Similar rules are also
practiced over a student thesis with a potential for a patent protection.
In such cases, both student and his supervisor must indicate their agreement
in writing, énd the parent faculty or the Faculty of éraduaté Studies with-
holds the material for a period of twelve months.

From the above information it becomes evident that for projects under
CUSAN the university patent and publication policiés may apply differently
depending on the organizational structure assumed for CUSAN. 1In the next
section two possible models for CUSAN operation are proposed. If quel 1 is

selected, the projects undertaken by CUSAN will be treated similar to any
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other general project,currently engaged in by university staff. The per-
centage university and staff royalties will depend primarily on the source
of tﬁe funding and the organization handling the patent application. How-
ever; if model 2 is selected, which proposes separate and national centres
for CUSAN, then the operating organization can negotiate individual patent
arrangements with the universities. In this latter case, the negotiated
patent policy may be a variation of the existing university poiicies, tai-
lored to be in line with the program funding and Voperational nature of

CUSAN.

TERMS OF REFERENCE FOR CUSAN

Introduction

The survey of current activities on satellite communications research at
Canadian Universities dindicates that, projects of various kinds in this
specific area are already being pursued at a number of institutioné. How-
ever, these research projects are being conducted in iéolation and have been
started eithef by the initiative of individuals or by a research contract
from a government agency or industrial firm. There seems to be a total lack
of coordination between projects. Two main reasons that can be identified
for this lack of coordination are:

1) the abseﬁce of a central organization to promote and oversee the

university research effort on satellite communications, and

2) the present nature of Canadian university research funding.
Currently, the main source of funds for university research is the NSERC
Operating Grant for individual staff. Each university staff member iden-—
tifies his research goals and applies for an NSERC Operating Grant. The

level of funding is normally low and the competition is severe. To retain




_16_

‘an NSERC Operating Grant, a university staff member must prove a high degree

of productivity, basically in technical journal publications. Such an
eValuétion. scheme forces individuals to undertake projects that are more
amenable to journal publication and prevent them from undertaking long term
and risky projects. Furthermére, it encourages university staff to work on
individual projects, that can be identified as a personal contribution. It
seldom pays to apply for a team grant, since each team grant is normally
judged as a single application competing with other individual applications.
The system therefore not only discourages inter-university cooperation, but
also discourages cooperative research among staff within their own depart-
ment. |

The most useful NSERC funding for cooperative research comes from the
Strategic Grant program, namely the NSERC panel on communications and compu-
ters. The projects submitted to thié panel are judged on their relevance to
the national R/D goals, and for their potential in terms of industrial and
economic returns. However, while the NSERC Strategic Grant program has
encouraged university staff to undertake projects of an applied nature, it
has not overcome the problem of university research isolation. Again, each
university staff member selects a project based on his own initiative, and
then hopes for the successful support of his application.

An advanced satellite communications capability is vital for the Cana-
dian future needs and deserves more-attention and a better appreciation by
the university community. The technology in this area has matured tremen-
dously in recent years, and the coordination of university research efforts
to support it now seems past due. Thus, considering the present nature of
the research funding and operation of Canadian universities, it seems essen-
tial to form a separate organization to oversee the coordination éf univer-

sity research in this area. Of course, the solution to the problem may not
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~ be unique and all possible alternatives must be explored. We therefore

propose structures for two model organizations. These two models are selec-
ted to be distinctly different, so that the merits of each organization can
be evaluated in a clear manner. However, they have a similar policy forming
upper administrative level to ensure the desired coordination of the program

to meet the goals of the satellite communications research community.

. Qrganizational Structure

For a CUSAN program to be successful, it must contain two basic organi-
zations: an administrative board and a scientific advisory committee.

The administrative board should include scientific, administrative and
legal expertise. 1Its primary responsibility is expected to be the overall
coordination of satellite communications research at Canadian universities.
Thus, it must respond to government policies at the national and interna-
tional levels, to current and future needs of industrial organizations and,
most importantly, to the development of the potential of universities to
contribute in this area, both in research and by manpower training. To
ensure its effectiveness in all these aspects, the board membership must
therefore be based on an equal representation from the three kéy sectors of
government, industry and university. The organizational structure of the
board must be able to satisfy the following criteria:

1) It must ensure a general coordination of satellite communications
research at Canadian universities.

2) It must develop polici .es that are flexible and capable of responding to
any rapid evolution in frontier research areas.

3) It must search for and aggregate funding from various sources.

4) 1t must set up working procedures that are responsive to the needs of

the country as well as the concerns of industries and universities.
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5) It must provide accessibility of the program to all universities.
6) It must ensure the sharing of benefits by all participating Canadian

groups.

'7) It must manage CUSAN so as to maximize the return from the program,

both in research output, as well as manpower training.

While the administration board oversees the overall coordination and

\

operation of the program, the Scientific Advisory Committee will act as a
body to assist the board. ' They would be involved with the details of
program directions and undertake the selection of potential projects, as
well as determine the level of funding. They would also give advice to the
participating institutions, on behalf of the board, as to the direction of
desired research efforts. To enable the fulfillment of its duties, the
Scientific Advisory Committee membership must also be drawn from the three
areas of government, indﬁstry and university. However,.since this committee
should be charged with the task of evaluating the details of projects to be
undertaken at universities, it is desirable that its memebership be nearly
fifty percent from the university community. The effectiveness of the
Scientific Advisory Committee is, of course, critical to the success of the
CUSAN program. In particular, for CUSAN to continue to produce front-line
scientific and technological advancement of international calibre, the
membership of this committee must include the most competent scientists
available by world-wide standards. To this end, serious consideration
should be given to having at least one member from outside Canada who has an
internationaal reputation in the satellite communications area.

The members of both the Administrative Board and the Advisory Comﬁittee
must serve on a volunteer basis, to ensure personal dedication 'and reduce

operational cost. The membership selection may be based on invitations and
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recommendations coming from all three participating groups.

The coordination of research at the universitles, within the terms of

‘reference of the CUSAN program, may be realized in various forms. After

considering different alternatives, two models emerged as practical options.

It should be noted that these two models were selected so that one 1s struc-

tured like the current project evaluation scheme of NSERC while the other is
a more flexibly structured model providing a more efficient coordination

and allowing for a dynamic research program.

. Model #1

This model is based totally on the NSERC structure, and all Canadian
universiﬁies participate equally in the CUSAN program. The Administrative
Board and the Scientific Advisory Committee operate in the manner described
in the above paragraphs. The staff of all Canadian universitles who wish to
participate submit proposals to the program annually, and the Advisory
Committee, based on guidelines established by the board, evaluates these
submissions. Based on the merit of each proposal and the availability of
funds the successful submissions are identified and the individuals are so
informed. The overall organizational structure of CUSAN for this model is

summarized in the following block diagram.




- 20 -

Government Agencies
Industrial firms
Universities

" BOARD

Scientific ’
Advisory
Committee

All Canadian Universities

Model #2

In this model, certain universities are identified as those with dis-
tinet resources and capabilities in the wvarious areas of satellite
coﬁmunications. Dedicated satellite communications research centres are
then formally established in these universities. 1In the initial stage of

the program only a minimum number of centres, perhaps three, need be

established. The selection will be based on the expertise and resources of
the identified university groups and their geographical locations. In this
model, each centre that is established will serve as a sub~ division of the
overall organization with responsibility to coordinate and assist satellite
communications research at neighboring universities. As the activities
within the program expand, more centres can be established, to respond to
the increasing needs of the research community.

Each centre is expected to be operated by the parent university, at no

overhead cost. To ensure the proper operation of each centre, the parent
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university will hire an appropriate number of technical and scientifie

research personnel, according to their staffing policies. However, they

will be compensated for the personnel cost, by the CUSAN organization.

These dedicated staff will be available to assist all participating Canadian

universities. 1In other words, the centres will be shared by staff at all
universities and their personnel will assist in conducting those projects
approved by the Advisory Committee. Thus, all centres will be designated as
national facilities.

Within this model, again all project submissions will be made annually
to the Advisory Committee for evaluation and selection. Project coordina-
tion can be facilitated by identifying upon project selection the centre
that will provide assistance for the project. To ensure the general coor-
dination of the CUSAN program, each centre would have to report directly to
the board, with theé board deciding annually the funding level of each
centre. The centres may be run by a director and a local board with member-

ship drawn from regional university staff and appointed by the board. The

organizational structure of this model is summarized in the following block.

diagram.
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Government Agencies
Industrial firms

Universities
BOARD
|
Satellite Commun-— Scientific
ication Research Advisory
Centres Committee
Universities

Comparison of the Two Models

Model 1 has omne distinct advantage in that, it provides equal opportu—

nity to all Canadian universities to make their individual contributions to

the program. However, it has several drawbacks, as follows:

1) the financial resources of the CUSAN organization will be divided
amongst all the universities and, at an early stage in the program,
result in an unnecessary duplication of essential ground statiom |
facilities;

2) in the initial stages of the program, while the funding level is low,
the initiation of a successful program becomes too costly, due to-the
fact that most of the required funds will be absorbed by installation

costs;
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3)

4)

5)
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because of the individual university project submissions, the board
and the advisory committee will find it difficult to coordinate the
various research efforts and consolidate them towards the national
goals as envisaged for the program;

no feedback mechanism will exist to probe the successful progress of
approved projects and unsuccessful projects will only be detected,
too late, at their completion by evaluating the final reports;
because the program must fund a large number of university facili-
ties, it is unlikely that dedicated permanent staff can be hired to

assist in conducting the proposed research.

Model 2 is not perfect either. Its main disadvantages are:

1)

2)

3)

not all universities will have their own hardware facilities;
the utilization of the dedicated facilities established at each
centre, by staff at other university locations, will require travel

and communications funding and cause some research hardships;

it will benefit the staff of universities where centes are located in

a preferential manner.

This model, however, has several advantages over Model 1, which are:

1)

2)

3)

4)

the start up cost of the program will be much smaller;
because the centres will have dedicated research personnel, the

success of approved projects will be more likely;

through regular meetings between the board and the centres, the needs

of the program will be better understood;
since projects are handled at only a few centres, the board will have
an easier task of coordinating the overall research effort and con-

solidate or direct it towards the national goals of the program;



5) 1if the research activities within the CUSAN program accelerate, more
universities will likely receive their own centres and model 2 in the

future may tend to approach model 1, in its operational form.

In summary, we have proposed two separate models for the establishment
and operation of the CUSAN program. Neither model seems totally satisfac-—

tory, but the second model offers a better chance for the success of the

program. It should also be noted that for both envisaged models, funding
-

and other support would only be for research to advance the state of

knowledge as related to the satellite comguhication area, including projects

y
in the computer communications field.” Projects that only need satellite
/ N

/

communications facilities for daga/iransmission were felt tO“bé“éﬁt 6f the

o

terms of reference of thE/CUégN program.

REALIZATION OF CUSAN PROGRAM

The initial steps towards the realization of the CUSAN program must be
taken by the Deﬁartment of Communications. When such a program is approved,
effort should be made to identify the magnitude and sources of funds for its
initiation. Next, the universities willing to participate in the envisaged
program would have to be identified. TImmediately after, a general organiza-
tional structure for CUSAN, based on either of the proposed models, or a
variation of them must be established. These latter two steps need not be
handled, by DOC itself and may be delegated to an outside advisory group, but
must be carried dut omn @eﬁ;lf of the Departmenf of Communications.

Soon after the completion of the above two tasks and their approval by
DocC, fhe Board and the Scientific Advisory Committee should be appointed.
Jointly, they will undertake the task of implementing the program. The
board will work towards finalization and approval of terms of reference for

the program and soliciting additional sources of funds from the Treasury
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Board, government agencies, Telesat, the Space Science Branch of NRC, NSERC
and private and industrial organizations. The board may decide to delegate
these tasks to an advisory committee, which in turn will report directly to
the board. The Scientific Advisory Committee will finalize the terms of
references for the coordination of the research efforts at universities and
establish the criteria for the evaluation of proposals.

At this stage, an administrative body should be established to inform
the universities of the details of the program and to handle the day to day
operation of the program. Such an administrative body may be formed by the
sponsoring DOC section at headquarters. During the first year of operation
the Scientific Advisory Committee should meet as often as 1s needed to at-
tend to policy and operational matters. In subsequent years, it should meet
at least twice yearly, once for the evaluation of the proposals gpd shortly
thereafter, to discuss policy matters. However, 1if proposed model 2 was
implemented, both the board and the Advisory Committee must also meet, at
least twlce a year, with the representatives of each centre to coordinate
their activities. Such meetings may be part of the regular meetings of the

Scientific Advisory Committee.

Evaluation of Proposals

As suggested earlier, the membership of the Scientific Advisory Commit-
tee must be selected from the most competent group of individuals who are
familiar with satellite communications research, the communication goals of
the country and objectives of the CUSAN program. As such, they should be in
a position to evaluate the proposals submitted to the committee. Howevér,
every effort must be made to circulate the proposals amongst the staff of
the three participating organizations, namely, government agencies, indus-

trial firms, and wuniversities, to recelve external opinions in the
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evaluation of the difficult submissions.

In evaluating each proposal three main criteria may be used:

1) the relevance of the proposed research to the goals of CUSAN,

2) the completeness or clarity of the proposal, and

3) the competence of the applicants to undertake the proposed research.'
Since, it 1is expected that the total cost of all meritorious applications
may exceed the avallable funds, the Scientific Advisory Committee should

rate all proposals to identify the most deserving ones.

To ensure the success of the program, the applicants must be encouraged
to undertake front-line research projects with potential applications in
mind. Submission of 1large proposals, in particular, from collaborating
groups at different universities, should be encouraged. In this manner,
long term projects, with implications in handling more challenging projects
of multi-disciplinary ﬁature, can be attracted to the program. At this
time, a ﬁaximum project duration is not being recommended. However, a limi-
tation of three to five year project duration may be implemented. For long
term brojects the Scientific Advisory Committee must request interim pro-
gress reports, about mid-way through the program. These progress reports
must be evaluated by the Scientific Advisory Committee, before the release
of additional funds towards the completion of the project. Each applicant
must also be required to submit a final report, which again should be evalu-
ated by the committee. Finally, since we have proposed two possible models
for the operation of CUSAN, the handling of any project by the program, will
depend on the model that eventually will be selected. For this reason a
separate example has not been included, but the above evaluatioﬁ process

clarifies some of the related steps.



- 27 -

POTENTIAL BENEFITS OF CUSAN

Currently communications research in Canadian universities is conducted
at the initiative of staff members and is primarily supported by NSERC fund-
ing. Projects are selected in an area which'has a potential for NSERC fund-
ing and can readily result in a publication. They normally are modest in
goal and often inexpensive to undertake. More ambitious and useful projects

are seldom undertaken since they have a limited chance of success because

they are expensive to fund.

The formation of an organization, such as CUSAN, will remedy the situa-
tion in many ways. The mere existence of the program will indicate the need
for further university research effort on satellite communications and will
help in attracting funds for its operation from various organizations. 1In
turn, university staff will direct some of their time and resources to
research 1In the area and propose both technical and application oriented
topics that are innovative. The Board and its Advisory Committee will coor-

dinate the national effort by funding in certain areas which will direct the

research towards the desired goals. If Canada needs a  viable satellite

communication technology, CUSAN will help in its progress.
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Canadian University Satellite Network

The objective of this study is to develop the concept of a
program designed to enable the departments of electrical
engineering of Canadian universities to undertake applied
research and development on satellite communications topics.

A number of Canadian universities are currently involved in
research projects which could substantially benefit from the
availability of a satellite communications 1link. These cur-
rent projects have been initiated, primarily, by departments
of electrical engineering, computer engineering and computer
science in areas such as hardware development for space and
earth terminal equipment, modulation and accessing systems,
propagation studies, computer network systems, etc. Access to
a satellite communications channel would enhance and validate
the work being conducted on these projects as well as produce
a synergistic 1dentificaiton of new applications for the use
of and development of current and future Canadian satellites.

The Department of Communications wishes to explore the concept

of a Canadian Unviersity Satellite Network, which 1s intended
to foster satellite applications development work at engineer-
ing departments of Canadian universities. The concept is
based on making a small amount of satellite time available on
a regular basis in very early morning hours so that equipment
developed at universities could be tested over real 1links.
Universities would be expected to obtain sponsors and funding -
for their equipment requirements. Satellite time would be
eithjer donated by Telesat or paid for by DOC, or a combina-
tion of the both. ~

a) Determine current satellite communication related research
projects being conducted at Canadian universities. .

b) Conduct a survey of facilities at Canadian universities
which could be interfaced with a university satellite
network.

c) Conduct a survey of courses offered at Canadian universi-
ties with coverage of space communications related
topics. :

d) Identify potential applications projects at Canadian uni-
versities. For each project, establish the potential

benefits, facilites required, the appropriate technolofy,
inter-university and dindustrial relationships, funding
requirements and potential sources of funding.

e) Survey the Universities to determine the various patent,
licensing and publication policies and identify their
potential impact on projects.

f) Aggregate the potential sources of private and public
funds for the projects. '
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g) Recommend a Terms of Reference (TOR) for the program. The
TOR should identify major particlpating organizaitons, the
objective of the program and the 1link between the pro-
gram's objective and the objectives of the participating
organizations.

h) 1Identify evaluation criteria that may be userd to assess
the eligibility to participate in the program.

i) Recommend an organizaitonal structure for the ongoing
operation of the program.

j) Give an example of how a project would be handled by the
program.

A draft report shall be available two weeks before the end of
the contract and returned with comments to the contractor one
week after its receipt. The consultant shall prepare 15
coples of the final report with an option for a greater num—-
ber. A presentation of the study results shall be made at the
time of submission of the final report.

There shall be a beginning of contract meeting and a mid-con-
tract meeting and an end of contract review meeting. When
deemed necessary, meetings may be called during the contract
by the contractor or the Department.
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APPENDIX B

Summary of Survey

QUESTIONAIRES

127 letters and questionnaires sent out

38 replies

26 positive responses.

- 1 negative response, McGill, EE Dept. (they do not think such a
link is necessary.)

POSITIVE RESPONSE DISTRIBUTION (West to East)

EE DeptSo CS DeBtSc Other
1. UBC 1. UBC 1. UBC
2. U. Calgary 2. U. Calgary Oceanography
3. U. Alberta 3. Regina U. 2. U. Calgary
4. U, Saskatchewan 4. U. Guelph Mechanical
5. U. Manitoba 5. Brock U. 3. U. Western Ontario
6. Lakehead U. 6. Queen's U. Radio Science
7. U. Waterloo 7. Carleton U. 4. U. Waterloo,
8. U. Windsor 8. UNB Physics
9. Queen's U. 5. York U.,
10. Carleton U. Space Science

11. U. Ottawa
12. U. Sherbrooke
13. UNB
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POSITIVE RESPONSES

U. de Sherbrooke

Electrical Engineering Department
N. Boutin, J. Adoul, R. Goulet, S. Morissette

Current Project: Canadian mobile satellite modulation studies, Trans-
mission and coding of voice information.

U. of Waterloo

Physics Department

M.P. TitzGerald, G.L.H. Harris

Potential Project: Astronomy, satellite 1link to telescopy facilities,
e.x. Hawaii.

Lakehead U.

Electrical Engineering Department

D. Roddy

Comment : Interested and would 1like to become involved with
CUSAN.

U. of New Brunswick

Electrical Engineering Department

J. Tranquilla

Current Project: Aperture Truncation Effects, TVRO feed optimization.

U. of Ottawa
Electrical Engineering Department
N.D. Georganas, K. Feher

Current Projects: Satellite digital transmission techniques, Optimal
DAMA satellite networks.

Potential Projects: Satellite local area network interconnection.



- 34 -

6. U. of Windsor

Flectrical Engineering Department

P.H. Alexander, M. Morf (Psychology), W. Libby (Psych.)

Current Project: Characterization and measurement of satellite signal
spectra.

Potential Project: Satellite conferencing - electric field calculation
methods, The current and future state of the elec—
tronic cottage. \

7. U. of Waterloo

Electrical Engineering Department

J. Mark, J.A. Fields, J.W. Wong

Current Project: Multiple access protocals for packet-switched commun~
ication over satellites.

Potential Project: Interconnection of local area networks

8. Brock U.

Computer Science Department

J. Barchonski

Facility: Planned local computer network

9. U. of Western Ontario

Centre for Radio Science, Physies

P.A. Forsyth, G.F. Lyon, J.A. Fulford

Current Project: Tonspheric Irregularities, HILAT Satellite propaga-

: tion studies.

Potential Project: CANOPUS Data Analysis Network
(30 Canadian scientists)

(J.A. Koehler, U. of Saskatchewan)
10. York U.

Physics Department, Centre for Space Science Research
R.A. Koehler

Current Projects: CANOPUS (Canadian OPEN programme unified study)

Potential Projects: Wide angle Michelson doppler imaging interferometer,
Viking ultraviolet auroral imager.
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11.

12.

13.

14,

15.
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U. of Regina

Computer Science Department
R.B. Magulre

Potentlal Project: Distance education - teleconferencing applications

U. of Saskatchewan

Electrical Englneering Department
A.G. Wacker, D.E. Dodds

Current Projects: Robust frame sync for nolsy satllite channels

Potential Projects: Low cost MSK recelver

Queen's U.

Electrical Engineering Department

P.G. Wittke, P.H. MclLane, J.L. Mason
Current Projects: Frequency-hopped spread spectrum satellite communica-
' tions, Impalrment and properties of communications

networks.

Potentlal Projects: Satellite link for VLSI implementation centre.

Queen's U.

Computer Science Department
D.B. Skillicorn

Expressed Interest in CUSAN

U. of Calgary

Computer Scieﬁce Department
B. Unger

Current Projects: Jade: A Simulation and Software Prototyping Environ-
ment.

Potential Projects: Jade applications to electronic mail or distributed
programs and database research.
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16.:

17.

18.

19.
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U. of B.C.

Department of Oceanography
B. Emerey

Current Project: Interpretation of IE Imagery from NOAA 7/8 Satel-
lites. (Already using a satellite link.)
U. of B.C.

Electrical Engineering Department
H.W. Lee, C. Leung, R.W. Donaldson

Current Project: Modulation/demodulation techniques, coding, access
control protocols, speech and image coding transmis-
sion.

Comment : Addition of some satellite communication facilities

would be of interest.

U. of B.C.

Computer Science Department
S.T. Chanson, S.T. Buong, G. Neufeld, P.G. Gilmore

Current Projects: 1) An efficient and fault-tolerant network for local
communications.
(A gateway to satellite and appropriate protocals are
under design.)

Potential Projects: EAN Electronic Messaging System.

U. of Alberta

Electrical Engineering Department
G.D. Cormack, P. Hof, F.S. Chute, P.A. Gould, D. Routledge

Current Project: Reception, analysis and handling of meteorological
data and images.

Potential Project: Satellite Conferencing

{

Comment Dr. Chute, Gould and Routledge are interested but at
a later date.
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20.

21.

22.

23.

24.
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Carleton U.
Computer Science Department
W. Lalonde
Comment: Encourage development of such a network and believe

that it is a very important project that is not only
timely, but past due.

U. of Calgary

Mechanical Department
C.W.T. To

Potential Project: Non-stationary random response of non-linear
structures to random excitation.

U. of Calgary

Electrical Engineering Department
G.S. Hope

Potential Project: Local area network gateway for substation control for
a local computer network.

Carleton U.

Electrical Engineering Department
J. Wright, R.G. Harrison

Current Project: An Approximate Matched TFilter for Detection of
Continuous Phase Modulation Signals. Evaluation of
Linearization Techniques for Efficient UHF-SHF Solid
State Power Amplifiers.

U. of New Brunswick

Computer Science Department
B.J. Kurz

Potential Project: Remote Control of a Rock Subsidence
Monitoring/Telemetry Network (Currently installed in

the Rocky Mountains in BC and remotely cointrolled
from UNB via telephone link.)
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25.

26.

27.
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U. of Guelph
Computer Science Department
J.C. Majithic, J. Linders
Potential Project: Integrated Digital Networks. Geo-reference and

automated map making.

U. of Manitoba

Electrical Engineering Department
L. Shafai, E. Bridges

Current Project: Antenna Development for Canadian Satellite
Applications.

Potential Project: Antenna Performance Evaluation by Means of a Geoi-
Stationary Satellite.
U. of Western Ontario

Computer Science Department
J. Davies

Potential Project: Message system for Canadian Universities.
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APPENDIX C

FACILITIES SURVEY

(Based on Replies to Survey)
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11.

12.

13.
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APPENDIX C

FACILITIES SURVEY

(Based on Replies to Survey

U. Sherbrooke, EE Dept.
Computer, DEC PDP/-11/60: MAP-300.

U. Waterloo, Physics Dept.
Local computer network.

U. New Brunswick, EE Dept.
4 GHz TVRO Station, A local digital data network.

U. Waterloo, EE Dept.
Local area network (can be interfaced at baseband with satellite net-
work)

U. Western Ontario, Radio Science,
HILAT Ground Station

York U., Space Science,
Supermini Node with access to DATAPAC
(but not yet available)

Brock U., CS Dept.
Planned local computer network.

U. Regina, CS Dept.
Capability to transmit graphics by phone to overlay videodisk and video-

tape.

U. Saskatchewan, EE Dept.
Local computer (VAX 11/708) and Image Processing System (Comtal Vision

120).

Queen's U., EE Dept.
Local network with equipment for high accuracy measurement of network
properties.

Queen's U. CS Dept.
DEC VAX-11/780, Ethernet, Several NS 16032 based network hosts.

U. Calgary, CS Dept.
Extensive local networks.

U. B.C., Oceanography Dept.
Tracking antenna facility working AVHRR data from NOAA 7/8 (upgrading to

work TIP data)



14.

15

16.

17.

18.

19.

20.

21.

22

23.

- %1 =

U. BOCQ, EE Dept.

Local computer is a VAX 11/750 with an array processor subsystem; also

signal processing equipment.

U.B.C" CS Dept.

Ethernet based local computer network, also, X.25 based interface.

U. Alberta, EE Dept.

Cc-2

Computer system, satellite link (uplink and downlink) in Geography Dept.

used for meteorological data and images.

U. Calgary, Mech. Dept.
Local computer network.

U. Calgary, EE Dept.

Computer (VAX 11/750), Charles River HP and Intel system.

Carleton U., EE Dept.

Extensive RF and Microwave test equipment and components.

U. New Brunswick, CS Dept.
Telemetry Network Master Station (IBM-PC)

U. Guelph, CS Dept.
Local area network

U. Manitoba, EE Dept.
4 GHz and 12 GHz receive only ground stations;
network.

U. Western Ontario, CS Dept.
Local Area network, datapac connection gateway.

Data General computer
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APPENDIX D

COMMUNICATIONS COURSES OFFERED AT
CANADIAN UNIVERSITIES

Based on Replies to Survey and Available University Calendars

University of Alberta

E.E. 656 Statistical Communications

E.E. 657 Advanced Communication Theory

E.E. 680 Microwave Measurements & Techniques
E.E. 682 Microwave Circuit Theory

University of British Columbia

E.EI

483 Antennas and Propagation

469 Microwave Engineering

565 Data Communications

566 Communication & Information Theory
585 Antennas and Diffractions

Physics

500 Electromagnetic Radiation

Computer Science

CPSC 417 Computer Communiations
CPSC 538 Computer Networks and Protocols
PSC 530 Distributed Systems

Brock University

COSC4l4 Computer Communications Networks

University of Calgary

ENEL 611 Digital Systems

Carleton University

Systems & Computer Engineering

94.554F1  Principles of Digital Communication
94.565W1  Advance-Digital Communication
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Carleton University - continued

.94 .566F1

94.567W1
94.568W1
97 .563W1
97.566W1
97.567F1
97 .459
97.551
97.562
97.569

Multi-User Communications Systems
Source Coding and Data Compression
Mobile Communications Systems
Communications Technology
Communication Circuits

Antenna and Array Engineering
Communication Links

Passive Microwave Circuits
Microwave Solid State Electronics
Nonlinear Microwve Devices

Concordia University

- N712

N614
N611
N612

N613

University

Digital Communications by Satellite
Spread Spectrum Communications

Statistical Theory of Communications
Principles of Digital Communications

Error Control Coding Techniques in Communications

of Manitoba

24,426
24,425
24.427
24.429 -
24,726
24.727
24,743
24.778°
24,811
24.813
24.814
24,815
24,819
24.820
24.825
24.826

24,827

Communications Systems

Digital Communiations

Antennas

Microwave Engineering

Microwave Generation and Radiation -
Scattering and Diffraction of EM Waves

Experimental Methods of Microwave Engineering

Microwave Circuits

Digital System Design

Statistical Communication Theory
Digital Communication and Coding
Digital Signal Processing

Topics in Antenna Theory and Design

Advanced Engineering Electromagnetics
Satellite Communication

Spread Spectrum Communication
Computer Communication Network

McGill University

E.E.

304-524B
304-528B
535a or b
531b

532

Telecommunication Transmission Systems
Communication Networks

Space Communications and Instrumentation
Radio-Wave Propagation

Communications Theory and Analogue Signals
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McGill University - continued

Physics

Storm Weather Group

University of New Brumswick

Computer Science

Data Communications and Teleprocessing

E.E.

EE 6823 Advanced Antenna Theory
EE 3181 Electronic Surveying

University of Ottawa

E.E.

ELG4376 Satellite Communications

ELG5174 Satellite Communications I

ELG5177 Satellite Communications II

ELG 7176 Digital Satellite'Earth Station Engineering

Queen's University

E.El

435 Data Communications and Networks

835 Data Communications and Networks

867 Computer Communications (Graduate Course)
868 Computer Communications (Graduate Course)

University of Saskatchewan

E.E.

EE812B Advanced Topics in Wave Propagation
EE816A Telephony I

Physics

PHYS822B Radio Physics of the Upper Atmosphere



University
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de Sherbrooke

E.E.

416
443
452
471

University

Communications
Radiation et antennes
Systemes de communications

Theorle des systemes de communications digitales

of Toronto

E.E.

ELE1229H
ELE1231H
ELE1236H
ELE1237H
ELE1515H
ELE1531H
ELE1504H
ELE1537H1

University

Advanced Antenna Theory
Satellite Commuication Systems
Microwave Techniques

Microwave Measurements

Data Communications
Communications Networks
Statistical Communication Theory
Topics in Communications

of Windsor

E.E.

88-329
88-419

Communications I
Communications II

York University

Physics 3540.03 Communications Theory and Applications
Computer Scilence 4060.03 Teleprocessing and Networks
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Patents Policies and Regulation
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SURVEY OF PATENT POLICIES
AT CANADIAN UNIVERSITIES

The following is the result of the most recent survey on patent
policies at Canadian Universities. It was conducted in the Spring of 1981
by Dr. Beal, Director of Research Services at Queen's University. .  The
replies on the patent policies are expected to be up-to-date, but the
software policies may have changed to some degree. TFor this survey, a total
of 58 universities were approached and 29 replies were received (34 major
universities with 26 replies). The results are summarized on the following
pages.

QUESTONS RESPONSES
Patents and Inventions Yes No N/A No Answer

1. Does your university have a formal
policy on patents and inventions by

a) Academic staff 23 1 - -
b) Non-Academic staff 18 4 1 1
¢) Students, both undergraduate and

- graduate? 17 5 1 1

2. Does the university assume it has a
fundamental legal right to the owner-

ship of inventions developed in the
course of normal university work?

a) for academic staff 15 7 1 1 ambiguous
b) for non—academic staff 13 8 2 1
¢) for students, both undergraduate
and graduate? 11 10 2 . 1
3. How much of the net proceeds from 1 57.5%; 7 50%; 1 30-80%; 1 50%
- the successful licensing of a 1 15%; 1 40%; 1 50-75%3 1/3-1/2%;
a patent is returned to the 1 50-807%
inventor? 1 Case decision by Committee; -

2 15% as per CPDL

1 50-20% acc. to scale; 1 100-30%
acc. to scale; 1 50-30% acc. to
scale; 1 ~ 62%; 1 left to inventors;
1 negotiable; 1 varied.

4, 1Is there any special way in 1 General Revenue; 1 to indiv. for Re
which the remaining part of search support, 8 Res. Support Dept. or
the net proceeds is used? Fac.; 2 case by case decisionj 6 Res.
(e.g. returned to relevant support, general; 4 none;, 2 n/a.

university departments to
stimulate research)




S5.a)How are decisions made on
policy relating to patents
and inventions/

b)How are decisions made on

whether the university should

proceed to patent possible
inventions?

6. How are negotitions made
on the licensing of inven-
tions for commerical deve-
lopment?

7. Are the inventors themselves

involved directly, with

others, in these negotiations?

8. Do the above arrangements
apply broadly also to the
licensing of novel computer
software developed by uni

versity staff and/or students?

" 9.a)Does your university have

a special office or organi-
zation (e.g. for industrial
liaison) that is fully
equipped to deal with the
above matters?

b)Does it include professional

legal expertise?

c)Does it include professional

patent expertise?

d)Does it get involved in
negotiating appropriate
patent/software clauses in
research contracts?

10. Approximately how many
cases of inventions and
associated matters are
dealt with each year?

11. In approximately how many
cases are royalties on

inventions or software
currently being received
by the university?

- 49 -

9 Standing Committee; 1 Dean of Res.;

1 Research Office; 3 Univ. & union

1 Dean SGSR & Comptroller;

4 Sen. Com., or similar;

1 Board of Governors; 1 Ex. Com. on Res.

10 Standing Com.; 1 Ex. Com. or Res.;

1 V.P. Academic; 1 Dean, Dept.Head&Inv.
1 Univ. Res. Officer; 1 Dean SGSR

3 Res. Office; 1 Dean of Res.;

2 N/A; 1 CPDL

4 Standing Com.; 2 Fed. or Centre

3 CPDL or Res. Corp; 1 Dean & Dept. Head
& Inventor

1 V.P. Academic; 7 Res. Officer&others

19 Yes 1 No 1 Usually 3 N/A

10 Yes 6 No 2 Probably
2 No policy; 2 policy being developed
2 N/A

14 Yes (Inc. 2 Centres or Foundations)
5 No
1 Univ. Res. Officer; 1 N/A

4 Yes; 6 No; 11 Legal advice when needed
4 N/A

2 Yes; 7 No; 9 Expertise when needed
4 N/a

13 Yes; 3 No; 2 Sometimes;

1 Expertise when needed

1 will in future, 1 None so far
3 N/A

~ 20 to 30 5
~ 10 to 20 6
~ 1 to 10 11
~ 8 to 10 1
~ 5 to 6 2
~ 1 to 5 11

1 with substantial software
Others with some software
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Survey of Institutional Patent Policies
and Patent Administration -

T HE FOLLOWING DOCUMENT is based on a survey taken by the Society of Univer-
sity Patent Administrators in 1977. Subjects of the survey were the patent poli-
cies of universities with employees who are members of the Society. As far as can be
determined, this is the first such survey since the publication in 1962 by the
National Academy of Sciences—National Research Council of University Rescarch
and Patent Policies, Practices and Procedures. The latter document is primarily a
comipilation of patent policies exactly as furnished by the institutions surveyed.

The 1977 survey was undertaken because of a growing interest in putents and
the perception of a need for an up-to-date survey of patent policies which would be
composed of carefully prepared questions and would provide analysis of the replies,
The questionnaire used in this survey is based on one that was tested at six institu-
tions and further refined before distribution. (A copy of the questionmaire is in-
cluded as Appendix A; responding institutions are listed in Appendix B.)

Forty-eight major rescarch institutions provided information for this document.
The answers to the survey questions have been tabulated and the implications of
these results are discussed. It will be noted that there is a wide variety of answers to
certain questions, which is a result of the differences in institutional organization
and practices. In some cases there are multiple answers to one question by the same
institution. In questions involving titles, where many variations are possible, the
answers have been grouped by titles that are considered to be equivalent. Where
only one institution has responded in a particular way to a particular question, such
answers generully have been grouped as “other.™

Although a number of institutions that were surveyed did not reply (a few with
large patent portfolios), the information provided and analyzed should be largely
representative of the general community of research universities.

I. Name of institution (sec Appendix B). Where an institution checked more than one an-
) swer, this has been interpreted to mean that more
2. Who authorized the institution’s pateat policy? than one body acted on the policy. In such cases,
. nl ighest-ranked body wi unted.
(a) Trustees, regents, or equivalent 37 only the highest-ranked body was counted
(b) President, chancellor, or equivalent 5 )
(c) Faculty 2 3. What office administers the patent policy?
(d) Other (such as state law or Rescarch administration office 18
state agency) 4 Vice president or dean of research 10
48 Research foundation 8
Copyright © 1978 NACUBO } MARCH 1973




Vice president for administration 3
Patent commnuitice 3
Patent oflice 3
Other 3

48

4. To whom is the oflice in (3) above respon-
sible?

Vice president, vice chancellor,

provost, or simifar ofticer 24
President 12
Trustees 3
Dircctor of foundation 3
Dcan 3
Other 3

48

5. Is therc a patent committec?

Yes : 34
No - 14
48
6. What is the composition of -the patent com-
mittee?
Faculty and administration 23
Faculty only 7
Faculty, administration, and students 4

34
Note that four institutions have patent commit-
tees that include students (presumably graduate
students ).’

7. What are the functions of the patent com-

mittce?

Formulate patent policy 22
Determine royalty distributions 16
Make decisions on patenting inventions 26
Negotiate license arrangements 2
Other 5

7

This question received multiple answers and all

functions may not have been described. For ex-
ample, some patent commiittees may be involved
in arbitration (see 16 below) but this item was
mentioned only once.

2
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8. Does the patent policy cover:

(a) Faculty 47
(b) Professional staff 47
(¢) Nonprofessional staff 43
(d) Graduate students emploved by
institution 46
(e) Graduate students not employed by
institution 25
(f) Undergraduates employed by
institution 42
(g) Undergraduates not employed by
institution 21

Of the institutions responding, one had not vet
adopted a patent policy, which accounts for the
maximum number of 47 rather than 48. The sig-
nificant decrease in coverage for both graduate
and undergraduate students not emiployed by the
institution probably relates to the fact that em-
ployment (and thus the payment of salary) is
used in many cases as the basis for a university
claim to equity in inventions, rather than the pro-
visions of funds or facilities (sce 15 below).

9. By which of the following docs the institution
control the disposition of patent rights (with
the understanding that it sponsor may sub-
sequently take control)?

{a) Taking title to inventions 36
(b) Directing or approving disposition
by inventors i

(¢) The voluntary referral of an
invention to the institution if
there is no sponsor requirement 1t

58

Eight institutions checked both (a) and (b), which
may mean that the policy is covered by (b), but
that in some cases the inventor is required or
elects to give title to the institution as provided for
under (a). However, two of thesc eight institu-
tions also checked (c¢), possibly an attempt to
cover both inventions in which the institution has
an equity and those in which it does not (sce 15
below). The remaining nine institutions in cate-
gory (c) constitute a large number in which the
institution exercises no controt at all (unless there
is a sponsor requirement),
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A policy as in (b) of directing or approving dis-
position by inventors provides much greater flex-
ihility than that listed in (). Under (b)), title can
be directed to the institution, to a patent manage-
ment firm, or to the government or another spon-
sor without the necessity of title first going to the
institution,

10. Does the institution enter into agreements
with possible inventors (see 8 above) to es-
tablish patent rights? Complete only one re-

sponse:
(a) For all possible inventors 16
(b) For all possible inventors who
" participate in sponsored research 8
(¢) For all possible inventors who
are employed 14

(d) For all possible inventors who
are employed only in sponsored
research

(¢) No agrcements with anyone

IAO\

48

The twenty-four institutions responding affirma-
tively to (a) or (b) are well covered insofar as
the requirements of sponsored research, particu-
larly government-sponsored rescarch, are con-
cerned. Institutions covered by (c¢) and (d) are
not fully meeting the obligations of sponsored re-
search. since these obligations extend to all per-
sons who participate in or perform part of the
work, not only those who are employed by and
paid from a grant or contract. The four institu-
tions responding aflirmatively to (¢) are not in
compliance unless the terms of the applicable
patent policy can be held 1o be as tegally binding
as an individual agreement,

For inventions that result from research which is
not sponsored, the thirty institutions designating
(a) or (¢) are all fairly well covered, except that
(¢) would not apply, for example, to a graduate
student who makes an invention but is not em-
ployed by the institution. Among the other seven-
tcen respondents there is a gap that is partly ex-
plained by the eleven who responded to 9(c)
above (in which referral of an invention to the
university is entirely voluntary unless there are
sponsored research requirements).

11, Doces the institution use, or have its admin-
istrators considered using a single agreement
1o cover both patents and copyrights?

Yes |
No , 35
48

S

12, Are one or more patent management firms
used? If so, give names.

Yes 40
No 8
48

Rescarch Corporation was predominant, followed
at a distance by Battelle, University Patents, Inc.,
and others.

13. If a decision is made in the institution (not
by a patent management firm) to make a
patent application, who makes the decision?

Patent committee 11
Rescarch administration oflice 9
Associate provost, vice president,
or dean for research 9
Research foundation 4
President 3
Vice president for business or finance 2
Putent olhee 2
Other (such as state, governing
hoard, inventor) 5
No answer 3
48

14. Docs the instilution’s patent policy require
reporting by those covered by the policy (see
§ ubove) of:

(a) All inventions, even if there is no
institutional or sponsor equity 19

(b) Allinventions on which patents are
applied for, even though there is no

institutional or sponsor cquity 5
(¢) Allinventions where there is some
institutional or sponsor equity 19
(d) Only those inventions that must )
be reported to a sponsor 5
48
3
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Institutions that are diligent in pursuing technol-
ogy transfers and public use of their inventions
probably falt into group ().

15, What is the hasis of the institution’s cluim
for institutional equity in an invention? That
is. what is the legal consideration for the
institution 1o obtain rights?

{2} Payment of salary or stipend 29
(b) Provision of funds or fucilities 34
(c) Other (such us putent services
furnished to inventor or state
legal requirements) 7
70
Twenty-two institutions checked mare than one of
the unswers. Twenty-one of these responded to
both (a) and (b). There is a question as to
whether the citation of salary or stipend as a con-
sideration for patent rights is reasonuble or even
legally enforceable.! Faculty are not employed to
develop patentable inventions, their salaries and
promotions are not based on the value of inven-
tions they may make, and where they have tenure,
according to Blackwell, *“the agreement by the
college to continue to employ them would not, so
far as they are concerned, constitute considera-

[T¥Y

tion.™

The provision of funds and facilities for rescarch
does not have the handicap of (a) above and can
be used for both emploved and non-employed in-
ventors (such as students). Further, the institu-
tion would have no equity (unless the inventor
would choose to hundle it thraugh the institution)
in an invention whase canception or reduction to
practice does not involve institutional funds or
facilities.

16. Is arbitration or some other form of decision-
making provided for in the event of a dis-
agreement as to the institution's equity or
rights in an invention?

Yes 27
No 21
48

'See Blachwell, T. E. Collewe Law. (Washington,
D.C.: American Council on Education, 1961.) pp. 175-
180. “The Administration of Faculty Patents.”

2 1bid, p. 179.

4
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The absence of arbitrition provisions in twenty-
one insiitutions is somewhat surprising,.

17. Does the institmion ever relinquish to the
inventor its rights to an invention?

Yes . 40
No 8
’ 48

If so, under what circumstances?

Miscellancous answers included cases in which
sponsor and institution chose not to patent.

18. Does the institution ever handle for inventors
those inventions in which it has no equity?

Yes 22
No 26
48

If ves,” what arc the conditions?

Miscellaneous answers included paying more than
nornud royalties to the inventor.

19. If the institution retains patent rights for in-
ventions, what share of royalties is paid to
the inventor(s)? Net or gross?

Maximum possible 1
Net 80% scaled down to 25% as total
royalty increases 2
Gross 509 plus first $3,000, then
25% 1o $13,000, then 15% 2

Net 60% 0-$25,000; 50% $25,000-
$50,000; 40% $50,000-875,000;
306« above $75,000 1

Net 509 plus first $1,000 of
institution’s net

Gross 15% plus 50% of additional net

Net 50%

Net 509 or gross 25%

Net 509 maximum, 20% minimum by
arbitration o1

Net 50% after first $5,000 net

Net 50% until expenses, then 20%

bt N s

of gross 1
Net 42.5% , 1
Net 40% 1
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Net 40% 0-850,000; 309 $50,000-

$100,000; 15% above $100,000 2

Gross 15% until costs recovered,
then 409 net 1
Net 330 1
Gross 28%% 1
Net 25%% 5
Gross 20% 1
Gross 15% 9
Net 15% 4
Case by case 3
No answer 1
48

Although the difference between gross and net
royvalties varies widely from patent to patent, the
answers to this question are listed such that the
amounts to inventors decrease in order of total
royalties from top to bottom. The median an-
swer is 33% of net royalty income for the inven-
tor. Royalty shares to inventors appear to have
increased significantly since the 1962 survey re-
ferred 10 at the beginning of this document. The
method of giving the inventor a large initial share
and decreasing on a sliding scale (indicated in
five of the answers) has the merit of providing a
climate of greater cooperation among researchers
by reducing the potential rewards to the one re-
searcher who is named the legal inventor.

20. What disposition is made of the institution’s
share of royalties?

Rescarch 26
General institutional funds 10
Reseirch and patent costs 6
Education and rescarch 3
Patent costs 2
Other 1

48

21, What steps, if any, are taken to insure that
all inventions are properly disclosed?

None (although the patent policy may

S0 require) 23
Regulations ‘ 11
Periodic reminders 8
Periodic meetings 5
Special educational program 4

2:4:2

Annual invention statement 3
Other 2
56

Eight institutions used more than one method of
obtaining invention disclosures. It is likely that
@ greater number used more than one method
but did not indicate this.

22, Docs the institution have any institutional
patent agreements (IPAs) with federal agen-
cies? If so, list the agencies.

Both HEW and NSF 10
HEW only 11
NSF only 3

24

Note that more than half of the responding insti-
tutions have no IPAs.

[ 2]
w

In negotiating sponsored research ugree-
ments with industry, does the institution ac-
cept requirements for sponsor to obtain:

(a) Title to all inventions 27
(b) Exclusive license 26
(c) Exclusive license for limited period 26
(d) Exclusive license for limited period

with march-in rights for lack of

diligence 28

(e) Nonexclusive license 31
(f) Other 7
145

Muny institutions indicated more than one an-
swer; three questions were. the-average number of
these. The number of (a) and (b) answers could
cause concern about the diligence of institutional
endeavors for protection of the public interest.
Where title to inventions is given to a sponsor as
in (a), the inventor's normal share of royalties
under a patent policy presumably disappears.

24. Under the arrangements described in (23)
above, is there any provision for royalties or
other reimbursement to the institution, such as
increased indirect costs?

Royalties 21
Increased indirect costs 17
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None 10

48

As in 23(a) above, where the compensation to
the institution for patent rights consists of in-

ereascd indirect costs or is noncxistent, the inven-
tor's share of royalties presumably disappears.

25. For inventions owned or controlled by the
institution and not assigned to a patent man-
agement organization, which of the cate-
gories of (23) above best describe the insti-
tution’s policies for assignment or licensing?

(a) Title to all inventions 3
(b) Exclusive license 11
(¢) Exclusive license for limited period 8
(d) Exclusive license for limited period

with march-in rights for lack of

diligence 19

(e) Nonexclusive license 13
(f) Other S
59

Only eleven institutions indicated more than one
answer. Note that many more of the responding
institutions indicated willingness to give greater
rights to a rescarch sponsor (see 23 above) than
to a licensee or assignee.

26. How many patents were applied for on the
institution’s inventions during the last ten
years by:

(a) Inventor 165 (known)

(b) Institution 889
(c) Patent management
organization 554
(d) Industrial sponsor 119
(e) Government sponsor 60 (known)
1787

Although the number for any one institution
varies from 1 to 150 for the total of categories
(a) through (e) combined. the average is 37 per
institution, or about 4 per year per institution.
While this may not appear to be a large number,
over a ten-year period the total of 1787 for all
institutions is significant.

6

27. How many of the patents listed in (26)
above were issued? 937

28. How many of the patents that were
issued (see 27 above) were
licensed? 469
These answers indicate & high ratio-—fiftv per-
cent—of patents licensed to patents issued.

APPENDIN A UNIVERSITY PATENT POLICIES AND
PATENT ADMINISTRAHON QULSTIONNAIRE

1. Name of Institution

2. Who authorized your patent policy?
a. Trustecs or regents
b. Faculty
c. President or chancellor
d. Other (please specify)

3. What oflice administers the patent policy?
4. To whom is that office responsible?

5. 1Isthere a.p:ucnl committce?

6. What is its composition?

7. What are the functions of the patent
committee?

8. Docs the patent policy cover:
a. Faculty
b. Professional staft
c. Nonprofessional staff
d

. Graduate students employed by
university

o

Graduate students not employed hy
university

Undergraduates employed by university

g. Undergraduates not employed by
university

9. Does your institution control the disposition
of patent rights by either (it is understood
that a sponsor may subsequently take con-
trol):
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10.

.

14

Tuking title to inventions

Or directing or approving disposition by
inventors

Or is the referral of an invention to the
university voluntary if there is no spon-
sor requirement

Do vou enter into agreements with possible
inventors (sece 8 above) to establish patent
rights (complete only onc response)

a. For all possible inventors from & above
(specify a, by e, d ... etc)

b. For all possible inventors from 8 who
participate in sponsored research (specify
ahyc...cto)

¢. For all possible inventors from 8 who are
cuploved (specify a, b, c. .. etc)

d. For all possible inventors from 8 who are
cmploved just in sponsored research
(specify a, b.c. .. etc)

Do vou or have you considered using a sin-
gle ngreement to cover both patents and
copyrights?

Is one or more patent management firm
utitized and if so give names?

If the institution (not a palent management
firm) decided to muake a patent application,
what oflice makes this decision?

Daoes your patent policy require reporting

by those covered by the policy (see 8) of:

a. Al inventions made even though there is
no institutional or sponsor cquity, or

b. All inventions made on which patents are
applied for, even though there is no insti-
tutional ar sponsor equity. or

¢. All inventions made where there is some

institutional or sponsor equity, or

Only those inventions made which must

be reported to a sponsor

&

What is the basis of the institution’s claim
for institutional equity in an invention, i.c.

16.

18.

19.

24,
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what is the legal consideration {or the uni-
versity to obtain rights?

a. Payment of salary or stipend

b. Provision of funds or facilitics

c. Other

Is arbitration or some other form of decision-
making provided for in the event of a dis-
agreement as to the institution's cquity or
rights in an invention?

Does the institution ever relinquish its rights
to an invention back to the inventor? I yes,
under what circumstances?

Does the institution handle inventions for
inventors in which it has no equity? If yes,
what arc the conditions?

If the institution retains patent rights for in-
ventions, what share of royaltics is paid to
inventor(s)? Net or gross?

What disposition is made of institution's
sharc of royalties?

What steps if any are taken to assure that
all inventions are properly disclosed?

. Daes your institution have any institutional

patent agreements (IPAs) with federul agen-
cies? If so, list ugencies

In ncgotiating sponsored research agreements
with industry, do you accept requircments
for sponsor to obtain:

a. Title to all inventions

b. Exclusive license

c. Exclusive license for limited period

d. Exclusive license for limited period with
march-in rights for lack of diligence

e. Noncxclusive license

f. Other

Under the arrangements described in 23
above, is there any provision for royaltics or
other reimbursement to the university, such
as increased indirect costs?
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25. For inventions owned or controlled by the
institution and not assigned to a patent man-
agement organization, which of the cate-
gories of 23 above best describe the institu-
tion’s policies for assignment or licensing?

26. How many patents were applied for on your
institution’s inventions during the last ten
years by:

Inventor

Institution

Patent Management Organization
Industrial Sponsor

Government Sponsor

27. How many of the above patents issued?

28. How many of the patents in 27 were licensed?

APPENDIX B: INSTITUTIONS RESPONDING TO
PATENT SURVEY

University of Akron

Ball State University

Boston College

Brown University

University of California System
California Institute of Technology
University of Cincinnati
Colarado State University Research Foundation
Concordia University

University of Connecticut

Corncll University

University of Dayton

University of Delaware

Untversity of Denver

University of Georgia

University of Guelph

University of Houston

University of Illinois at Urbana-Champaign

University of lowa

University of Kansas

Kansas State University

Kent State University

University of Kentucky

Universite Laval .

University of Maryland

University of Michigan

University of Minnesota

University of Mississippi

University of Nebraska

University of New Mexico

Research Foundation of State University of
New York

University of Oklahoma

University of Oregon

Princeton University

Purdue University

Rockefeller University

Rutgers University

Salk Institute

Simon Fraser University

University of Southern California

Southern Wlinois University

Texas A&M Research Foundation

University of Toledo

University of Virginia

Virginia Polytechnic Institute and State University

Washington State University

University of Wisconsin

Yale University

Adminisirative Service supplements document prin.
ciples, policies, practices and procedures in the field of
college and university managemeni. They provide addi-
tional information about subject fields or offer specific
guidance in regard to generally accepted principles and
policies, Supplements are the result of a comprehensive
review process modeled afier that used for the basic
chapters of the Service.
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Patents at Colleges and Universities

Tm-: AREA OF PATENT LAW and its practice is
onc of the most complex of legal specialties,
generally requiring both a technical and legal
buckground in addition to a proficiency in patent
law. Nevertheless, a level of understanding suffi-
cient to handle patentable discoveries in the proper
manner can readily be established at any institu-
tion, regardless of size. The possession of this
underslanding can allow the dissemination of im-
portant and valuable rescarch findings by publica-
tion, by patenting, or by both, in a manner that is
likely to produce the greatest benefit for the insti-
tution, the discoverer, and the public.

Institutions establish patent policies for a vari-
cty of reasons, usually to achieve one or more of
the following objectives:

1. To facilitate the transler of technology and
the uiilization of findings of scientific research in
order to provide maximum benefit to the public
therefrom.

2. To encourage rescarch, scholarship, and a
spirit of inquiry, thereby generating new knowl-
cdge.

3. To provide machinery by which the signifi-
cance of discoverics may be determined so that
the commercially meritorious may be brought to
the point of public utilization.

4. To assist in an equitable disposition of inter-
ests in inventions amony the inventor, the institu-
tion, and, when applicable, a sponsor.

S. To provide individual incentives to inventors
in the form of personal development, professional
recognition, and financial compensation.

6. To assist in the fulfillment of the terms of
research grants and contracts.

7. To safeguard the intellectual property repre-
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sented by worthwhile inventions so that it may
receive adequate patent prolection.

8. To facilitale the development of institutional
patent agreements with the federal government.

DEALING WITH PATENTABLE DISCOVERIES

In order to deal with discoveries that may have
patentable significance, the following should be
present in an institution: first, a documented
patent policy approved by the governing board,
which definies the rights and obligations of the in-
stitution, the inventor, and, when applicable, a
sponsor. Second, an institution requires a focal
point of adequate patent understanding that will
serve as collection point and conduit for dis-
covered information on its way to the Patent
Office and to becoming a development aclivity.

The third requirement is the capability to carry
forward the development of a discovery until it
results in a usable commodity for which the in-
stitution can obtain a financial return. This may
be accomplished by an in-house patent manage-
ment group, by an institution-affiliated founda-
tion, or by arrangements with invention manage-
ment agencies. None of these three requirements
need be costly to set up or expensive to maintain.

Need for Patent Knowledge

Since the early sixties there has been an increas-
ing cmphasis on applied research output, a de-
mand that educational institutions be “more rele-
vant to socicty.” Where discoveries in the scientific
and technological arcas arc concerned, this raises
the question, “*How can your discoveries be used?”
The federal government, by its funding policies,
has reinforced the need for the educational com-
munity to examine the “relevancy” of its research.
Research proposals directed at investigating topics
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with implicit use in the solving of immediate prob-
lems are more likely to be funded than those
aimed at basic research generating information
that is not presently usable. Technical discoveries
from such. “relevant™ rescarch are more often
found to be patentable than are discoveries from
basic research. Thus, if an institution accepts fed-
eral research support, it is likely to be involved
with decisions relating to patents.

The President’s Patent Policy Statement of
August 23, 1971, the liberalization of some gov-
ernment patent waiver policics, and the use by
several agencies of institutional patent agreements
indicate that the educational community may be-
come more and more involved in patent deter-
minations. Thus, provisions of the institutional
patent policy should be developed to recognize,
as far as possible, any current federal require-
ments or guidelines on the subject. A sound policy
can facilitate the release of title rights by the gov-
ernment and be the basis for implementing an
institutional patent agreement with federal agen-
cies.

The guidelines in this document are intended to
assist administrators in determining the level of
activity best suited to the ‘invention and patent
needs of their institutions. Inventions as assets
may not represent a readily available source of
funds that can be applied to solve acute financial
problems. However, each institution should, with-
out excessive cost, acquire the capability of bring-
ing to public use any commercially valuable dis-
covery made in its laboratories.

NATURE AND SCOPE OF PATENTS

A patent is a property right granted by a sover-
eign nation, which gives the holder the exclusive
right to control the ‘manufacture, use, and sale of
an invention for a period of years. As property it
may be sold or assigned, pledged, mortgaged,
leased (licensed), willed or donated, and be the
subject of contracts and agreements. Control may
be accomplished by exercising the exclusive rights
referred to above or by permitting others to exer-
cise such rights under the terms of a license. The
United States patent system is implicitly author-
ized by the Constitution in the provision that,
*Congress shall have the power . . . to promote
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the progress ‘of science and the useful arts by
securing for limited times o authors and inventors
the exclusive right to their respective writings and
discoveries.” Legislation implementing the Con-
stitutional provision is found in Title 35 of the
U.S. Code.

Each country has its own requirements on
patenting, including standards for what is patent-
able, formalities for establishing a patent, the
effective date and duration of the patent grant,
requirements relating to the use of a patent, and
annual taxes to maintain it in force. Under United
States standards of patentability, all patent ap-
plications are examined for novelty, wtility and
nonobviousness, and it is the applicant’s respon-
sibility to establish these elements to the satisfac-
tion of the Patent Office before the patent is al-
lowed to issue.

Patentable novelty and commercial novelty are
not necessarily synonymous. A device may lack
novelty as far as the Patent Office is concerned
and yet be received by the public as a “new" item.
The requirement for wility appears self-explana-
tory. In regard to the third requirement, the inven-
tion must be nonobvious at the time of invention

" to a person having ordinary skill in the art to

which it pertains,

The duration of all US. patents is 17 years
from the date of issue and they are not renewable.
In contrast to the practice in most foreign coun-
tries, there is currently no annual tax levied by
the United States government to maintain a patent
in force, nor are there any current legislative re-
quirements that the teachings of a patent be a
commercial reality within a given period of time.
under penalty of compulsory licensing or for-
feiture.

It is the responsibility of a patent holder (the
patentee) rather than the government (the paten-
tor) to police the use of the patent and either to
bring infringing parties under a license or to pros-
ecute them for infringement. If the patentee in-
tends to keep the patent in force, he or she is
obliged to defend the validity of the patent if it is
attacked. The patent granted by the U.S. Patent
Office is only prima facie evidence of the exclu-
sive right it purports to establish. The presump-
tion of validity that attaches to a patent may be
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subsequently rebutted and invalidated in a federal
court proceeding by third parties formally charged
with infringement if they present satisfactory proof
that the patent should not have been issued.

The 1952 Patent Act sets forth those classes of
patent matter that are cligible for patenting. That
statute provides that any inventor who “invents or
discovers a new or useful process, machine, man-
wfacture, or composition-of-matter, or any new
and useful improvement thereof, may obtain a
patent therefor, subject to the conditions and re-
quirements of the law.” The law also allows the
patenting of new varieties of asexually produced
plants other than tuber-propagated plants or plants
found in an uncultivated state. These six categories
plus patents for designs compose a complete list
of subjects that the law deems to be patentable.
Design patents, which relate to the ornamental
appearance of useful articles, are seldom en-
countered in an educational setting.

Some subjects that cannot be patented because
they are outside the scope of patents are:

1. Theories.
2. Ideas.
Plans of action.

Resuits.

o W

Methods of doing business.

=2}

. Discovertes of laws of nature or scientific
principles.

7. Things immoral or injurious to health and
the good of socicty.

8. Works eligible for protection under the copy-
right laws.
Patents and Publication

Patents and publication are closely related. A
patent is a form of publication, which describes

“an invention to the world at large in return for a

limited period during which others can be excluded
from using the invention. However, care must be
taken in disclosing an invention, such as by publi-
cation in a scientific or technical journal, in order
to avoid placing the invention in the public domain
and thus losing the right to obtain a patent.

In the United States a patent may be obtained
if a patent application is filed within one year
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after the invention is disclosed through publica-
tion or commercial use. In many foreign countries
a patent cannot be obtained if there has been any
disclosure of the invention to the public prior to
the filing of a patent application. However, under
an interpational eonvention, a patent application
in the United States generally will preserve for one
year the right to file' patent applications abroad
even though there has been publication of the in-
vention subsequent to the U.S. patent application
but before foreign patent application is filed.

ELEMENTS OF AN INSTITUTIONAL PATENT PoLICY

An institution secking to establish or clarify its
position regarding rights to and disposition of
patentable inventions should develop a statement
of patent policy. The statement should be broad
enough to encompass all foreseeable patent situa-
tions, yet specific enough to allow administration
of the policy without frequent recourse to policy
deliberations by an advisory committee, The state-
ment should briefly define the administrative struc-
ture for processing a patentable discovery and it
should be directly and succinctly presented for
clear understanding by lay persons in the field.
The basic purpose of a patent policy is to define
the rights and obligations of both the inventor and
the institution as regards patent matters. To the
extent that policies on consulting deal with patents,
it is advisable to take them into account when
formulating a patent policy.

Some institutional patent policies are incorpo-
rated into patent manuals that provide the reader
with a brief orientation on patent matters. These
publications can be helpful to neophyte inventors,
but they should be prepared such that the institu-
tional policy is clearly distinguishable from gen-
eral instructional materials.

The following topics typically are found in in-
stitutional patent policies: ’

1. Preamble.

2. Applicability of the policy.

3. Establishment of the inventor commitment.
4. Rights of the parties.

5. Income-sharing arrangement.

6. Administrative arrangements.
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Preamble. Although optional, this section is
recommended. It should relate the basic purposes
of the institution, its obligations to the public, and
the scholarly aims of its faculty to the institution’s
interest in patents and ways in which patents serve
these ends. The preamble should be kept short
and to the point and establish a sound foundation
for what is to follow.

Applicability of the Policy. This section defines
research situations, sources of funds, all categories
of persons who may invent (that is, faculty, staff,
and student), activities in which such persons are
engaged, and any combinations of these elements
that would bring an inventor into the scope of, or
cxempt him or her from, provisions of the policy.
Educational institutions do not usually lay claim
to all inventive concepts generated by their em-
ployees or students. Rather, they limit themselves
to those that arise as a result of employment rela-
tionships or use by the researcher of institution
resources, facilities, or information.

Establishment of the Inventor Commitment.
Once an institution determines the criteria for
applying the policy to individuals, its personnel
may be required to dispose of inventions as de-
termined by the institution in one of several ways
(listed in generally decreasing order of enforce-
ability)

1. By a formal inventor agreement—a legally
cnforceable contractual commitment by a person
to dispose of inventions as determined by the in-
stitution. The agreement becomes a standard form
for the- institution and should be drafted by an
attorney to insure its enforceability. It is best
executed by the individual when he or she as-
sumes employment.

2. By a state statute which stipulates that in-
ventions made in state institutions or by state em-
ployees be disposed of in a predetermined manner.

3. By a person giving his or her written assent
to the stated patent policies of the institution,
which policies pronounce an obligation by the in-
dividual with respect to inventions.

4. By astated patent policy containing a patent
commitment which is established by the governing
board and brought to the attention of individuals,
but to which such persons are not required to give
their personal formal assent.
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5. By the presence of a policy allowing the in-
dividual to dispose of inventions as determined by
the institution or to retain title, at his or her
option.

To allow an institution conducting sponsored re-
search to fulfill its contractual obligations, it is
essential to have for every person engaged in such
research a valid, binding commitment to assign
inventions.

_Rights of the Parties. The policy should specify
the rights that the institution, the inventor, and
sometimes outside sponsors have in the invention.
The instittion usually receives a valid, binding
assignment of title to the patent application to-
gether with a commitment by the inventor to co-
operate in executing legal documents, reviewing
patent prosecution papers, and in some cases,
assisting in the development or marketing of the
patent. The inventor is entitled to receive from the
institution a clear statement of his or her rights
and share of income, and the institution’s plans for
bringing the invention into public use, including a
contingency for reassignment to the inventor.
Sponsors’ interests in these situations are usually
represented by the institution based on the terms
of the research agreement. Sponsor equities in
patents must be scrupulously observed by the in-
stitution to permit it to perform and maintain its
contractual obligations.

Income-Sharing Arrangement. Educational in-
stitutions that accept assignment of patents from
inventors customarily share royalty income with
them. The inventor's share generally ranges from
15% to 50% of net income, although there are a
few policies that authorize income outside these
limits. Some institutions use sliding scales of in-
come-sharing between these limits with a greater
percentage going to the inventor from the early
receipts and the rate of sharing declining as the
amount of royalties increases.

Most royalty-sharing arrangements are prede-
termined, that is, the inventor cannot négotiate a
higher rate of sharing than stipulated in the in-
stitutional policy. Predetermined sharing rates
have the advantage that it is unnecessary to pass
judgment on the relative worth of each invention.
They are easier to administer and usually reward
the inventor equitably because a valuable inven-
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tion’s true merit is reflected in the greater total
royalty revenues it generates, a portion of which
inures to the benefit of the inventor. Where sev-
eral individuals collaborate on a patentable in-
vention the inventor's income share is divided
among them in portions agrecable among them-
selves (including co-developers who may not
lcgally be inventors).

Administrative Arrangements Defined by Pol-
icy. Patent policies usually specify that patent
activities be placed under the administrative cog-
nizance of an institutional patent committee ap-
pointed by the governing board, the president, or
the faculty senate with a majority of the individ-
uals on the committee representing scientific or
technical disciplines. It is not uncommon for a
dean, a vice president, or even the president to
serve as chairman. This committee often has the
responsibility for recommending or establishing
patent policy, adjudicating disputes, determining
which inventions shall be the subject of patent
applications, and overseeing the administration of
patent matters within the institution.

ADMINISTRATION AND DEVELOPMENT
OF INVENTIONS

The provisions of the institutional patent policy
usually determine the make-up of the administra-
tive organization for patents. Typically found at
the top of the structure is the patent committee
described above. The size of the administrative
organization below this committee will vary, de-
pending in part on the amount of research result-
ing in patents at the institution and on whether or
not the institution assumes its own patent devel-
opment and marketing responsibilities or dele-
gates them to another organization.

Serving the committee as its operating arm on
a part- or full-time basis is the institution's “focal
point” on patents, an administrator usually drawn
from the office of research administration, the
legal department, or the business office. This ad-
ministrator need not be a patent or general at-
torney but must have a thorough understanding
of institutional patent policy and enough back-
ground in patent procedures and patent law to
handle procedural and policy problems arising in
the management of patents.

In a large operation, the patent administrator
and any assistants may be a part of the institu-
tion's administrative group and often will work
full time on patent-related matters. In a modest
institutional patent operation, this individual may
come from one of the basic science departments
and spend only a few hours per month on duties
related to patents. Regardless of the size of the
patent operation, there should be at least one per-
son who understands the essential requirements
for handling patentable information (which is also
perishable). This should insure that valuable
property rights arc not lost to the institution by
premature disclosure, publication, or public use
prior to filing a patent application or to releasing
the invention to an affiliated patent development

group.

Development and Marketing

The development and marketing of inventions
typically occurs in one of three ways: in-house, by
an institution-affiliated foundation, or by a patent
management organization.

In-house. In this case, the institution controls
and performs the invention cvaluation that pre-
cedes the decision to patent, the filing of patent
applications, the demonstration of the invention’s
feasibility, and the licensing (not necessarily in
this order). This option is initially more costly,
because it requires an early outlay for patent ap-
plication costs and the overhead costs of patent
administrative services. However, if sizable royal-
ties are earned, this approach may be the most
advantageous overall,

Institution-affiliated foundation. This option
can have the advantages of better availability of
funds to carry on the development of inventions
(a speculative activity) and greater freedom to
employ commercial methods to develop and pro-
mote the uses of the inventions. Assuming equal
capabilities to develop inventions, the presence of
a foundation may result in less income for the
institution because of the foundation’s expectation
of sharing income. Both the in-house management
and the institution-affiliated foundation manage-
ment of patents allow the inventor to work closely
with the unit that is promoting .the invention. The
inventor's ready assistance and background often
are crucial to getting the invention covered by a

5
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patent and “off the ground™ as a commercial
success.

A patent management organization. Patent de-
velopment and marketing by one of these organi-
zations has some distinct advantages: it permits
an institution to be active in patents with a mini-
mum financial outlay aud it allows considerable
legal, marketing, and patent management exper-
tise to be tapped at no immediate cost to the in-
stitution. The chief disadvantage in this arrange-
ment is, of course, that a substantial portion of
any royalties earned is shared with the patent
management group as compensation for services.
Also, because of the large number of inventions
handled by organizations of this type and the
geographical limitations involved, it is possible
that this arrangement will diminish the valuable
personal input of the inventor in development and
marketing efforts.

These three routes of invention development
need not be mutually exclusive for an entire patent
program. Many institutions utilize more than one,
depending on the type of invention reported and
the location of the various capabilities needed to
develop it.

It is advisable for an institution involved with
patents to have available the services of a patent
attorncy to answer questions, interpret the law,
prepare, file and prosecute patent applications as
the need. arises, and serve as a representative dur-
ing patent-related negotiations. Because of the
diversity of complex patent subject matter gener-
ated in colleges and universities, it is desirable
that the attorney be affiliated with a firm that in-
cludes individuals with a wide variety of technical
backgrounds. The American Patent Law Associa-
tion can be of assistance in making a selection.

PATENTS IN SPONSORED RESEARCH

The patent policy of the institution may be an
important consideration at the time a rescarch
proposal is submitted to a sponsoring agency. It is
important for the faculty performing research to
be aware of any agency patent policies that may
conflict with the institution's patent policy. If this
information is known in advance, the faculty
member will be able to determine the institution's
position with regard to the submission of pro-
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posals that are likely to produce patent policy
conflicts. When there is a conflict it may be pos-
sible to negotiate the differences, thercby assuring
the availability of research funds. If the faculty is
made fully aware of the situation, the chances are
improved that they will support the administra-
tion's efforts to negotiate acceptable arrangements.

When the funding agency has an institutionally
acceptable patent policy, there is normally no
problem in accepting funding because the usual
terms and conditions of the granting document
will have been approved in advance. However,
due to changes that take place in governiment reg-
ulations, contracts, and granting documents,
knowledgeable people in the office of research
administration should monitor the incoming grants
and contracts to insure that no changes have been
made in the patent (as well as other) require-
ments. If there are changes, the office responsible
for patent matters should be alerted to interpret
these alterations with regard to the institution’s
own policy and, if necessary, assist research ad-
ministrators in preparing the necessary arguments
to the funding agency to effect a modification of
the terms of the contract.

Federal grants and contracts usually contain a
provision on invention reporting. These require-
ments stipulate that the contractor make periodic
reports of inventions made by researchers, includ-
ing the timely submission of invention disclosures
and a final report at the termination of the con-
tract. Where it is determined that an invention
has occurred as a result of or during the course of
sponsored research, it is the duty of the office re-
sponsible for patents to obtain a complete and
properly prepared disclosure from the investigator
and to insure that it is properly filed with the con-
tracting officer in order that the grant or contract
can be closed without undue delay.

Institutional Patent Agreements

DHEW and NSF regulations provide for the
negotiation of Institutional Patent Agrcements
(IPAs) which provide the grantee a first option to
retain principal rights in and to administer inven-
tions made in the course of or under research
grants and awards from these agencies. The
grantee has the right under the IPA to clect to
file patent applications in the United States and in
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foreign countries on any subject invention and to
administer such invention pursuant to the provi-
sions of the agrecment.

In early 1978 the Federal Procurement Regula-
tions were amended by the General Services Ad-
ministration to provide for use of IPAs in con-
tracts with educational institutions. Federal agen-
cies are encouraged to use an IPA when negotiat-
ing contracts with universities. The agreement pre-
scribed for use in the February 2, 1978 Federal
Register provides flexibility and permits changes
as required by applicable agency statute or by
special administrative needs (sec references).

PATENT LICENSING

A license is the legal right 1o use the patented
invention of another. It may be established by
contract or implied from the conduct or legal posi-
tion of the partics. This document is concerned
only with those licenses established by contract.
Licensing is the primary method by which a
patented invention developed in an educational
institution is put into public use (see references).
Some important points concerning licensing are:

1. The degree of the licensee’s motivation to
employ the invention in a commercially successful
way and the licensee’s capabilities for develop-
ment, manufacture, and marketing are of primary
importance.

2. A license agreement must be a valid and
legally enforceable document which precisely de-
fincs the rights being transferred and the obliga-
tions assumed.

3. To protect the public interest, exclusive

licenses should generally be for a limited term.

However, they should be of sufficient duration to
cnable a licensee to recoup unusual development
and market penetration costs plus a sufficient addi-
tional return to bring forth the licensee’s risk
capital,

4. Royalty rates can be assessed on a variety
of bases and can vary widely. In general, they are
reasonably consistent for the same class of prod-
ucts.

5. Exclusive licenses should provide for can-
cellation in the event the licensce does not make
adequate progress in development and marketing.

6. Licenses should provide that the licensee.

cannot use the name of the inventor or of the in-
stitution for sales or promotional purposes with-
out prior approval. "

7. In some cases an outright assignment of a
patent for a consideration, lump sum or deferred,
will be an attractive alternative to licensing.

TRANSFER OF TECHNOLOGY OQUTSIDE
THE PATENTING PROCESS

It is not uncommon for educational institutions
to provide considerable public utilization of their
scientific findings without the benefit of patents.
Typically, this is accomplished by the publication
in appropriate journals of small amounts of infor-
mation which in themselves are not patentable but
which in the aggregate are important contributions
to the advancement of numerous technologies.

More complete concepts are often produced
that may or may not be patentable and about
which an institution is unsure of the commercial
prospects. Institutions have a responsibility to the
public, to themsclves, and to individual developers
to move these discoverics into public use. Some
discoveries lend themselves to nonexclusive re-
lease, while others demand limited-term exclusive
arrangements to bring forth the incentive of com-
mercial organizations to commit their resources.

Where some exclusivity to unpatented tech-
nology is necessary, disclosure agrecments may be
employed by an institution and recipient organiza-
tion to define the terms and conditions under

which the information is released and under which:

the recipient evaluates the concept. Such agree-
ments usually provide for the ultimate protection
of the institutional patent position, if any, and for
follow-on licenses or other contracts that specify
conditions such as those under which the recipient
organization may commercialize the discovery.
Also provided for is the degree to which the recip-
ient organization may -be compensated therefor,
the title to any patent that may be available, and
other items. Institutions that are highly motivated
to technology transfer or that have limited funding
available for patent applications should consider
this altcrnative.

The decision of whether to seek a patent ap-
plication or use a disclosure agrcement usually is
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~made when the invention is reviewed by the patent

committee. Disclosure agreements are binding
contracts between the two organizations. They
must be carefully drawn and must precisely define
the idea disclosed. Therefore, their preparation
calls for expert assistance.

Invention Disclosures

An invention disclosure in this context is a
complete description of an invention written by
the inventor to report an invention to the institu-
tion or a sponsor. Along with the original labora-
tory notebooks and records it is one of the most
important documents in an institutional patent
program. The invention disclosure is based on the
information contained in laboratory notebooks.
(See Appendix B, “Guidelines for Kecping Lab-
oratory Records.”)

It is customary for the office responsible for
patents to provide a disclosure form or set of
guidelines for preparing disclosures. Whichever is
used, completeness is more important than for-
mat. The invention disclosure should be couched
in good technical language rather than in legalistic
style. If the invention becomes the basis for a patent

"application, a patent attorney can put itin language

that is acceptable to the Patent Office.

The invention disclosure is valuable in sev-
eral ways. Writing the disclosure helps the inven-
tor to mentally clarify the inventive concept and,
if the concept has not yet been reduced to prac-
tice, to better organize his or her thoughts con-
cerning it. A good disclosure is essential for the
technical evaluation of the invention, for an ac-
curaie assessment of its commercial feasibility,

and for a determination of its patentability. In the
latter case, the disclosure is often used as the de-
scriptive information supplied to the Patent Office
for making the novelty search. Its clarity and com-
pleteness strongly affect the quality of the patent
search.

The invention disclosure may later be used as
the basis for the preparation of the patent applica-
tion. Well-prepared disclosures readily transmit
the patentable idea to the patent attorney and
assist in preparing an application that precisely
describes the invention. The less attorney time
required for this, the lower the cost to the institu-
tion. Finully, when witnessed laboratory records
bearing earlier dates arc not available, the inven-
tion disclosure can serve as proof of the date of
conception, or at least of the earliest recording of
the invention. It thus may be an important docu-
ment in any controversy over which of two parties
first made the invention.

Disclosures of inventions are required under
the terms of federal research agreements and must
be sufficiently complete and of a quality that will
allow the supporting agency to evaluate and pre-
pare a patent application in the cvent that the con-
tract terms entitic it to do so. A complete and
accurate invention disclosure is extremely impor-
tant to patent management organizations because
they are usually not located in close proximity to
the inventor. These organizations must, therefore,
rely heavily on the inventor’s written description
to assess the worth of the invention and to deter-
mine any interest in accepting it and in carrying
it forward to patenting and commercial develop-
ment. (A typical set of instructions for preparing
invention disclosures appears as Appendix C.)

Administralive Service supplements document principles, policies, practices and procedures
in the field of college and university management. They provide additional information abouj
subject fields or offer specific guidance in regard to generally accepted principles and policies.
Supplements are the result of a comprehensive review process modeled after that used for the

basic chapters of the Service.




APPENDIX A: PATENTS AND COPYRIGHTS—A COMPARISON

Coverage

Essential criteria

When statutory rights established

How statutory rights established

Examination

Outside profcssional services

Cost

Patents

Processes, machines, products of
manufacturing, compositions of
matter, plants, and improvements
on the above, and designs.

Must be novel, have utility, and
be nonobvious.

Patent Office (usually about 19
When patent is granted by the
months after application date).

By filing a formal disclosure of the
invention (with allowable appended
claims) in the Patent Office together
with the prescribed fee.

Examined for essential criteria
{sec above).

The services of a registered patent
attorney should be obtained for
filing and prosecution.

Patent Office fees ($235 average)
plus attorney’s fees may result in
$1.000 to $2,000.

Copyrights

Books, periodicals, lectures, dramatic
or dramatico-musical compositions,
musical compositions, maps, works of
art, drawings or plastic works of a
scientific or technical character, com-
puter programs, photographs, pictorial
illustrations, labels, motion pictures
and video tapes, audio recording.

Need not be novel, only the original
product of the creator.

The material mentioned above under
“Coverage” is copyrighted from its
creation. However, the copyright
should be registered within three
months following publication.

Rights arc established by the creation
of the work. Registration occurs when
the prescribed number of copies are
deposited in the Copyright Office,
together with the prescribed fee and
the appropriate application form.

Examined for essential criteria (see
above).

No outside services required. Registra-
tion may be accomplished by the
author.

S 10 plus cost of deposit copics.
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. Patents

Term and Renewability 17 years, not renewable.

Marking Failure to place patent number on
patented article does not invalidate
the patent.

Who May Apply ) Except in unusual circumstances,

the inventor’s signature must appear
on the patent application.

Copyrights

28 years for works copyrighted before
January 1, 1978, renewable for a sec-
ond period of 47 years. For works
copyrighted on or after January 1,
1978, author's life plus 50 years. For
works made for hire (such as for asso-
ciations or institutions), for anonymous
and for pseudonymous works, 75 years
from publication or 100 years from
creation, whichever is shorter.

Failure to employ copyright notice on
the original publication or an improper
notice on the original publication may
be corrected within a period of five
years. If the correction is not made by
then, the work falls into the public
domain.

Only the author or those deriving their
rights through the author may copy-
right the work. :
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APPENDIX B: GUIDELINES FOR KEEPING
LABORATORY RECORDS

1. Legibly enter in ink concurrent with your
daity work a complete and accurate record of your
research activities and sign and date each page.

2. Whenever possible, preface each series of
pages with a brief heading of the most generic
nature of the work performed (that is, statement
of problem) rather than what you expect or hope
will be the resudts achieved. Avoid gratuitous con-
clusions.

3. Similarly, when an experiment or run is
completed and it represents the reduction to prac-
tice of only one or more species, include a para-
graph setting forth still other species and param-
eters of variables stating the reasons you expect
them to be effective in order to later provide a
valid basis for a generic claim. This is conveniently
included under a “Modifications and Extensions”
hecading and need not include complete data at
that time,

4. Faithfully have your work corroborated by
having your notebooks witnessed by dated signa-
ture of an associate (not a co-worker or one ‘who
collaborates in your research area and who could
be or is a joint inventor). Notation of witness
should appear after the last line of your experi-
ment and not necessarily only at the bottom of
every' page. If necessary or desirable, explain in
detail the work performed.

5. Prior to destroying any samples, run sheets,
or records of any kind, check with the director to
make certain they are of no value to any project
member.

6. Clear all proposed publications (including
abstracts) with the director in order to most fully
protect and preserve property rights in research.

7. Record your observation of physical results
even if not fully appreciated or understood at that
time.

8. Utilize the last four to five pages for an
index, as desired. "

9. Start a new page for each new experiment
and draw a continuous diagonal line through un-
used portions of pages remaining at the close of
an experiment.

10. Avoid crasures but where necessary cross
out with a single line.

APPENDIX C: GUIDELINES FOR PREPARING AN
INVENTION DISCLOSURE

The following guidelines illustrate the preferred
layout and content for invention disclosures. Com-
pleteness is very important in preparing the dis-
closure in order that it can serve as a basis for a
worthwhile patent search and far prepuaring the
patent application. To be complete, the disclosure
should include all the pertinent experimental data
available, both pro and con, which has 3 bearing
on the inventive concept. (The data, if volumi-
nous, may be attached as an appendix.) It is also
important that the inventor have considered the
various alternative ways of constructing (in the
case of apparatus) or performing (in the case of
a process) the invention. This is somcthing a
potential infringer would do, and having the alter-
native embodiments on hand permits the prepara-
tion of a patent application which is broad in
scope. The inventor should, however, specify
which embodiment is preferred.

The Disclosure

The disclosure should contain the following
clements:

A. A Title. The ideal titlc is brief but compre-
hensive, technically accurate and descriptive.

B. An Abstract of the Invention 10 Be Disclosed
(of about 100 words).

C. Statement of the Background of the Inven-
tion. The disclosure should state the field of art to
which the invention pertains. The basis for this
requirement is that an accurate description will -
permit a future patent application to be properly
classified in the Patent Office, and therefore it is
helpful if the inventor can accurately categorize
the invention within the ‘field of his or her
endeavor,

D. Description of the Prior Art. A statement of
the prior art known to the applicant should be set
forth. This will include a description of the various
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cxisting devices or processes and their short-
comings that are remedicd by the present inven-
tion. If published material such as scientific papers,
patents, or commercial litecrature relating to or
describing the prior art is known to exist, it shouid
be cited (or supplied, if available).

E. Summary of the Invention. In this section
describe in detail:

1. How the invention is designed. Where al-
ternative designs are available, describe these
and sclect the preferred embodiment. To clarify,
attach and refer to descriptive drawings, flow
charts, circuit diagrams, etc.

2. Ranges of opcrating conditions, such as
time, temperature, or pressure, where these arc
relevant to the invention. Preferably these
should be in terms of broad ranges of conditions
and narrower optimum or preferred ranges.
Where materials may be varied, sufficient spe-
cific materials should be enumerated to illu-

- strate the range of usable materials. A sufficient
number of specific working examples should be
set forth to illustrate the variations in condi-
tions and materials.

3. How the invention operates to produce a
result or results not achieved in the prior art.

4. The new concept that has been invented:
describe succinctly.

5. All advantages such as efficiencies, cost
benefits, ctc. produced by these new results.

F. Utility of the invention. Indicate briefly and
in general terms, particularly for chemical cases.
Where the utility is evident from the earlier sec-
tions, this scction may be omitted.

G. Publication of the Invention. List (and ap-
pend, if possible) all publications in which the
invention was described or occasions on which it
was described orally to others; for example, at
symposiums.

H. All budget numbers used to defray any re-
search costs that are invention-related.

1. Signatures, Witnesses, and Dating. Each in-
ventor should sign the disclosure before a witness
who understands the invention. The witness should
also sign. Each set of signatures (inventor and
witness) should be dated.

12

References

Buckles, Robert A. Ideas, Inventions and Pat-
ents. New York: John Wiley & Sons, Inc.,
1957.

Calvert, Robert. The Encyclopedia of Patent
Practice and Invention Management. New
York: Reighold Publishing Corporation, 1964.

Davis, Albert S., Jr. Practical Patent Licensing.
New York: Practising Law Institute, 1966 and
1969. Two vols.

Federal Register, Vol. 43, No. 23, Federal
Procurement Regulations. “Patents, Data, and
Copyrights.” Feb. 2, 1978, pp. 4424-4428,
Distributed by U.S. Government Printing
Oftice.

Knowles, Asa S. Handbook of College and
University Administration, Vol. 2. New York:
McGraw-Hill Book Company, 1970. pp.
1-10S through 1-127.

Seidel, Arthur H. What the General Practi-
tioner Should Know about Patent Law and
Practice. Philadelphia: American Law. Insti-
tute and American Bar Association, 1966.

U.S. Department of Commerce, Patent Office.
General Information Concerning Patents.
Washington, D.C.: Available from the Super-
intendent of Documents, U.S. Government
Printing Office.

Available from the Superintendent of Docu-
ments, U.S. Government Printing Office.

. Roster of Attorneys and Agents Reg-
istered to Practice before the U.S. Patem
Office. Washington, D.C,: Available from the
Superintendent of Documents, U.S. Govern-
ment Printing Office.

. Patent Laws, Washington, D.C.:



.

THE BUSINESS OF SOFTWARE LICENSING
AT THE UNIVERSITY OF WATERLOO

J.P. Sprung

J.P. Sprung is Manager, Software Coordination at The University of
Waterloo, Ontario, Canada.

The licensing of software can be a significant asset in the
supplementing of university income. The staff at the University of
Waterloo have been distributing and licensing software for over
fifteen years. This paper discusses why this activity has developed,
problems peculiar to software as an intellectual property, and some
recent changes in the University's historical approach.

The University of Waterloo

The University of Waterloo (UW) was founded in 1957 and has
grown to an enrollment of over®1,000 full and part-time students,
with 745 faculty members and 1800 support staff. Since its inception
it has emphasized the teaching of computing and the use of
computers by undergraduate and graduate students in many
disciplines. In particular UW supports a large Department of
Computer Science within the world's largest Faculty of
Mathematics. This department taught 10,415 student-term courses in
the last academic year.

Because of the emphasis on student computing, UW has been
forced to be a pioneer in developing software suitable to an
educational environment. There is an interesting discussion of UW's
early efforts in this field in the May 1982 issue of “Perspectives in

* Computing'! published by IBM. The article includes an interview

with Professor J.W. Graham who is a leading innovator in
computing at UW.

Software Development at Waterloo

The first major programme written at Waterloo was a "load and
go" FORTRAN compiler that was named WATIFOI for WA Terloo
FORtran. WATIPOR was written to runon the IRM 7040-7090 family of
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machines which were installed in many North American
Universities at the time. The programme was successful in reducing
the run time for an average student job by a factor of 60to 100, thereby
making it practical to run several thousand student jobs per day. In
addition it provided excellent error diagnostics. A year later,
WATFOR was re-written to run on the IBM 360 femily of machines,
and it quickly became a programme in great demand throughout
North America.

This pattern was typical of many subsequent software
developments at UW. The software was written originally to mect a
need at UW, which was seeking to keep its undergraduate
programmes, particularly in Computer Science, up to date. Once the
software was ready for use, it was immediately attractive to other
University installations as well. Thus a policy for sharing UW
software with the rest of the world had to be developed.

Watsoft

UW's second response to the problems of software explosion and
funding crisis has been the establishment of a wholly-owned
separately incorporated compeny called Weaterloo Software
Applications Centre Inc. The function of this company isto actasa
holding compeany for subsidiaries which will engage in software
related enterprises for profit which will be returned through the
holding company to UW. The first of the subsidiary companies,
WATSOFT Products, Inc., has already been established. Its primary
business is software distribution, but it is anticipated that it might
expand into software development in its own right. The accom-
panying chart shows the corporate relationship amongst
WATSOFT, UW and some other companies that have become
involved. The corporate structure is expected to yield benefits as
follows:

(i) University of Waterloo: UW will continue to derive the same
benefits it enjoyed when it distributed the software directly. In
addition, it derives benefits from selling computer servicesto
subsidiaries at commercial rates, and income may increase
due to more professional and aggressive marketing. Liabili-
ties, always a major cause of concern, will now be limited to
UW's investment in the Company concerned.

(ii) Software Authors: Through the medium of a separate
company, it is possible to extend financial incentives to
software producers which are difficult to provide within the
University itself. Such incentives can include share
ownership as well as royalties.

(iii) Customers: Software users will benefit from dealing with a
business which can assume business risks, and which will
take a more commercial approach to software packaging and
documentation.
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Institute for Computer Research

Because of the emphasisin this paperonthe software production
environment at UW, itis appropriate to mention the recent formation
of the Institute For Computer Research. The ICR is made up of a
number of research groups in computer-related fields. The groups
are being brought together to foster cooperation among themselves,
and to share facilities and staff. The member groups participate in
technology transfer through contract work, shared development
projects, production and licensing of software, and publication in
research journals. The ICR will also provide indusiry with an
improved relationship with UW computer-related research
activities through:

(a) highly qualified graduates familiar with state-of-the-art
technology.

(b) industrial sabbaticals,

(c) update courses to allow industrial managers to quickly get
current in new technologies,

(d) closer cooperation on research ventures,

(e) an impraved flow of information in both directions, and

(f) timely awareness of new research results.

Interested companies can participate in threec ways: an Affiliates
Program, a Visiting Professionals Program, and a Corporate
Partners Program. A detailed description of these programs can be
obtained by writing to the Director of the Institute, Dr. Eric Manning.
at the University of Waterloo, Waterloo, Ontario, Canada, N2L 3G 1.

Historical Approach to Software Distribution and Licensing

Until recently, UW has distributed its software under the

guidance of these policy objectives:

(1) Software is distributed, or "shared,” with other educational
institutions for a license fee designed to recover UW's costs
of distribution, developiment and maintenance.

(2) UW seeks to protect its proprietary interest in its software.

(3) UW seeks to minimize any potential liability arising from its
distribution of software. '

(4) Distribution of software to commercial and government
installations is done at a "competitive” price, to avoid
charges of unfair competition with tax paying commercial
software businesses.

Scope of Licensing Operations

By the end of the 1981-82 fiscal year, UW had 1732 Software
Licensing Agreements in force. Gross income for the year amounted
to some $1.700.000. There are approximately 30 Software Products ;
sublicensed to over 1000 installations worldwide.

A Changing Environment !

Two recent developments have caused the University ta modify
its historicnl approach to softwnre licensing and distribution:
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(1) A diversification of software sources within the University.
While most of the software licensed to date has been
produced by the Computer Systems Group, an increasing
number of programmes are being produced by other
research groups, in application areas as well as Computer
Science related work. This diversification has caused the
University to adopt a formal policy approach to software
licensing and distribution.

(2) Funding Crisis; Many universities in Canada, and
particularly in Ontario, are facing a financial crisis brought
on by diminishing government support. Consequently, UW
is seeking other possible sources of income. Its reputation
and experience in software product development and
licensing provides one promising source of additional
revenues,

In response to these developments the University has recently
adopted a formal Software Policy (see Appendix A) and a set of
corresponding guidelines. The policy establishes a formal way for
UW to interface with software developers throughout the University.
Its main emphasis is on the question of “ownership” of software, or,
more precisely, ownership of the rights to use or otherwise exploit
software products produced on the campus.

Secondly, UW has incorporated a wholly owned subsidiary
company, called Waterloo Software Applications Centre, Inc., which
will act as a holding company for other subsidiary companies in
various software-related fields. One such subsidiary, WATSOFT
Products Inc., has already been established to distribute and license
UW produced software, and possibly to develop software on its own
under contract or for commercial exploitation.

Sottware Policy

There are a number of features of the new UW Software Policy
that distinguish UW's approach to certain key issues from the
approach of most other Universities which have tackled this
problem.?

One such feature is the distinction made between software and
inventions or other forms of intellectual property. While UW’s Patent
Policy formed a starting point for the development of the Software
Policy, there is an important difference in that the University hires
staff members to write software, butit doesn't hire peopleto “‘invent”
things. Thus, while the UW Patent Policy can straightforwardly
acknowledge the ownership rights of an inventor to his invention,
regardless of whether the inventor is Faculty, Staff or Student, it is
reluctant todo so in the case of Software. A distinction is made, in the
case of "Software created for the University in the discharge of the
normal responsibilities of employment.” The University assumes it
owns any software of this status, and all rights pertaining to it.
Except in this case, it is assumed that the individuals or research
groups who originate software own it, with the provision that UW
retains the right to use, for internal purposes, any software written
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using UW facilities.

When & researcher, student or research group writes a
programme or software package, the question often arises whether
the programme has any potential attraction to others. An author or
originator can approach the University with a request forassistance
in distributing his product. The principles governing University
participation in any such distribution are: s

(a)

A right of refusal; UW retains the right to refuse to

participate in any given case.

(b) Assignment of Rights; the Author must assign to UW all

(©)
@

)

rights necessary for UW to be able to enter into licensing
contracts.

Assurance of Originality; UW demands written assurance
from the Author that it is his work.

Access to Maintenance; the more widely a programme is
used, the more likely it is that errors or “bugs" will be
detected. UW requires assurance that maintenance sufficient
tomeet its contractual obligations will be forthcoming either
from the author(s) or someone else thoroughly familiar with
the programme, :

Revenue Sharing; Arrangements differ depending on the
circumstances under which the software was created. In the
case of software produced by formally recognized research
groups, most of the revenue is allocated to the group for
further research. In the case of individuals, revenues are
split among the author(s), the department or faculty which
contributed resources, and the University. These ratios can
be altered to accommodate special circumstances.

Table I — Revenue Sharing Guidelines

Originating Software Owned Owners' Dept./Fac. Univer-

Group by Share Share sity Share
Semi-autonomous Group 80% N/A  10%
Research Group
Formal Group 80% 10% 10%
Research Group
Operating Dept. University N/A 87 33%%
Individual(s) Individual(s) 33% 33% 33%:

In adopting the software policy UWrecognizesthatthere remain-
several important issues which require attention. These arise main- |
ly because of the unique character of software as an intellectual pro-
perty and include: .

(i) Evaluation: It is difficult, particularly in the case of

SRA Journal

application programs, to know how good a program really
is. Some of the questions that arise are:
(a) What is the value of the program to a’'potential user?
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(b) Is it a program which does what the author believes or
represents it to do?

(c) Does UW want to be associated with the sponsorship or
distribution of the program?

The problem of evaluation is a critical one for which there are no
easy answers. One suggestion currently under consideration is to
assign programmes a category something like this:

Category A: A program guaranteed to meet its performance specifi-
cations and which UW will maintain.

Category B: A program the user accepts as is. UW will attempt to
assist in removing bugs within certain limits,

Category C: An untested program which UW will only maintain as
discretion dictates.

IBM used to use a similar kind of categorization for its program
products.

(ii) Marketing: Until recently, almost all the programs UW
distributed were products like computer utilities, language
compilers, assemblers and other special programs of
interest to those who offer computer services to others. These
have been marketed in a passive manner, more or less
waiting for customers to call and ask for the productsof their
choice. In the case of application programs, it is likely more
aggressive marketing may be required in order to have a
program become widely used. Such marketing must take
place among potential users, rather than suppliers of
computing services, which could be costly and time-
consuming. Presently at UW, we leave the marketing to the
author(s), who promote their programs through
conferences. publications, etc.

(iii) Protection of Proprietary Interest: The difficulties here all
arise from the nature of computer programs as forms of in-
tellectual property. Unfortunately the law is only beginning
tocatch up to the computerrevolution, and the legal means of
protecting authorship rights such as patent, copyright or
trade secret law are only beginning to become property
applicable to software. To discuss each of these briefly:

(a) Patents: From time to time the Patent Offices in both the
United States and Canada have issued patents for
software products. Few of these patents have survived a
challenge in court, though not all have been challenged
yet. In those cases where patents have been upheld atihe
level of the US Supreme Court, the decisions have been
split. There is an interesting and brie{ discussion of
patentability of software in Computer Law and Tax
Report, Vol. 7, Number 9, April 19814 To the question
“Are programs patentable,” the answer appears to be
“Yes and no.” [n one case cited in the above reference, the
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(b)

majority opinion of the Court said “When a claim recites
a mathematical formula...,an inquiry mustbe made into
whether the claim is seeking patent protection for that
formula in the abstract. A mathematical formutaassuch
is not accorded the protection of our patentlaws....” But,
“when a claim containing a mathematical formula
implements or applies that formula in a structure or
process which, when considered as a whole, is
performing a function which the patent laws were
designed to protect . . ., then the claim satisfies the
requirements of Section 101" Patents do not seem to
provide a reliable means of protection at the present
time.
Copyright: Almost everyone who distributes or licenses
software invokes copyright. Is it effective? There is no
doubt that a specific version of a program can be printed,
bound and copyrighted, thereby protecting that version
from unauthorized copying by others. However, if
someone were to take the program and change all the
variable names, or even just some of theni, would this
still be the same version for copyright purposes? If it is,
then perhaps a few additional minor changes would be
sufficient to render the new version noninfringing.
Despite the difficulties, some progress has been made
over the last ten years or so in updating the copyright
law to extend its applicability to works which exist in
non-printed media. In a case in federal court in San
Francisco in August, 1981, the judgeruled that a program
stored in ROM (read only memory) was copyrightable
under the US 1976 Copyright Act which became effective
in January 19784 The Act says that "“works of
authorship' are copyrightable if they can be fixed in
“any tangible medium of expression, now known or later
discovered, from which they can be perceived,
reproduced, or otherwise communicated either directly
or with the aid of a machine or device.” The judge ruled
that under Section 101 and 102 a computer program is “"a
work of authorship™ subject to copyright, and a silicon
chip is a tangible medium of expression” within the
meaning of the copyright law.4

In the US, the Computer Software Copyright Act of
1980 went into effect on December 12, 1980, The new Act
includes the first federal legislative delinition of a
computer program: A set of statements or instructions
to be used dirvectly or indirectly in a computer in orvder to
bring about a certain result.” With prograimms thus
defined, Congress has muide it clear that progriums can be
copyrighted.® Notice that this definition does not
distinguish between source and object programs. To the
extent that programs can be copyrighted, it niay be
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argued that they cannot be protected by trade secret. The
purpose of copyright protection is to encourage public
distribution of the articte that is copyrighted, which is
inconsistent with trade secret protection. However,
neither copyright nor patent protects ideas, so
protecting an algorithm by trade secret and contractual
methods is still important. '

(c) Trade Secret; UW still relies primarily on trade secret
and contractual methods to protect its proprietary
interests., The large number of contract clauses
concerning proprietary interests quoted earlier
illustrates this approach.

(d) Trade Name Registration: UW has registered trade
names such as WATFOR, WATFIV, WATBOL,
WATERLOO PORT and others to prevent other software
suppliers from marketing similar products under these
names. One case arose a few years ago in which a
company advertised a WATFOR package for a computer
system for which WATFOR hadn't been written. It wasn't
necessary to go to court in this instance, since the
company desisted after receiving a letter from UW
lawyers.

(e) Security Devices: Over the years UW has adoptled two
kinds of security devices to aid in the prevention of theft.
In the case of software written for large systems, certain
instructions can be inserted which ensure that the
software is being run on the licensed machine, and which
will render the program unusuable after a given expiry
date. Thus customers must renew or cease using the
product after the license period has expired. Inthe case of
software written for microcomputers, UW is using a
“security chip' which customers for certain products
must buy. Without the chip, the software, which is
distributed on PROM'S (Programmable read only
memory chips) is unusable.

The following are some of the clauses presently used in UW
Software Licensing Contracts which illustrate the objectives listed
above;

Example 1. This License shall run for atermof yearsfromthe
‘day of 19 :providedthatifthe Licensee shall notthen bein
default with respect to the terms of this Agreement, the term
hereof, at the option of the Licensee, may be extended, upon
giving written notice to that effect to the Licensor, and provided
that the Licensor consents in writing, this Agreement shall be
extended for an additional period of one (1) year and, at the option
of the Licensee, and with the written consent of the Licensor, the
term hercof miny be further extended. in similar manner and
provided that the Licensee shall not then be in default, from year
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to year during each renewal year thereafter. Such notice of
renewal shall be given by the Licensee to the Licensor at least
forty-five (45) days prior to the date of expiration of the then
current license year and the Licensor shall give notice ot
consent to the renewal within thirty (30) daysof theexpiration of
the then current license year. Each renewal shall be upon the
same terms and conditions as herein set out. .
Example 2. The Licensee shall pay to the Licensor yearly and
every year during the said term, for the use of the said Program, a
license fee of Nine Hundred Dollars ($900.00), the first of such
payments to be made in advance on the date of the commence-
ment of the license term referred to above and the subsequent
yearly payments of Nine Hundred Dollars ($900.00), shall be
made in advance within thirty (30) days of the date of commence-

Note that one of the effects of the ist clause is to give UW an
option not to renew the Agreement on an anniversary date. This can
be used to renegotiate a new price if circurmastances warrant, as well
as to allow UW to drop support for a given product or withdraw it
from the market.

2. Proprietary Interest:

Example 1. Title to the Program and any material associated
therewith shall at all times remain in the Licensor.

Example 2. This License shall be non-exclusive and the Licensor
shall have the right to grant any further and additiona! licenses
or to make such other use of the said Program as it shall desire.

Example 3. The Licensee may modify the said Program and/or
any material associated therewith, in machine readable form, to
adapt the same for the Licensee's own use having regard to the
Licensee's own peculiar requirements and to this extent may
merge the program into other program material to form an
updated work, provided thatuponthe termination of this license,
the program and material associated therewith shall be removed
from the updated work and shall be destroyed as provided in the
within Agreement. The Program, though merged with any other
program madterial, shall be used only on the CPU's above referred
to and shall remain subject to the terms of the within Agreement.

Example 4. The Licensee shallacquire noright, titleor interestin,
to or with respect to, the name "WATBOL" or to the Program
itself ancl the Licensee agrees that the name WATBOL and the

Programs are and shall at all times be the sole property of the
University of Waterloo.

Exampte 5. The Licensee shall at all times hereafter keep secret
and confidential, the Program andall technical information, data
or materinls relating to the Program.

Example 6. The Licensee shall not assign, sublet or transfer the
within License, nor shall the Licensee for purposes of {financial
gain, offer o service to any person, corporation or entity, which
service includes the use of the said Progranu.
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Example 7. Upon the termination of the within Agreement,
whether pursuant to the terms hereof, or by effluxion of time, or
otherwise, the Program and any materials associated therewith
shall be removed from any location in which the Program is
being used and all materials, duplicates and copies relating
thereto shall be destroyed by the Licensee. The Licensee, upon
such termination, shall provide the Licensor with such
reasonable evidentiary information and material as shall enable
the Licensor to satisfy itself as to such removal and destruction
of the said Program, materials, duplicates and copies relating
thereto. Without intending to limit the -generality of the
foregoing, upon any such termination the Licensee shall
complete, execute and give to the Licensor the “Termination of
the WATBOL Agreement” form provided by the Licensor.

Example 8. (a) Whenever any representation, written, printed or
oral, shall be made by the Licensee relating to the said Program,
such representation shall be accompanied by a reference to
“WATBOL" and the Computer Science Department, University
of Waterloo, as the originator of the Program.

(b) Any reference to the term WATBOL shall be
accompanied by appropriate notice stating that WATBOL is a
trademark of the University of Waterloo.

3, Potential Liability:

Example 1. The Licensor and the Licensee agree that the content -
of the WATBOL Program is fully defined in machine readable
form on the WATBOL Distribution Tape to be delivered by the
Licensor to the Licensee; the said parties hereto also agree that
there are no understandings, agreements, warranties or
representations express or implied, between the said parties
with respect to or relating to the content of the WATBOL
Program other than as defined by the said Distribution Tape.

Example 2. The Licensor agrees to furnish and provide such
maintenance, without charge, at such time or times, and for such
period of time, as the Licensor in its absolute discretion shall
deem necessary and advisable. Any communications regarding
Program Maintenance shall be addressed to the WATBOL
Coordinator, Computing Centre, University of Waterloo,
Waterloo, Ontario, N2L 3G1.

Example 3. The Licensor makes no representation with respect to
its adequacy of this program for any particular purpose or with
respect to the adequacy to produce any particular result. The
Licensee agrees that the Licensor orany of itsemployees. agents
or contractors shall not be liable under any claim, charge or
demand whether in contract, tort (including negligence),
criminal law or otherwise, for any and all loss, cost, charge,
claim, demand, fee, expense or damage of every nature and kind
arising out of, connected with, resulting from or sustained as a
result of executing this Contract or for performing all orany part
of this Contract. In no event shall the lLicensor be liable for
special, direct, indirect or consequential damages, losses, costs,
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charges, claims, demands, fees or expenses of any nature or kind.
Example 4. The Licensee agrees to indemnify the Licensor, its
successors and assigns, against any and all loss, cost, charge,
claim, demand, fee, damage or expense of every nature or kind
which may at any time hereafter be sustained by the Licensor by
reason of or in consequence of having executed or performed all
or any part of this Contract. .
Example 5. The Licensor shall not, by reason of termination or
nonrenewal of this Agreement, be liable sto the Licensee for
compensation, reimbursement or damages on accountof the loss
of prospective profits on anticipated sales or on account of
expenditures, investments, leases or commitments in connec-
tion with the business or goodwill of the Licensee or otherwise.

The fourth paragraph cited above seeks to shift the risk of using
the software to the customer installation. This paragraph isone UW
has always insisted upon, but it has caused more administrative
problems than any other aspect of the contracts. Understandably,
most prospective users do not wish to sign such a broad indemnity.

Conclusion

Software products are created at UW in four distinct
environments: (i) individuals in academic faculties or departments,
(ii) research groups, (iii) operating departments or (iv) within the
Institute for Computer Research. In all cases except operating
departments, software products and the rights to exploit them are
regarded as the property of the originators, The new software policy
adopted by UW stresses the importance of the establishment of
ownership rights, and provides a policy for interaction between
authors and the University if University assistance is requested for
distribution or licensing. :

Software authors have the option of turning to WATSOFT
Products Inc. for assistance in marketing and licensing. In thiscass,
the authors would enter into a business arrangement with the
Company. Authors have another option of distributing their
products themselves, or arranging for some other private sponsor.
In all cases, UW reserves the right to use software developed using
UW resources.

The problems peculiar to licensing of software arise from its
unique charecteristics of being easily plagiarized and copied.
Current laws in both Canada and the US have not yet met the
challenge posed by these problems. However, progress is being
meade particularly in the area of Copyright Law in the US. In the
meantime, the most effective protection of proprietary rights for
software lies in trade secret and contract law; supplemented where
possible by hardware or software security devices.
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Appendix A

UNIVERSITY OF WATERLOO POLICY Number: 61
Effective Date: July 1, 1982
New

SUBJECT: COMPUTER SOFTWARE

I. GENERAL

The term “software” as used in this policy statement includes
any sequence of coded instructions for a computer, including
any hardware modifications required for the sequence of
instructions to be executed by, or made available to, the
computer.

This policy recognizes the responsibility of the University
to enrich the domain of new and useful knowledge and to ensure
that the results of the development of computer software are
made available, with appropriate benefits and safeguards, for
the University of Waterloo and members of its faculty, staff and
student body. It applies to all faculty! and staff2 and registered
students® acting individually or as members of University
organizational element. The policy does not apply retroactively
to software which has been developed and/or distributed and/or
been in use under prior agreements.

{Faculty appointments are defined in Policy 53.

2Staff members are defined in Policy 54.

*‘Registered students’ means graduate or undergraduate students
registered at the University of Waterloo.

UNIVERSITY OF WATERLOO POLICY Number: 61

A. Therights of the University andits faculty, staff and students
can be subject, in the case of research funded by an external
granting or contracting body. to special stipulations on
ownership or use that the external body might establishas a
condition or term of a grant or contract. In such instances. the
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ownership of the software will be established in advance as
part of the terms of the particular grant or contract and in
advance of the activity in any case.

. Where no external stipulation exists, and subject to other

defined special rights, the University has no direct equity in
the ownership of any software developed by a member of its
faculty, staff or student body, except software created for the
University in the discharge of the normal responsibilities of
employment.

Staff members whose duties include software
development and who intend to develop software outside
their employment responsibilities should submit a written
description of each project to their department head early in
the development. If this is not done, the presumption
normally will be that software developed by a staff memberis
the property of the University.

. The originator of any softwarenot owned by the University is

free to use or distribute the software unilaterally.

. An originator of software developed at the University of

Waterloo shall promptly inform the University (through the
Office of Research) of distribution activities, including
applications for patent, copyright, or trade name registra-
tion, and publication in book form.

. Where software has been developed with the support,

facilities and/or equipment of the University, the owner of
the software shall grant to the University a non-exclusi- 2,
free, irrevocable license to use the software for the
University's own purposes. This license shall not
necessarily include the right to exploit, sublicense, or sell
any produce or process which involves the proprietary
interests of others, or arises from the use of software made
available to the University under the policy.

III, DISTRIBUTION OF SOFTWARE

A. The University shall normally attempt to recover any dircet

or indirect costs incurred in the development of software
from the revenue accruing from publication ordistribution of
software.

. The University invites any of its members to submit their

products to the University for development and distribution

assistance, under the following principles:

1. The University reserves the right to refuse to participate.

2. The owners must assign to the University all rights
required for the software product to be distributed legally
under a University contract.

3. The University will require formal (contracted) assurance
that the software is owned by the authors andthatthereare
no third party claims or attachments.

4. The University will require assurance from the authors
that required levels of maintenance and service will be
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provided over a stated period of time.

5. In consultation with the authors, the University will
establish:

. markets

. marketing conditions

. pricing of the product

. method of distribution
protection of the product

[ IS~

IV. REVENUE SHARING

The sharing of revenues accruing from distribution of a software
product shall be determined by the University from time totime,
according to the particular circumstances.

V. GUIDELINES

Guidelines for the administration of this policy are available
from the Office of Research.

UW
CSG

APPLICAT JONS

WATSOFT PRODUCTS INC, DISTRIBUTES SOFTWARE INTER LICENSE FROM:

UK (CS6)
WATFAC
Liileey

Figure 1
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