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copyright law and its possible impact 
on the future of computer-based infor- 
mation systems, only two points have 
thus far emerged clearly and incontro- 
vertibly: (i) new legislation is very badly 
needed; (ii) the new law, though it 
should adequately protect the owners 
of copyrights, must not be so stringent 
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as to restrict the development of com- 
puterized information systems, particu- 
larly in science and applied science. 
Nevertheless, the Congress may soon 
deal decisively with this matter in act- 
ing upon the new copyright bill which 
is now before both houses. 

To date there has not been enough 
debate, either public or private, on the 
problems and issues involved. It may 
be useful, therefore, to have an analy- 
sis of them by a book publisher, though 
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an admittedly biased interest in the mat- 
ter may be displayed here. But even 
a publisher can strive for objectivity in 
considering certain long-range involve- 
ments of the future welfare of science 
information and hence of science itself. 

A basic requirement of the new law 
is to provide for copyright security in 
a work first produced by means of, or 
with the aid of, an automated mech- 
anism such as a computer. This re- 
quirement has to be dealt with de novo 
because there is nothing in the present 
copyright law-enacted in 1909 and 
not overhauled since-that recognizes 
this kind of production. The pressing 
need to satisfy this requirement is sug- 
gested in a paragraph in the Annual 
Report (draft copy) of the Register 
of Copyrights for the Fiscal Year 1965: 

As computer technology develops and 
becomes more sophisticated, difficult ques- 
tions of authorship are emerging. In past 
years the Copyright Office has received an 
application for registration of a musical 
composition created by computer. This 
year copyright was claimed for an abstract 
drawing, and for compilations of various 
kinds, which were at least partly the 
"work" of computers. It is certain that 
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both the number of works proximately 
produced or "written" by computers, and 
the problems of the Copyright Office in 
this area, will increase. The crucial ques- 
tion appears to be whether the "work" is 
basically one of human authorship, with 
the computer merely being an assisting in- 
strument, or whether the traditional ele- 
ments of "authorship" in the work (liter- 
ary, artistic, or musical expression or ele- 
ments of selection, arrangement, etc.) 
were actually conceived and executed not 
by man but by a machine. 

The crucial question is also a tough 
one. Though few people will allow that 
a machine can actually create an origi- 
nal literary or scientific work, it must 
be allowed that a computer when prop- 
erly programmed can produce a com- 
piled or derivative work that is copy- 
rightable. In this tangled matter of 
human authorship versus machine per- 
formance, the Copyright Office has 
taken a liberal view. It has stated that 
where human direction has guided the 
computer in producing a work, either 
proximately or through one or more 
programs aimed at the result, or where 
the computer output was edited or ar- 
ranged by human beings, the mere use 
of a computer would not of itself pre- 
vent copyright registration. (This is a 
reversal of an earlier decision on the 
point.) Further, the Copyright Office 
admits that it would be a rare case in- 
deed where no elements of human au- 
thorship whatever can be identified in 
the preparation of a work. 

The reasonable practicality of the 
Copyright Office's policy under the pres- 
ent law was to be expected because 
the Register of Copyrights, Abraham 
L. Kaminstein, made an eminently sen- 
sible approach to the general problem 
of computer storage and retrieval when 
the 1965 Copyright Bill was introduced 
last February. Let us go back and re- 
view what was then proposed for con- 
gressional action and what Kaminstein 
had to say in support of his draft of 
the bill. 

Starting with a basic definition, Sec- 
tion 102 of the new bill describes sub- 
ject matter of copyright simply as 
"original works of authorship" rather 
than "all the writings of an author," 
as the present law has it. The new 
definition is certainly much broader and 
more flexible. Still it seems not to deal 
adequately with the crucial question 
whether a machine or only a human 
being is capable of "authorship," and 

probably this question will eventually 
reach the courts for decision. 

Following its new basic definition of 
subject matter, the bill does deal very 
effectively with the question of form. 
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Whereas the 1909 Act has an implicit 
requirement that subject matter be fixed 
in some tangible form from which the 
work can be reproduced, the new bill 
more explicitly specified "fixed in any 
tangible medium of expression, now 
known or later developed, from which 
they [original works] can be perceived, 
reproduced, or otherwise communicat- 
ed, either directly or with the aid of a 
machine or device." 

Again the new language is about as 
broad as one could ask, and certainly 
it is flexible and forward-looking. It 
leaves no doubt about the copyright- 
ability of works first produced and fixed 
in a computer or any other kind of 
mechanized system. 

So far, so good. The more debatable 
questions arise with the Register's pro- 
posals in Section 106(a) of the new 
bill, which covers the author's exclu- 
sive rights of "reproduction" and of 
the preparation of "derivative works" 
from a previously copyrighted work. 
The first two clauses of this section's 
so-called "bundle of rights" give the 
owner of a copyright exclusive rights 
(i) to reproduce the copyrighted work 
in copies or phonorecords, and (ii) to 
prepare derivative works based upon 
the copyrighted work. 

Commenting in his Report of 1965 
on the background to the wording of 
these two clauses with respect to infor- 
mation storage and retrieval systems, 
Kaminstein reviewed earlier thinking on 
the matter: 

An important question that has emerged 
since publication of the Report in 1961 
involves computer uses of copyrighted 
materials. Mainly in an effort to stimulate 
a discussion of the issue, the preliminary 
draft of 1963 contained a provision grant- 
ing an exclusive right "to reproduce [the 
work] in any form in the programming or 
operation of an information storage and 
retrieval system." We became convinced, 
however, that it would be a mistake for 
the statute, in trying to deal with such 
a new and evolving field .as that of com- 
puter technology, to include an explicit 
provision that could later turn out to be 
too broad or too narrow. A much better 
approach, we feel, is to state the general 
concepts of copyright in language, such 
as that in Section 106(a), which would be 
general in terms and broad enough to 
allow for adjustment to future changes in 
patterns of reproduction and other uses 
of authors' works. 

After making this background state- 
ment, Kaminstein came directly to grips 
with the basic issues: 

At the same time, we should emphasize 
here that, unless the doctrine of "fair use" 
is applicable in a particular case, the bill 

contemplates that certain computer uses 
would come within the copyright owner's 
exclusive rights. It seems clear, for ex- 
ample, that the actual copying of entire 
works (or substantial portions of them) 
for "input" or storage in a computer 
would constitute a "reproduction" under 
clause (1), whatever form the "copies" 
take: punchcards, punched or magnetic 
tape, electronic storage units, etc. Similar- 
ly, at the "output" end of the process, 
the "retrieval" or "print-out" of an entire 
work (or a substantial part of it) in tangi- 
ble copies would also come under copy- 
right control. 

More difficult questions arise with respect 
to the detailed indexing or abstracting of 
a work for use in a computer program, 
and the reference use of the work in the 
course of the computer's operations. An 
index or abstract so complete and detailed 
that it could replace the work on which 
it is based should probably be regarded as 
an "abridgment" or "condensation," and 
hence a "derivative work" covered by Sec- 
tion 106(a) (2). On the other hand we do 
not believe that the mere use of a work 
by the computer as a reference source in 
solving problems or compiling data should 
be regarded as within the scope of copy- 
right, any more than the use of books in 
a library is now. 

Kaminstein's forthright opinion that 
the mere input of a copyrighted work 
into a computerized system would 
clearly be an infringement under the 
new law came as a surprise, not to say 
a shock, to many people. They could 
not agree that storage could be con- 
sidered as copying, or even as the mak- 

ing of a "derivative" work. Nor did 
they understand that the possession of 
a copy of a work does not give the 
owner any property rights whatever in 
the work itself-that the purchaser of 
a book has indeed bought no more 
than the right of access to a certain 
literary or scientific work through the 
physical form of the particular copy 
purchased. Such people, confronted by 
the facts of the law on literary prop- 
erty, usually declare stoutly, "But if I 
have bought a book, it is mine and I 
can do what I want with it!" 

In actual fact, however, the owner 
of a store-bought book-or of a free 
copy, for that matter-cannot do as he 
wants with it. He cannot copy such 
portions of it as may be considered 
"unfair use" by the courts; he cannot 
translate it into another language; he 
cannot make from it an abridgment or 
an adaptation or a derivative version of 
any kind. And now the proposed new 
law would keep him from storing its 
content in a computer without permis- 
sion of the copyright owner. 

It is not surprising that Kaminstein's 
statement of the intent of the language 
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of the new bill has caused some con- 
sternation among computer manufac- 
turers and users, nor that it has served 
to reassure authors, editors, and pub- 
lishers of scientific and educational 
books. Both camps have been on edge, 
and each has tried, of course, to place 
its cause in the best possible light. The 
"hardware" camp has contended that 
the public interest demands that prog- 
ress in information-retrieval methods 
and systems must not be impeded by 
copyright restrictions on the mere stor- 

age of materials in systems intended 
for scientific and educational use. The 
"software" camp has argued to the con- 

trary, that the public interest will be 
ill served if copyrighted works are not 

protected at the point of input, because 
the lack of such protection will surely 
destroy incentives for the creation of 
scientific and educational publications 
for general public use. (Financial re- 
ward is only one of the incentives 
here involved; just as important are 

professional recognition, pride of au- 

thorship, and protection of the form 
in which a work has been created.) 
Nevertheless, both sides seem to agree 
-in principle at least-that the urge 
for progress in the development of 
"hardware" should not be allowed to 
kill off the "software" on which many 
information and educational systems 
must feed. Both agree, in short, that 
we should find a way to have our cake 
and eat it too. 

The central question in this critical 

argument over input is really quite 
simple. Once a copyrighted work has 
been fully stored without permission 
in a retrieval system, just what concept 
of "fair use" would apply to its utiliza- 
tion from there on? It would be un- 
reasonable to say that manipulation of 
materials within the system for analysis 
or problem solving, for example, would 
be unfair use. (Kaminstein already has 

suggested that it would not.) Also, in 
most cases one would be on rather un- 
firm ground in claiming that video 
displays of a page or two retrieved now 
and then would constitute unfair use. 
Nor could one usually argue that a 
computer print-out of a few figures or 
formulas or of small selections of data 
would contravene the "fair use" doc- 
trine as it has been established by the 
courts. 

Yet the foregoing are exactly the 
kinds of use that are customarily made 
of handbooks, data books, and other 
basic reference works in science and 
technology. Examples could be given 
also of similar kinds of seemingly fair 
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use of copyrighted instructional or test- 

ing materials once they have been stored 
in a computerized teaching system es- 
tablished for citywide, statewide, or 
even nationwide classroom use. Thus it 
is understandable why authors and pub- 
lishers of copyrighted educational ma- 
terials that are subject to such use are 
also ready to support the concept of 

protection at the point of input. 
The threat to the "software" camp 

can best be illustrated, perhaps by hy- 
pothesizing a situation which could well 
come into existence a few years hence. 
Let us suppose that a large corporation 
-say a Monsanto or a Du Pont-has 
established a company-wide (and hence 
a nationwide) computerized technical 
information system for use at the 
touch of dozens of consoles by its 
hundreds of scientists and engineers. Let 
us also suppose that the "hardware" 

camp has prevailed in the copyright 
argument and that the corporation is 
free to store the whole of Perry's 
Chemical Engineers' Handbook in its 

computerized system. Let us finally sup- 
pose that the corporation buys one copy 
of this handbook, stores its content, 
and then puts it to the seemingly "fair" 
uses described above. Obviously, in a 
situation such as this the one stored 
copy could take the place of as many 
as 500 or even 1000 copies of the 
handbook as it is now used. And if 
eight or ten other large corporations 
did likewise, there would be no remain- 
ing market sufficient to sustain publi- 
cation. And soon no one would bother 
with compiling, editing, and printing a 
work of this sort. What then? 

When this question has been put to 
members of the "hardware" camp, the 
answer usually has come quickly: 
"That's easy-the corporation itself will 
produce the data needed for its system." 
This is an easy answer, certainly, but 
it provides a rather difficult solution to 
the problem. To begin with it would be 
neither efficient nor economical, and 
hence would be more costly on the na- 
tional scale. More important, it would 
more likely restrict than widen dissem- 
ination, because once a company had 
made a large investment in building up 
a mass of valuable research, design, 
and operating data, it would hardly be 
willing to share it with all comers. And, 
as usual, the little fellow would be the 
one most hurt. He could not afford to 
develop a comprehensive data system 
of his own, yet the springs of presently 
available copyrighted data would have 
been dried up. 

In the face of these foreseeable dif- 

ficulties and uncertainties, would it not 
be wise to proceed with the enactment 
of the proposed new copyright bill with 
its provision for the protection of copy- 
righted works from unauthorized stor- 
age? Both camps would have to be pre- 
pared to deal with permissions at the 
storage point, and also with fees in 
cases in which more than "fair" use 
is involved. Neither requirement should 
be onerous. Since storage is a one-time 
thing, fees could be fixed for annual 
payment. Further, as the dimensions of 
possible use could be estimated for each 
system, the question of setting proper 
fees or use-rates would not be difficult. 
(If it were worthwhile to do so, account- 
ing subsystems could be built in to 
provide exact information on high-vol- 
ume usage.) Moreover, since haste 
comes with retrieval rather than with 
storage, there would usually be ample 
time to negotiate permissions and fees. 
In short, there seems to be no practical 
problem that could not be met without 
undue effort, expense, or delay. 

What else can be said and done? 
Well, it can be said that both camps 

should make every effort to be flexible 
and originative in helping to meet the 
imperative national need for the devel- 

opment of large-scale computerized sys- 
tems. The authors and publishers must 

frankly face the fact that their copy- 
righted materials must be made avail- 
able to such systems, and on reasonable 
terms and conditions. "Hardware" man- 
ufacturers and systems developers must 
realize that neither their particular in- 
terest nor the general public interest 
is so important as to justify a demand 
for public expropriation of private lit- 
erary property, either legally or other- 
wise. 

Above all, authors and publishers 
must not be obstructionists in carrying 
out their obligations to protect their 
conventionally printed products. To the 
clontrary, they should actively seek ways 
to promote the use of their materials 
in mechanized systems-making sure, 
of course, that they receive adequate 
fees to compensate for the consequent 
loss of sales of printed copies. 

Why should publishers not vend many 
of their products in both magnetic- 
tape and printed form? Probably they 
should, but if they do, they must be 
careful not to accept licensing practices 
that might trap their authors and them- 
selves in another "juke-box exemption" 
situation a few years hence-which is 
to say that they must not accept a 
licensing practice under which the copy- 
right owner receives only a one-pay- 
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ment fee for the right to "record" a 
work on a computer tape which could 
be used over and over again in any 
number of informational systems with- 
out additional payments. 

Above all, the "hardware" manufac- 
turers and systems operators must be 
careful that their demands and practices 
do not hurt the generation and flow of 
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copyrighted scientific and technical in- 
formation. They must avoid demands 
that might cause a sacrifice of human 
creativity to the convenience of their 
machines. And they must realize that 
assaults on copyright protection of lit- 
erary property in the name of over- 
riding public interest can only invite 
similar assaults on patent protection of 
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their machines and industrial processes. 
When these accommodations in think- 

ing and attitudes have been made on 
both sides, practical business solutions 
to the remaining problems must be 
sought and found. This may not be easy, 
but certainly it can be done, and done 
with fairness to all interests. "Be there 
a will, and wisdom finds a way." 
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for a Leader NSF Is Usually Nominated 
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for a Leader NSF Is Usually Nominated 

Since it was established 15 years ago, 
the National Science Foundation has 
maintained a measured rate of growth 
and an unobtrusive style. In Congress, 
however, a campaign to thrust a new 
"dynamism" on the NSF seems to be 
gathering momentum. 

Hearings on a bill which would alter 
the scale and character of NSF opera- 
tions are scheduled for 19 through 21 
April, before the subcommittee on sci- 
ence, research, and development of the 
House Committee on Science and Astro- 
nautics. Chairman of the subcommittee 
is Hartford Democrat Emilio Q. Dad- 
dario, who is also author of the bill 
(H.R. 13696) which will be the subject 
of the hearings. Daddario's proposals 
were discussed in detail in an article by 
the congressman in last week's issue of 
Science. 

In the Senate, early in March Senator 
Carl T. Curtis (R-Nebr.) introduced a 
resolution (S. Res. 231) which would 
also give NSF new marching orders. The 
resolution would request NSF to recom- 
mend changes in existing laws necessary 
"to provide for a more equitable distri- 
bution of [R & D] funds to all qualified 
institutions of higher learning to avoid 
the concentration of such activities in 
any geographical area and to insure a 
reservoir of scientific and teaching skills 
and capacities throughout the several 
States." 

The attention being paid NSF is at 
least in part a symptom of dissatisfac- 
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tion in Congress over national science 
planning. This dissatisfaction is not new. 
Since the war it has been a chronic con- 
dition which recently has been growing 
acute. 

In the act founding NSF in 1950, the 
agency was directed "to develop and en- 
courage the pursuit of a national policy 
for the promotion of basic research and 
education in the sciences." The young 
NSF, which had plenty of other prob- 
lems to occupy it, did not perform this 
function to the satisfaction of Congress 
or the Executive. This was reflected in 
the establishment of the President's Sci- 
ence Advisory Committee (PSAC), 
made up of nongovernmental experts, 
and later of the Federal Council on Sci- 
ence and Technology, composed of 
policy-making officials of the science 
agencies. A further step was taken early 
in the Kennedy Administration with the 
expansion of the Office of the Presi- 
dent's Science Adviser into the Office 
of Science and Technology. Under the 
reorganization plan which created OST, 
there was a transfer to OST from NSF 
of functions which were to "enable the 
Director of OST [i] to advise and assist 
the President in achieving coordinated 
Federal policies for the promotion of 
basic research in the sciences," and (ii) 
"to evaluate scientific research programs 
undertaken by agencies of the Federal 
Government." 

OST's performance to date has been 
rated fairly high in advising and evaluat- 
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ing, but as less impressive in promoting 
coordination. The fugitive state of fed- 
eral science planning is one of the fac- 
tors which account for the creation in 
late years of several subcommittees, in 
both the House and the Senate, con- 
cerned with science policy as well as 
science programs. 

While the reasons for the growing de- 
mand for effective planning for federal 
science are multiple, several seem par- 
ticularly noteworthy. Perhaps the most 
obvious cause is the leveling off in the 
past 3 years of the government's annual 
R&D budget at around $16 billion. 
Since the R & D dough has lost its self- 
rising properties, problems have devel- 
oped over finding funds to pay for new 
projects and also to defray the built-in 
escalation in costs of existing programs. 
Very expensive projects have come un- 
der closer scrutiny, and funds for young 
researchers just establishing themselves 
seem to be in particularly short supply. 

In Congress, concern about geograph- 
ical distribution of R & D funds is wide- 
spread and is producing such manifesta- 
tions as the Curtis resolution. The ex- 
perience of the postwar period has led 
Congress to believe that military R & D 
contracts and major research grants to 
universities are a sort of magic ingredi- 
ent in regional development. Better sci- 
ence planning has come to be identified 
with broader geographic distribution of 
funds for scientific research and edu- 
cation. 

In recent years the growing sophisti- 
cation of the legislators has been evi- 
dent in competition for such facilities as 
NASA's electronics research center and 
the PHS environmental health research 
facilities. The projected Midwestern 
Universities Research Association ac- 
celerator turned out to be a mirage, but 
the lessons learned in the MURA quest 
were not lost on the midwestern states. 
The biggest prize to date, the 200-Bev 
proton accelerator, has been the most 
earnestly sought after. 

While parochial self-interest obviously 
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