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It is no coincidence that science began
to thrive at a time when the inven-
tion of the printing: press and im-
provements in international communica-
tion made it easier for scientists to
learn what their colleagues in other
regions were doing, The development
of an organized, accessible "scientific
literature" was essential to the ad-
vancement of learning in all disciplines
of science in the last two centuries.
Profound changes are now taking place
which affect the storage and dissemi-
nation of all types of scientific and
technical information. It is essential
for the scientific community to recog-
nize these changes and help to guide
them in the right direction.

Numerical data is the most enduring
component of the archival scientific
literature. Theories, interpretations,

and speculations which are published in
the primary literature tend to be ab-
sorbed into the mainstream of science
if they are valid or forgotten if they
are incorrect. We rarely need to go
back to the original paper, except for
historical reasons. However, data
reported in a paper are often useful
decades, and sometimes even centuries,
later. As an extreme example, modern
astronomers have a real interest in
the astronomical observations recorded
by the ancient Chinese. Therefore it
is very important to preserve the
quantitative numerical data of science
for use by both present and future
generations.

In this generation the growth rate of
data produced in research projects has
been enormous. It has been much

faster, in fact, than the growth in the
number of scientific papers, because
modern instruments produce much more
data per scientist per year than was
true in the past. As a result, our re-
search journals often cannot publish all
the data which authors submit with
their papers. Furthermore, compilations
and handbooks of the traditional type
cannot keep up with the new data ap-
pearing in the primary literature. For
example, the well-known Landolt-
Bornstein Tables of Physical and
Chemical Data covered all the data
worth compiling in those fields of
science when it was first published in
a single thin volume a century ago.
At the present time, however, the
Standard Reference Data program at
the National Bureau of Standards alone
publishes 5,000 pages of data each
year and is still far behind its goal of
covering the needs of the scientific
community.

It is obvious that the only solution to
handling this massive outflow of data
is to use computers rather than print
media for preserving and disseminating
data that have long-term value to
scientists and engineers. In fact, there
are no serious technical barriers to
storing data on computers. Personal
computers with 20 to 50 megabytes of
disk storage are cheap enough for in-
dividuals to have in their offices or
laboratories, or even in their homes,

Exotic storage techniques now under
development, such as holographic
storage devices, may be able to handle
as much as 1015 bits of information
in a volume of one cubic centimeter.
This would be enough to store the en-
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tire contents of the U.S. Library of
Congress in a one centimeter cube.
Furthermore, it is easy to transfer
data over long distances. The world's
telecommunication capacity has in-
creased by a factor of 107 in the last
75 years, and costs of data transmis-
sion are coming down steadily, Even
when one considers the very large
amounts of data generated by space-
based instruments, there do not appear
to be insurmountable technical barriers,
only financial and organizational
problems,

Thus computer storage and dissemina-
tion of numerical data is already a
reality. Two forms of dissemination

may be recognized. The first is the
use of online networks in which an in-
dividual scientist retrieves data from
remote computers through local
telephone connections that lead into
international telecommunication net-
works, This gives the user essentially
instantaneous access to many data
sources that may be dispersed around
the world. The second approach might
be called on-site storage and retrieval.
Here the data are stored on magnetic
or optical media which are distributed
by post and then installed at the site
of use. This approach is particularly
convenient for use with personal com-
puters, where a few diskettes can re-
place a shelf of books.

All fields of science are being in-
fluenced by these new means of data
storage and transfer, Geology and
geophysics have been in the forefront,
and massive amounts of data are gen-
erated and transmitted to earth each
day by satellites. The International

Council of Scientific Unions (ICSU) has
been active in the handling of such
data for several decades. In the
physical sciences and engineering, much
work is in progress on data banks
which will give easy access to a
variety of materials properties. Biol-
ogy 1is now having to face the
problems of dealing with gigabytes of
data. For example, in planning the
sequencing of the human genome, one

of the major is how to
store the resulting data and make
them accessible to the biological
community. Preliminary studies indicate
that the expense of this data
management and storage will be a sig-
nificant part of the total cost of the
proposed project.

challenges

What does all this mean to the scien-
tific community? Revolutionary changes
are taking place which will greatly af-
fect the way scientists do their work.
We can sit back and watch this hap-
pen or we can try to control and
guide these changes for the benefit of
science. Some of the issues regarding
data and information management in
which the international scientific com-
munity should play an active role are:

1. Design of Storage and Retrieval
Systems

In order to carry out intelligent design
it is necessary to anticipate the uses
which will be made of the database
system and to design the data struc-
ture and interfaces accordingly.
Clearly, the scientists who are going
to use the data should have a major
role in this design process.

2. Standardization

Since computers tend to be unforgiving
of any deviation from the prescribed
format, the efficient design of data
storage systems requires a high level
of standardization. This includes
standardization of terminology, symbols,
units, and methods of designating the
physical and biological entities in a
unique fashion.

3. Economics

Present computerized information serv-
ices are widely perceived to be too
expensive for the average scientist to
use. The economics of computerized
dissemination is not well understood,
and much more study and experimenta-
tion is needed. )
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4, Political Barriers

Although this has not been a major
problem so far, there are possibilities
of barriers to transfer of data across
national borders which could greatly
inhibit the development and use of
computerized scientific data systems.

5. Education

Most of the scientific community is
poorly informed on the existence of
technical information resources, even
in printed form, and better education
in the availability and method of use
of computerized information sources
will be needed.

6. Developing Countries

Limited access to sources of scientific
and technical information is perceived
to be one of the problems impeding
industrial development in the third
World. As the industrialized world
becomes able to access information
through computerized systems which
may not yet be available at an ac-
ceptable cost in the developing world,
the gap between rich and poor
countries may deepen further.

One organization which is attempting
to address these issues is CODATA,
the ICSU Committee on Data for
Science and Technology. The member-
ship of CODATA includes nations,

ICSU Scientific Unions, and other ICSU
bodies concerned with scientific infor-
mation. CODATA has sponsored a
number of workshops and publications
on database design and has established
task groups which coordinate the ef-
forts of data centers in different
countries and assist in standardizing

formats, An example is the Task
Group on Protein Sequence Data
Banks, which has developed a set of

standard interchange formats for this
type of data. A referral database is
being developed in a computer search-
able format which will direct users to
sources of reliable data in all fields
of science and technology. Finally,
CODATA has held training courses,
many of them jointly with Unesco, to
inform technical information specialists
in developing countries on how to find
good data.

The workers in each scientific dis-
cipline who generate and use data
must take an active role if we are to
exploit the new information technology
in an intelligent way. There are
many experts on computer science and
information management who under-
stand the technology which is avail-
able. However, it is essential that we
have active participation by the dis-
ciplinary specialists if the information
revolution is to be shaped in an op-
timum way for the future health of
science,
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*Scientific and Technical Data in a New Era’

is the theme of the 11 th International CODATA Confernce which takes place from 26-29
September, 1988 in the Karlsruhe Congress and Exhibition Centre. 74 lectures and 80 post-
ers on the collection, evaluation, dissemination and application of reliable scientific and tec-
hnical data will be presented.

As the title of the conference implies, current economic and technical aspects will be the
centre of the discussions, as for example biotechnology, safety engineering, environmental
technology and industrial application,

The sheer volume of data which arises, for example from satellite observations or astrono-
my, makes data processing techniques increasingly important.These, along with legal aspec-
ts of data transfer and the question ofcopyright with also be under discussion,

The seven main themes of the conference:

—Biosciences and Biotechnology

~Industry and Technology

~Safety and Environmental Protection

—Geo—-and Space Sciences

—Scientific Aspect of Collecting and Distributing Data

—Legal and Social Aspect of Data Dissemination

~Innovation in Data Handling

will each be introduced by a plenary lecture given by an expert of world standing.Over and
above this, a workshop on the Vocabulary and Nomenclature in Biology with a total of
nine lectures by experts from Europe and the USA will take place within the subject group
*Biosciences and Biotechnology *.

Demonstrations of databases and information systems will take place parallel to the lecture
programme,

CODATA is a Scientific Committee of the International Council of Scientific Unions which
works on an interdisciplinary basis to improve the quality, management and accessibility of
data of importance to science andtechnology. Current members of CODATA include 19 cou-
ntries, 15 international unions, and 5 other organization associated with ISCU.Through its
biennial international conferences CODATA brings together disciplinary specialists in the
physical, bio- and geosciences to discuss current developments of common interest in the
handling of numerical data.

Programmes and registration documents can be obtained from:

DECHEMA, Abt., Tagungen
Theodor-Heuss-Allee 25

D- 6000 Frankfurt am Main
Phone: 069 - 7564 241 / 242

BERFHESHARYPIRRAGIL
B TN SUHBEMA 5 7 — 7 FI

UtiliZation of Computer Networks for Applications
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‘*Scientific and Technical Data in a New Era*

is the theme of the 11th International CODATA Confernce which takes place
from 26—29 september,1988 in the Karlsruhe Congress and Exhibition Centre. 74
lectures and 80 posters on the collection, evaluation, dissemination and ap-
plication of reliable scientific and technical data will be presented.

As the title of the conference implies, current economic and technical aspects
will be the centre of the discussions, as for example biotechnology, safety
engineering, environmental technology and industrial applications.

The sheer volume of data which arises, for example from satellite observa-
tions or astronomy, makes data processing techniques increasingly important.
These, along with legal aspects of data transfer and the question of copyright
will also be under discussion.

The seven main themes of the conference:

—Biosciences and Biotechnology

—Industry and Technology

—Safety and Environmental Protection

—Geo—and Space Sciences

—Scientific Aspects of Collecting and Distributing Data

—Legal and Social Aspects of Data Dissemination

—Innovations in Data Handling

will each be introduced by a plenary lecture given by an expert of world stan-
ding.Over and above this a workshop on the Vocabulary and Nomenclature in
Biology with a total of nine lectures by experts from Europe and the USA will
take place within the subject group ‘Biosciences and Biotechnology*

Demonstrations of databases and information systems will take place parallel
to the lecture programme.

CODATA is a Scientific Committee of the International Council of Scientific
Unions which works on an interdisciplinary basis to improve the quality,
management and accessibility of data of importance to science and technology.
Current members of CODATA include 19 countries,15 international unions, and
5 other organization associated with ISCU.Through its biennial international
conferences CODATA brings together disciplinary specialists in the physical,
bio— and geosciences to discuss current developments of common interest in the
handling of numerical data.

Programmes and registration documents can be obtained from:
DECHEMA, Abt. Tagungen
Theodor—Heuss— Allee 25

D—6000 Frankfurt am Main
Phone:069—7564 241 /242
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