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Exchanging of scientific and tezhnical information;
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THEME

o

One of the main elements of the work of the AGARD Technical Information Panel
(TIP) 13 to assist NATO's acrospace research and development activities by improving the
effectiveness of scientific and techmical information systems which exist in acrospace and
defence fiekds in the vanous member nations of the Alliance. The choice of theme for this
1979 Specialists’ Mecting stems from gonsuderation of this aspect of TIP's work, particularly
in relation to the host country, Greece. Development goes on constantly, and the
Mecting will review recent changes not only in l)e channels and media of information
transfer but also in the nature of the information itselfl. Arsing out of this, it is hoped that
firm plans can be laxd for a broadening and extension of existing information transfer
facilities in the fickis of acrospace and defence R and D in particular arcas of the NATO

Community
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European Cooperation in the Field of Aerospace Information

W.A. Martin
European Space Agency
Information Retrieval Service
ESRIN, Via Galileo Galilei
00044 Frascati, Rome, Italy

SUMMARY

Agreements reached «m the carly s4xlees leading Lo the cstablishment of the ESRO/ELDO
Space Pocumentation Service are reviewed. furopeanm cooperation 4m both the d(mput of
agrospace «ndormation and <L utclination arne descrebed. Detacls of ESA-IRS actdivities
«n supporl of the NASA (nformalionm syslem ane gaven. The development of the use of
aerospace {mdormation «n Eutope as evidemced by the growth of IRS metworking <4 cxamimed.
Research «nto aercspace dmformation hcudliug {3 outlemed. The relationshap between ESA
and the CEC <8 expladimed (m the comlext of PURONET,

1. LAYING THE BASIS FOR EUROPEAN COOPERATION : THE ROLE OF ESRO-SDS

1.1 In May 1964, an agreement for cooperation and exchange in the field of
sclentific and technical information was reached between NASA and the European
Space Research Organisation. Early the following year, in April 1965, an
agreement to set up a joint documentation service entered into force between
ESRO and {ts fledgling sister organisation ELDO - the European Organisation for
the Development and Construction of Space Vehicle Launchers. The resul: was the
creation of SDS - the Space Documentation Service.

1.2 Under the terms of the agreement reached between ESRO and ELDO the joint docu-
mentation service was to cover both space research and space technolojyy, and
was to serve not only the staff of the two European space organisations but also
their member s'ates. The recipients in the member states were originally defined
as "government establishments, universities, and institutes working in inter-
national or national space programmes”, and "qualified persons or companies
residing in the member states of ESRO and ELDO". The possibility of providing
services to organisations in non-member states was also foreseen in a paragraph
stipulating that such requests must be referred to the ESRO Council.

1.3 A further agreement was reached late in 196C between ESRO/ELDC and EUROSPACE
= the European Industrial Group for Aerospace Studies. This agreement enabled
Eurospace member companies to obtain services from SDE, {e. bibliographic searches
and/or selective dissemination notifications (SDI)., It contained a financial
guarantee to SDS for a minimum sum of 7% O00 French Francs, and the requirement
that “Eurospace shall endeavour to prevail upon its members to increase the num-
ber of their subsciiptions and to have them renewed, and shall encourage the
recipients tc take advantage of the (Space Documentation) service beyond the
fac'lities covered by their subscriptions®. Thias preoccupation with financial
r ‘" was entirely understandable when it . recalled that not only SDS but also
i arent organisations were in their very .arly stages of development. Thus
fron the beginning SDS has been required to provide services to all sectors of
the aerospace community within the member states of ESRO and ELDO.

1.4 A significant aspect of the 1965 ESRO/ELDO agreement concerned the types and
sources of material tobe provided by ESRO and ELDO to the joint documentation
service, and an acknowledgement that these could be made available to NASA.
“ESRO and ELDO shall provide scientific and technical documentation, of which
the publication is not prohibited, received or produced by them during the per-
formance of the tasks described in their conventions or resulting from these
tasks. They will in particular ensure that in research, study, development or
other relevant contracts ...... the application of thies provision is duly
observed.

ESRO and ELDO agree that all documentation which is made available under the
terms of this agreement may be channelled to ...... NASA ......; documentation
received from NASA ...... shall be brought into the joint documentation service."

The original NASA/ESRC agreement of 1964 included the requirements that "ESRO
will provide to NASA abstracts of scientific and technical reports originating
from European sources ...... processed in a form suitable for inclusion in NASA's
Scientific and Technical Aerospace Reports (STAR)®, and "NASA and ESRO will make
available to each other single copies of microforms ...... representing ......
abstracts published in STAR." In addition, it was stated that "NASA and ESRO
have agreed, in principle, to exchange material for computer searches ......"
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1.5

In looking back through those early documents dating back some 15 years, I was
impressed by the very thorough job which seemed to have been done of setting
the stage for a good two-way flow of aerospace information between SDS for
Europe and NASA for the United States, and for its proper dissemination through-
out the member states of ESRO and ELDO. It is clear that, a decade and a half
a4go, the manner in which Europe proposed to cooperate in the field of aerospace
information had been defined in considerable detail. A tangible demonstration
of its resolve to realise this cooperation lay in the creation of SDS, the Space
Documentation Service, the role and activities of which had largely been speci-
fied as a result of agreements now dating back some fifteen years. The
subsequent development of the Service lay in the manner and extent to which it
was able to realise the mandate defined in principle in the mid-sixties. I will
leave you to decide later the extent to which these early intentions have sub-
sequently been achieved.

In 1973 the decision was taken to terminate the majority of the activities carried
out by ELDO, and to re-orient those carried out by ESRO to include applications
satellite projects in addition to the purely scientific missions previously flown
as well as the development of a European launcher, ARIANE, and the re-usable
Spaceladb to be carried by the shuttle developed by NASA. With the fusion of the
two original European space organisations a new agency named ESA, the European
Space Agerncy, was created in 1975,

Later still, in 1978, ESRO-SDS, which had already become known as ESA-SDS, was
given a new name. The intention was to reflect the wide range of scientific and
technical information and services which were, by then, available from this
Department of ESA responsible for STI and other information and data facilities.
The new name chosen was IRS - Information Retiieval Service.

EUROPEAN COOPERATION TODAY, AS SEEN BY ESA-IRS

Today, IRS activities might be summarised as follows :

2.1

For NASA input, about 4 000 documents originating from European aerospace sources
are handled annually of which almost 70 per cent are fully pre-processed to com-
puter readable weekly tapes for STAR announcement. About 100 of these documents
are selected for complete translation into English.

An online interactive search system is operated for ten hours daily on all working
days. Some 15 major scientific and technical bibliographic databases plus two
specially developed databanks total over 12 million records online at all times.
Two databases each now exceed three million bibliographic references (Chemical
Abstracts and PASCAL - Bulletin Signaletique), and are believed to be the largest
online databases of their type in the world. Each database is updated monthly.
Searching may be via a controlled vocabulary, if available, and/or via the

natural language of title, title extension, abstract, uncontrolled terms or any
other desired data element. A special numeric range search command has been
developed for use with the databanks.

In paraliel, an extensive ST! network has been built up and provides direct online
access tu the IRS computer from all ESA member states and from several non-member
states. Well over 10 000 kilometers of leased telephone lines stretch from
Stockholm in the north, to Rabal, Morocco in the south. This network supports
high-speed 2 400 bps (240 char/sec) video terminals equipped with 190 line/minute
printers multi-dropped directly, and lower-speed 300 to 1 200 bps dial-up ter-
minals via remote concentrators, provides remote offline printing via medium=-
speed printers and is used for various purposes by the Agency including facsimile
transmission and computer to computer links. Other networks are interconnected to
provide more access points and backup redundancy.

Today, more than 1 000 users of this system, with constant additions throughout
currently thirteen European countries, one North American and one North African
state, demand continuous support as facilities are improved and new databases

Recently an online order facility has been implemented which enables a user to
order any original document announced in the NTIS and PASCAL files by means of

a quick and simple operation at the terminal. There has been demand from both
users and database suppliers alike to extend this feature to other files; as this
Paper is being prepared online ordering of NASA original documents is being
implemented. For those users who require absolute security to surround their on-
line file access a "TOP SECRET"® command has been introduced which renders it quite
impossible for anyone at the IRS computer centre to know what search the user is
executing; no record ie accessible other than by the user and this is destroyed
instantly at logoff or i{f a break of any kind occurs. The more sophisticated ter-
minals supported can be switched from retrieval mode to input mode (ODE) and can
then be used to create machine readable data in a most convenient and efficient

manner.
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2.5

2.6

2-3

Some comments on the file coverage might be of interest. First, the needs of
the Agency must be met as far as sible, ie. Agency staff, its advisory groups,
its prime contractors, and its scientific collaborators. Because no multi-
disciplinary mission oriented service can cover any single category within its
scope to the same depth us a discipline-criented service covering that category
exclusively it haa proved necessary to augment the NASA aerospace file with a
number of discipline-oriented databases, particularly in the fields of physics,
chemistry, electronics and engineering. More recently it was decided to add a
biological database to cover the life science requirements of the SPACELAB pro-
gramme; and an agricultural database, plus three small files covering oceano-
graphy, environmental and pollution information in anticipation of the infor-
mation needs resulting from the new earth resources activities. For the latter
a special databank of earth resources imagery, available from ESA as either
photoqr:dph\c products or computer compatible tapes, has been developed and im-
plemented.

|
The information needs of users in the member states tend inevitably to be much
less well-defined than those of the Agency itself. The most marked demand was
for chemical information which confirmed the need to add Chemical Abstracts
Condensates. This file has become the largest IRS file and has the highest
utilisation factor, over 22 per cent of total connect hours. In fact, chemistry,
physics, engineering and general research together account for approximately two
thirds of the total access time.

More recently there has been a growing demand from many member states for IRS to
offer a more camplete range of the information required. More specifically there
has beer criticism of the IRS policy of restricting the service to scientific and
technical information and thus failing to satisfy the need for business and
economic information. This leads to the question “"just how can aerospace infor-
mation be defined?®, a question which has been asked many times but remains
unanswered. One recent suggestion, for a very pragmatic approach, has been to
carry out an analysis of which files are actually used significantly by the aero-
space community. If this were done and the result was used as a basis for the
definition of "aerospace information® it is clear that business files (which would
enable searchers to obtain answers to questions of the type: "what large contracts
have been obtained by company X recentiy?®, *which company got contract Y in Saudi
Arabia?®, or “what are the turnover figures for the last 5 years for bidder I?7%)
would certainly be included.

As an indication of Europe's cocperative input to the world-wide aerospace infor-
mation system operated by NASA, the IRS pre-processing statistics are incomplete
due to the fact that the handover to IRS of all member states' document acquisi-
tion had not been completed during 1978. As a result, the numbers of documents
sent from certain member states, notably the United Kingdom, did not represent the
total contribution since some were sent direct to NASA.

As an indication of Europe's cooperative utilisation of aevrospace information

the IRS statistics of online access are also incomplete since they cannot take
account of the searches performed manually by means of NASA STAR (Scientific and
Technical Aerospace Reports) and IAA (International Aerospace Abstracts) which may
still comprise a significant proportion of the total searches made .

EUROPEAN SUPPORT OF NASA SCIENTIFIC AND TECHNICAL INFORMATION ACTIVITIES : A CLOSER
LOOK AT INPUT

3.1

IRS acts as a decentralised European extension to the NASA Scientific and
Technical Information Facility. It maintains contact with all bilateral NASA
partners in Europe and more recently the *"tripartites®, and arranges information
exchange agreements between ESA and European groups working in the aerospace
field. All this is intended to ensure the acquisition of as much as possible of
the aerospace literature originating in Europe. An attempt is also made to cover
conference schedules and programmes. All documents received by IRS are registered,
and credited to the forwarding organisation. An Acquisitions Database is updated
on a weekly basis and from this are generated half-yearly and yearly detailed and
summary reports which are sent to NASA, to all ESA delegations, and are used by
IRS itself.

After registry, all items are submitted to a selection procedure which can result
in any of the following treatments :

3.2.1 IRS pre-processing to computer readable tape plus microfiche for announce-
ment in NASA STAR

3.2.2 Despatch to AIAA for announcement in International Aerospace Abstracts

3.2.) Pre-processing for initial STAR announcement; cover-to-cover translation;
pre-processing for second STAR announcement of English version

3.2.4 Discarded as it duplicates an item already in the NASA Information System

3.2.5 Rejected or discarded as out-of-scope or otherwise unsuitable.
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3.3

4.1

When an item is selected for STAR announcement it 1s given an English language
abstract (the source document may be in any of eight European languages including
English); descriptors from the NASA Thesaurus are assigned; it is catalogued; and
a mother microfiche of the source document is prepared. Simultaneously, the
details coded into the input worksheet (the form 901) are keyboarded to computer
readable ATS compatible form using an online input facility. Weekly, the cumu-
lation of data is rolled cut onto a mini-tape and sent to the Facility with a
back-up copy. Also from this ATS data is stripped the input to the IRS Acquisi-
tions Database.

At the request of NASA certain series of reports issued by ONERA (Office National
d'Etudes et de Recherches Aerospatiales), France and DFVLR (Deutsche Forschungs-
und Versuchanstalt fur Luft und Raunfahrt e.V.), Germany, are considered automa-
tically to be candidates for full translation by IRS unless rejected for some
reason, usually out-of-scope. More recently ONERA has offered to provide the
periodical La Recherche Aerospatiale, issued six times a year, in the form of a
cover-to-cover translation into English. Following translation the English lan-
guage version of the report 18 issued in the ESA TT-series (Technical Translation),
pre-processed for STAR, and cross-referenced to the original announcement of the
source document in the original language,

A spe~tal report acquisition and STAR pre-processing project was initiated at the
end of 1974 as a result of the close-down of ELDO. Due to differences in the
Conventions of ESRO and ELDO the latter had not during its lifetime been able to
make avallable a comprehensive collection of technical reports. As part of the
liguidation programme almost 15 000 contractor reports and other documents gene-
rated during the ten year life of ELDO were examined, of which more than 1 600
documents, containing almost 2 000 discrete papers, were selected for full pre-
processing for NASA STAR announcement. These items were all announced in L-STAR
but, perhaps more important, now form part of the NASA computer readable database.

In addition to the largely passive role of acquisition of the European literature,
IRS performs an active monitoring and liaison function with NASA's European bji-
lateral partners and, more recently with the "tripartites®. The latter organi-
sations are those which wish to have direct online access to the NASA File via

the Agency's STI network and online service. When an IRS user requests access to
the NASA File he (s asked to sign a tripartite arrangement between NASA, ESA and
the user organisation. Under the terms of this tripartite arrangement NASA agrees
to grant online access to the NASA File in return for the submission of literature
within the scope of the NASA Information System. Items published openly, eg. in
the periodical literature, are not accepted since these would be processed by AIAA
independently of such an agreement. Difficult-to-obtain material such as research
reports are sought. Froe NASA's viewpoint there is little difference between a
bilateral and a tripartite. 1In each case an exchange is involved although in the
case of tripartites no material dissemination i{s required,

The monitoring function is carried out on the basis of a number of system aids.
First, the overall performance of each source organisation is checked annually
on a "this year, last year® basis. Second, a regqular report is generated from
the Acquisitions Database which lists all sources which have sent zero input,
one document, two and so on, over the prior period. The sources are listed
alphabetically by country and where appropriate, contact is made with the source
to draw attention to the absence of, or drop in, input and to establish and, {f
possible, correct the cause.

In addition to these guides, a special report on all tripartites is produced each
half year. This report lists the number and type of documents submitted to IRS
by each tripartite organisation and the number of connect-hours in the NASA File.

4. EUROPEAN UTILISATION OF AEROSPACE INFORMATION : IRS'S EXPERIENCE WITH NETWORKING

Towards the end of 1968, the 400 000 NASA File records needed 20 hours of computer
residence time to process a batch of 10 questione; the operation would clearly
soar out of hand in the following year. Following an evaluation of available
systems and discussions between NASA STIO staff and SDS the decision was taken to
implement RECON so as to give an inverted file system to shorten search times and
increase capacity, and to have a system compatible with that used by NASA.

RECON was implemented on ESRO's largest IBM 360 computer installation which was
located at ESOC (European Space Operations Centre), Darmstadt, near Frankfurt.

In addition to the advantages already mentioned, RECON offered the bonus of being
an online system and the original ESRO STI network consisted simply of two leased
international telephone lines, one from Darmstadt to Paris where a RECON terminal
was installed at ESRO Head Office, and from Darmstadt to Noordwijk near Amsterdam,
to suppori a terminal located in the main library of ESTEC (European Space
Technolojy Centre).
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During that same year great interest was expressed by several member states in
introducing direct online access to the SDS database in their national aerospace
information centres and, w.th the approval of NASA, the first such "external®
terminal was installed in 1970 at the Technology Reports Centre, near London.
The embryo STI network wis beginning to grow. The first installation in the UK
was quickly followe. by one at ZLDI (Zentralstalle flr Luft- und Raumfahrt
Dokumentation und Information), Munich, and by the end of 1975 some 20 high-
speed leased line video terminals had been installed in the member states.

In 197) SDS, which had been split between ESRO HO, in Paris, and ESOC, Darmstadt,
was transferred to new premises at ESRIN, Frascati, near Rome, which had previously
housed fundamental space science research activities. This brought all SDS staff
together under one roof and provided the Service with a dedicated IBM 360/50 com-
puter in support of STI activities for the first time,

To minimise the problems of relocation, it was decided not to disturb the network,
then essentially a STAR network centered on Darmstadt and operating at 2400 bps.
The intention was to retain the existing network topography and to 1ink ESOC and
ESRIN by means of two high-speed channels of 9600 bps using multiplexing modems
on geographically independent routings. When the two trunks were handed over by
the PTT's however, it did not take long to discover that the line routings were
identical; since when one line went down, very often both went out together:

This was disastrous for network operation, of course, since any outage on the
ESRIN link killed the entire network. The alternative routing was never achieved
since apparently it never proved possible to reach the line quality required for
data transmission via the only other possible route over the Alps!

The only solution seemed to be a total revision of the network to bring the
scentre® to Rome. There were other factors giving a push to this project such
as an increasing user demand for the support of more sophisticated hardware,
eg. dial-up concentrators and remote line printers. Following this reconfigu-
ration total network blackouts are now rare.

In the original concept the network was required to support several tens of 2400
bps terminals multi-dropped from a STAR of lines operated at 2400 bps. As far
back as 1973, however, SDS had foreseen the need to introduce much cheaper access
to the network. The high-speed leased line terminal was a sophisticated and
responsive device but, certainly in European information terms, it was expensive,
and could really only be justified in very busy information departments or ser-
vices. The development of the RTC, or Remote Terminal Concentrator, was disap-
pointingly slow - the first version was not available for testing until 1975.

The RTC is based on a PDP-11/10 minicomputer and as originally tested acted as

a apeed switch from the 2400 bps transmission from the central compute: to the
POP-11 on one side, and from four to ten 3OO bps dial-up devices on the other.
Once again the Technology Reports Centre, near London, was the first member state
organisation to install the new device, the penalty for which was a six-month
teething period during which would-be dial-up users in the UK were called upon

to exercise some patience! The RTC, which behaves in a manner very similar to

a 2400 bps terminal, may be multi-dropped from the same 2400 bps line as a group
of LLT® in more r less any combination. RTCs have been installed in Copenhagen,
publin, London, Madrid and Stockholm, whilst concentrators using multiplexers are
installed in Brussels, Darmstadt, Noordwijk and Paris. Direct dial-up to Frascati
is also possible.

The introduction of concentrators into ESANET has enabled a new level of service
to be provided to users who previously had to request a search to be executed for
them by intermediaries in national centres. Though the latter were using an on-
line system, o the user it looked like “"batch®™. Now, through the RTC, he is able
to search directly, online, himself. This has led to a change in the role of the
intermediary, from that of searcher to that of teacher. It has also led to new
demands for yet higher levels of service - RTC centres wanted the printout via
their own line printers, driven over the network outside, and even during RECON
time, thus making extra demands on the network.

Dial-up users in Prance are particularly well-served as a result of the decision
to develop a gateway linking ESANET with CYCLADES. The latter is an experimental,
but advanced, packet-switched network with nodes in Paris, Rennes, Grenoble,
Toulouse, and Lyon. This gateway, developed by the French, permits one way access
to the IRS computer. A new network named TRANSPAC is expected to replace
CYCLADES in France this year and plans are in hand to connect IRS with TRANSPAC.

Since 1975, IRS has also been connected to the TYMSHARE network which has nodes
located in Europe at Paris, Brussels, The Hague, Zirich and Frankfurt. Par-
ticularly useful to IRS users located in the Netherlands and Switzerland this
network provides additional capacity to cover peak traffic times, and backup re-
dundancy in the case of network failures.

More recently IRS has been connected to the Rome node of DARDO, the Italian link
with the North American networking services including TYMNET and TELENET in the
tinited States and TELEGLOBE in Canada.




4.12 As this paper is in draft, preparations are well advanced for the connection of
IRS to EURONET; this is covered in the next section,

4.13 Overall utilisation of the IRS online service via the network complex described
amounted to 22 938 hours in 1978,

EUROPEAN RESEARCH INTO AEROSPACE INFORMATION HANDLING : THE IRS INTECRAL DATABASE
CONCEPT

5.1 We have carried out a number of experimental studies using the NASA File in order
to try to measure some of the RECON system parameters, particularly in 1972/73
{1} and more recently when we reported some unexpected findings to the 1977
Cranfield Conference (2). Test secarches were carried out by experienced uvers
in several member states, alsc by IRS and other ESA staff. In the most recent
study the analysis of the results was carried out by Cleverdon. Broadly speaking
the results of the measurements of recall and precision compared with those found
by Lancaster and others in studying searching of the National Library of
Medicine's MEDLINE system. Our earlier study suggested that in day-to-day use,
on average, about 50 per cent recall at 68 per cent precision could be expected
tor an elapsed terminal time of about half an hour per search. The recent study
did not try to measure absolute recall, but only comparative recall. However,
correlation of these figures with the earlier study suggests very similar results
of 51 per cent recall at 74 per cent precision with elapsed terminal time at 38
minutes,

5.2 Our experience with the NASA File and with several other major databases led us
to believe that the NASA File is about the best example of what can be achieved
using a well-controlled vocabulary. However, for any database, typical results
of 50 or 60 per cent recall should not permit amplacency since, for every 5 or
6 documents found which are known to be relevant to the question, a further 4 or
S equally relevant documents remain "mislaid™ iIn the computer.

5.3 Analysis of controlled retrieval lanquage search failures in the experimental
studies readily demonstrates the {nconsistency with which valid descriptors
from the controlled vocabulary are assigned to similar documents. 1In other
words it is one thing to achieve a well-controlled vocabulary, but quite a
different matter to control the indexing based on that vocabulary. We are
probably unlikely to improve matters as long as manual procedures are used
for checking. In my view, a well-structured thesaurus containing more than
a very few thousand terms is far tor "omplex an instrument to be used unajded
by the human indexer.

$.4 There is also the need to make it easler for a user to search across several
files, preferably simultaneously. ™owever, the studies carried cut had served
only to emphasise the difficulties and failed to produce any realistic proposals
to solve the problem - all approaches were based on the notion of cross-linking
the various thesauri. Such a concept is operationally unattractive, smacking of
the sledgehammer and nut tactic., Some indication of the complexity of such a
task is given in a paper by Niehoff (4, describing the development of an inte-
grated controlled vocabulary in the relatively limited area of energy terminology
alone. In my view what was needed to achieve an integral database was a common
retrieval vocabulary for all the files to be merged.

5.5 The idea emerged of the possibility of using the natural language of title, title
extension, abstract, free-terms, etc, as the primary retrieval vehicle to be used
with several files in an integral database and regarding the retrieval keys pro-
vided by the tape supplier (eq. classification code, descriptors, specialised
codes such as CAS Registry Number, etc) as auxiliary search aids specific to
individual files.

Though a great deal of work had been reported on the use of natural language for
information retrieval it was not possible to draw any hard and {ast conclusions.
Most work had been done offline and it was difficult to compare results reported
due to the surprising variety of bases for the experiments.

Opinions tended to polarise strongly in one direction or the other, often it
seemed, without adequate justification. Perhaps the following quotes will i1llus-
trate this situation :

- "Experiments already carried out have demonsgtrated that natural language,
with minimal or no control, is superior to any form of controlled voca-
bulary.” (5]

= "The reasons for the failure of free-text indexing are both theoretical and
practical. Many computer experts continue to propose the computer imple-
mentatjion og free-text indexing either ignorant of, or indifferent to, past
failure.* (1)




e s

5.6 We began to feel that if retrieval performance based on natural language searching
could be developed to the point where it was not significantly inferior to that
achieved when using a controlled vacabulary, then it could provide the vehicle
for an integral database. An experiment was designed by IRS, a test database was
created online based on the NASA STAR tapes for 1973 and 1974 with the agreement
of NASA, and an evaluation was carried out under the direction of Cyril Cleverdon
{6). Experienced searchers from several European countries carried out test
searches using elther controlled vocabulary or a speclal natural language index.
This experiment was reported and the results discussed at the 1977 Cranfield
Conference (2).

5.7 The results surprised us and could be summed up in the following quote from the
cautious Cleverdon :

"It appears difficult to reach any other conclusion than that, within the para-
meters of this test, natural language searching on titles and abstracts proved
at least equal to and probably superior to searching on controlled language™.

In fact for virtually every parameter used to compare the two techniques of
searching, le. natural language and controlled language, the former was demon-
strated to be superior.

5.8 In my own view, these results have shown that retrieval using the developed
natural language index was not only “not significantly inferior to" but was
actually superior to that obtained on the controlled vocabulary. The technigues
needed to create the index were tested and shown to be perfectly practical. We
can see that retrieval on titles only is futile though it could be a convenient
adjunct to a controlled vocabulary search. However, the amount of processing
time needed to create the inversion on the abstract text is not insignificant,
whilst the disk demand for the inverted files can more than double, when com-
pared with the basic IF on descriptors, authors and corporate source.

5.9 1 hope that further work will be possible on the inteqral database concept. 1
believe the results obtalned to date, with an index which incorporated only one
of three planned approaches and is certainly capable of further improvement,
have already demonstrated the feasibility of the approach. I hope also to see
the experimental NASA STAR File further developed according to the original plans
and to see a second database given identical processing and the inverted files
morged. This would constitute the first experimental integral database for
evaluation.

5.10 At a different level complete re-design of the online applications software has
been in progress for over two years and 3 very new version is on the way which
will include the implementation of the "EURONET Common Command Set® referred to
later.

5.11 A policy of database standardisation has been developed such that the different
filos should appear o be more homogeneous to the user. A series of standard
formats has been specified for display, type and print outputs. As these are
implemented on all the files, it means that any given data element, be it a docu-
ment type or a classification code, will always appear at the same position in
the record: data elements which are identical but are described by different
terminology by the database producer (eq. free-term, i(dentifier, keyword, etc)
will be given standard names, eqg. controlled term (for deacriptor in NASA par-
lance) : uncontrolled term (for identifier on COMPENDEX): category code (section
number in Chemical Abstracts). Where possible, abbreviations will be expanded
to the full form and a standard table of language nasee will be introduced.
Prefix codes (AU=) and Suffix codes (/C8) in the inverted file will be
standardised.

EURONET : THE RELATIONSHIP RETWEEN ESA AND THE COMMISSION OF THE EUROPEAN COMMUNITIES
(CEC)

6.1 The name "EURONET® means many things to many people and indeed, embraces a very
wide spectrum of STI possibilities. A significant amount of money has been
allocated to the project - approximately 6 M dollars for the first ! year period
1975-1977, and a similar amount for the second ) year period 1978-1980. One CEC
spokesman has explained it by saying : "We wish to create a Common Market in
scientific and technical information ...... information is a commodity which can
be bought and scld like any other®.

6.2 EURONET will be a packet-switched STI network serving the member countries of the
CEC (France, Italy, Germany, Belgium, Luxembourg, the Netherlands, Ireland,
Denmark and the United Xingdom), It will also encompass Community policies on
§T1, embracing the types of database and databank needed in the CEC countries and
including the sponsoring of new databases and databanks where these are seen to
be required, and on multi-lingulism ultimately intended to permit access to com=
puter data via all Community lanquages.

it




EURONET as a physical network 1s being created by a consortium of all nine PTT's
from the CEC member countries. The current target date for operation is autumn
1979. The presently foreseen network will be a two-level system with four net-
work switching nodes located at Frankfurt, London, Paris and Rome and five remote
concentrators at Amsterdam, Brussels, Copenhagen, Dublin and Luxembourg.
Initially, only teletype compatible terminals will be supported. The first host
computers scheduled to be connected to EURONET include those of IRS; DIMDI
{Deutsches Institut flr medizinische Dokumentation und Information) in Cologne;
INKA (Fachinformationszentrum Energie, Physik, Mathematik) in Karlsruhe; the
Brivish Library Service BLAISE; and a second UK venture named INFOLINE.

Of the nine member states of the CEC and the eleven of ESA, eight are common to
both, It is perhaps hardly surprising that, in view of the comprehensive
European STI capability already developed by IRS, and the far-reaching plans of
EURONET, ESA and the CEC should be encouraged Ly the member states to discuss
opportunities for cooperation. The result was an exchange of letters between
the Director General of ESA and the Director General of the Directorate General
for Scientific and Technical Information and Information Management of the CEC.

Europe needs a reliable trans-European TYMNET type ST! network as soon as possible.
To help achieve this, following the exchange of letters ESA has collaborated with
the CEC to the maximum extent possible. This has included the detachment of two
IRS sraff ro the CEC's DG XIII in addition t0 a very considerable amount of staff
time which has been allocated. A so-called "Mixed Team®™, comprising three CEC
staff and three from ESA, all at high level, is charged with the practical im-
plementation of the cooperation agreed. In addition, IRS staff are inevitably
involved in many coemittee and working group activities associated with EURONET.

Although EURONET suffered the inevitable delays of any large-scale multinational
project, by the end of 1978 there were unmistakeable signs that it would be avail-
able in the comparatively near future, A contract was placed with a large market-
ing agency for the pre-launch phase; a host-network technical unit was created to
coordinate host connections: and a user relations unit was set up; a launch team
was being established to “help the amooth running of EURONET operations®.

EURONET also acquired a new name - DIANE ! The new acronym stands for "Direct
Information Acceas Network for Europe®.

By March 1979 the CEC announced that the REX-25 testing facility which had been
opened to hoat information services was being used successfully; this facility
{located in Rennes, France) simulated the X-25 standard interface to be used for
host-to-network links on EURONET. At the same time it was announced that switch-
ing equipment had been delivered to all sites with the exception of Rome'
Negotiations with Switzerland and Spain for EURONET access were proceeding well
and a dialogue had been opened with Sweden.

IRS' own preparations for connection with EURONET by mid-1979 were extensive.
Delivery of the "black box" device to be used for the connection, a TERPAC H=12A
unit made by the French company Sitintel, was scheduled for end-June, to coincide
with the i(nstallation by SIP (the Italian telephone company) of the line to con-
nect IRS with the Rome node of EURONET. About two months of testing were fore-
seen, falling in the seasonally quieter months of July and August, leading to an
operational EURONET connection by September. Major changes had been under
development for the applications software for some considerable time, including
the provision of a totally new command language, CCS - the EURONET Common Command
Set specified by the CEC for all FURONET hosts. The target for September 1979
was release of version | of IRS' implementation of CCS, with the user being
n:!orod the cholce of IRS' traditional command language or the new CCS by means

of a switch,
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The Role of NASA for Aerospace Information

George P. Chendler, Jr.
Chief, Sclentific and Technical Informetion Branch
Nationa! Aeronautics and Space Administration

INT Ti0n

In 1962 the United States announced Its comeitment to put & man on the moon by the end of the decade.
In the exciting and stimulating environment created by the launching of this commitment NASA begen fts
activities for providing sclentific and technical information to the scientists and engineers working to
solve the problems of manned space flights. This year we observe the tenth anniversary of man's flight to
the moon and safe return to Larth, ~by eny measure & remerkable feat of applied engineering and of humen
technical genlus.

But from the beginning NASA recognized that its goa! of putting & man on the moon was but one part of
an serospace program of research and development that wou!d provide a broad variety of benefits to all
rankind. Stated clearly smong NASA's goals I3 the need to disseminate as widely as proacticeble the
sclentific and technical knowledge developed a3 part of the nation's serospace sctivities. Today the NASA
STi progres has become a valuable nationa! and Internationa! resource with more then 1.6 million documents
recorded in its data base and growing at a rete of 80,000 documents per year. The collection of documents
continues to grow in subject scope as wel!l as in slze in order to meet the needs of new NASA progrees,
serospace progrems of other nations and a growing diversity of users. Ir responding to the needs of this
groming universe of users, NASA has developed a highly sophisticated and effective automated system of
providing direct access to ity data base. It Iy a dynamic and flenitle systes that constently monitors
requirements for Information by government, Industrial and ecoromic groups throughout the world. The
needs are translated into new services and products many of which are made possible only through the
sffective vtilization of new techniques and new technologies.

Despite the reduced leve! of the current U.S. space progres, because of budget !imitations, meny
exciting program are underway: the Space Shuttle, planetary probes, satellite surveys, and others.
In addition, many more nations throughout the world now have ongoing programs of research and deve oprent
related to serospace sctivities that create & continuing flow of new information. Certainly an Importent
current need reflected in the incoming flow of documents and requests for Information Iy the desligr and
comstruction of alrcraft to utitize fuel supplies more effectively. Thus, an Increasing sudience of users
continues to require information on space related developments as well as on the utilization of space-
developed technology. Today, the tystes serves more than 11,000 scientists end engineers within NASA,
some 100 NASA contractors, subcontractors, and grantee organizations, and rore than 600 elements in U.S.
Government agencies. Some 60 countries and over 750 goverrnmenta! orgenizations, universities, end
research institutes are active participants In the NASA !nternational! Exchange program. Through the
furopean Spece Agency, much of the NASA date bese iy made availatle acruss Western Europe. Incressingly,
the public and commercial interests not directly engaged in serospace activity are raking use of the
system.

On @ typical day the NASA Sclentific and Technical Information Facility receives requests for infor-
mation from a wide spectrum of users. The president of & manufacturing company asks for Information
relevant to & materialy protlem. A nine-year old child writes to ask for information on how to bulld »
rocket. In addition, each day hundreds of scientists, engineers, administrators, legislators, and others
access online the NASA Scientific and Technica! Informetion data base. They seek information that will
help solve problemy mot only In the flelds of sercspace activity, but also In such critical aress oy the
Incresse of the world's food supply, contro! of floods, location of new sources of minerals and energy,
and in providing sccurate warning of ispending natura! ¢lsasters.

Scope and Coverage of the NASA System

To schieve completeness of coverage and quality of content, NASA has an aggressive policy of seeking
sources of documents. NASA utilizes on estab!ished worldwide network of cooperative public and private
sources, from which it collects eech year about 90,000 - 100,000 documents. These incoming reports as
well as journa) articles, reviews and books from government, industry, research institutions and universi-
ties contaln the findings of physical scientists, social scientists, medical scientists, engineers and
others whe contribute to and are concerned with progress in serospace development. Along with these
reports and published articles, the system regularly receives documents and information on NASA-owned
inventions covered by U.S. patents and applications for patents, contracts let by NASA, NASA research and
technology programs underwsy or planned, and related research In progress. Such Informetion is also
gathered from other U.S. Government agencies and other major sources of serospece information throughout
the world.

T™he subject matter of these documents ranges widely and Includes such areas as seronautics, estro-
nautics, chemistry and materials, engineering, geosciences, !ife sciences, rathematical! anc¢ computer
sclences, physics, social sclences, and space scliences.

The NASA ST! system is managed by the Scientific end Technical Information Branch (STID) ot NASA
Mesdquarters in Washington, 0.C. The actus! operations are primerily performed in two contractor-
operated facilities., The WASA STI Facility, located near Baltimore, Raryland, employs about 210 people




|
ﬂ

32

who process report literature, Operate the computer comple . end provide support for software malntenance
and developments. A second contractor, the Technica! Information Services of the American Institute of
Aeronautics and Astronautics, employs approainately 850 people In New York City and processes the open
literature =~ journals, magazines, books, etc.

The scope and versatility of the NASA STI progres are apparent from the following service highlights:

1. Publication of four arnouncement journals, two On a biweehly basis, one on &
Quarterly basis, and cne or » ronthly baeslis.

3. Pudlication of a blweekly current awareness service covering slmost 200 separate
inforration categories.

3. Pudlicetion of sia cortinuing blbliographies covering speciflc flelds such as
“Energy,’ "'tarth Resources,' and "Aeronsutica! [nglneering."

A. Distridution of sbout three rillion sicrofiche per year.

§. Distridutior of approsimately [.§ million hardcopy documents per year.

6. Provision of Interactive cdata bark and retrieval capabllity to NASA Field
Centers, NASA Industria! Application (enters [IALs), and others having NASA/RECON
(Rfrote CONso'e) termirals.

7. Provision of documents and microfiche for sale to tre genera!l putlic,

8. Preparation of Indexes to NASA (ongressional Mearings, speeches, press releases,
ard rarasgetent Socurents.

9. Provision of magnetic tapes and slicrofiche te ESA fur service to the European
servspace community,

0. Provision to accept svster input from E5A through machine readable magnetic topes.

11, Operation of the NASA 'ibrary retwork (NALNET), which provides online scarch
and retrieva! access to al!) books held by NASA libraries.

Online Access Vie RECON

The features of the NASA system which are most Mighly regarded by users are the NASA data base and
the RECON systen for online interactive access. Tereinals 1ink NASA ingtallations and NASA Industrisl
Applications (enters throughou! the United States to the Facility's central computer. Access s also
available to other government agencies and to NASA contractors via dial-up capability. In addition to
direct online searches via a terminal, data bese searches are provided to registered users on request to
the Facility ir Baltimore, NASA Field Centers, and the NASA Industrial Application Centers. More than
11,600 searches are being made each year (3,600 at 571 Facility; 8,000 outside the Facility) and the
urage continues to grow. Currently, NASA (entars and Industrial Applications (enters have started vsing
new intelligent terminaly as the first step toward & distributed processing network that wil! provide
many added software cptions at the local leve! as well as relieve the central computer of many routine
tasky, Adjuncts to this retrieval syster permit access to the data bases of the U.5. Department cf
Defense and the U.5. Departrert of [nergy.

As we gain rore and more emperience in naking computer searches with RECON, we become more impressed
with the power and versatility of this Interactive search and retrieval tool. Not only does it provide
epanded capabilities and ease of use in reeting the informetior needs of scientists and engineers, but
it is enabling others to use the sclentific and technica! literature #s & source of economic end market-
ing data. For example, the results of such searches can produce information on the nermes of corpanies
doing work in a particular field and thus suggest opportunities for new markets or for mergers or joint
ventures. Information from reports of research and technology underway or planred is being used to
identify newly developing Tields which will foster tomorrom's markets and new technological advences. 1
Increasingly, the NASA ST! base iy used to produce information of value to workers in the fields of
contamination control, medicine, food, technology., and many Gthers.

Since the computer provides only bibliogreaphic citations end abstracts, It is essential that users be
provided access to full documents as rapidly as possidble. Regular delivery of documerts, elither in full-
size printed form or in microfiche, is mede by NASA through its STI Facility to more than 1,900 orgenize-
tions in the U.S. and to more than 750 abroed. Regular delivery of documents and special publications is
supplemented by sale through the U.S. Government Printing 0ffice (GPO) and the U.S. Nationa! Technice!
Information Service (NTIS) to assure the widest possible public avallability. Currently, a system of
direct ordering of documents via the computer system is being tested.

A significant part of the computer software development program is concentrated on expanding the
wiefulness of the RECON system. Cxpanded usage creates demands for new capabilities and for greater eese
in the use of the syster. [ach year, within the limits of our budget resources, we do as much a3 we can
to incorporate new changes and to take advantage of new technology. In the past year, we have mede
significent progress in Improved system reliability and addition of severs! Importent new features for
users.

Currently being tested as & new capability of the NASA RECON system is & selective dissemination
feature whereby individuals mey establish and retain In the computer & profile of thelr speciallzed
interests. This profile is then used to retrieve informetion covering a given time period, usvally that
time which Includes all document eccessions during the previous month end contained In the veriows
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announcemant Journals. Users may update or change thelr profiles vie & direct access terminal online.
While Intended to supplement existing alerting services, It Is not unlikely that this type of computer
capabl!lity may replace some printed products.

Announ. rvl

The basis of MASA information services Is a series of announcement journals genarated from the
computer based Information flles In the form of comprehensive or specialized bibliographies and abstracts
varying in frequency of Issue from semimonthly to quarterly. These announcement Journals Include:

Sci ific and Technical rts (STAR) which provides bibllographic cltatlons and abstracts on
some |, accesslons on report 1lterature per lssue;

(LSTAR) which provides asbstracts and Indexes of security-clas uments ;
lnl,#{lml MQF” Abstracts (1AA) which provides coverage of the published |lterature of approxi-
mately 1, access lons r Tssve. A service of perticular value to Individuals Is lec ure -
%ﬂiﬁl S . This blweekly service divides the content of STAR and | nto some subject
profiles, thus providing highly speclalized notification on new Information enter nto the systes. STAR,
JAA, SCAN, LSTAR, and other NASA announcement publications such as Eﬁ&r_?_mﬁ_&grv_ql;ﬁ (CPA) serve
to heep users sware of new additions to the document and Informetion collection to facillitate retrievel

of required material. In all, about 80,000 journa! articles and books and approximately 24,000 technical
reports are announced each yeaer,

Yo provide for prompt and effective dissemination of these publications, NASA maintains & computer-
based malling Vst for the g2eration of malling labels and control of distribution. The considerable
in~depth computer!zed data on usersy, products end services allows us to segment, menipulate and cross-~
match records 30 as to put any user -- or groups of users -~ into categories which will permit us to
enarine statistically the who-where-what and how meny of our sudlence and ity demands. This computer|zed
system assists In establishing resource requirementsy and allows evalustive anslyses to be performed In
setting future courses of actlon.

An Importent alement of the NASA mission hes become the transfer of serospace technology for problee-
solving end application In the private sector. This includes dissemination of Informetion and online
access to the MASA Data Bese and also technical assistance In the evaluation of the commarcial potential
of a glven product. The MASA STI Facility also meintains & computerized malling !ist of some 20,000
organizetions and Individuals not directly connected with the U.S. space program who are malled informe-
tion sbout commarcially usefu! spin-off dovelopments from NASA research efforts. NASA stimulotes interest
in such opportunities through an active progrem of announcing Innovations deemed to be of value to menu-
focturers for the developmant of new products. The principe! such vehicle is & quarterly publicetion
called NASA Y% Briefs. In further support of this effort, NASA has set wp o technology utilizetion
network currently comprised of seven reglonal Industrial Applications Centers which perform a type of
“oush or stisulation'” dissemination. The {Als interpret the essence of specific avallable Informetion
for prectice! and wefu! applications and suggest ity usefulness through technica! consultation with
potentia! developers. More recently, NASA has estab!!ished two stete technology centers to test the
tronmsfer of techmology et the state leve! in the U.S. A major source of information for the IACs and the
state centers s the NASA ST! systee.

Internetions! Document Eachenge

In the early 1960s, prior to the NASA/ESA arrengement, NASA initiated end irplemented an Internationasl
document enchange progrem as one of its first moves to develop cooperative progrems with furopean and
worlduide orgenizetions. The major objective of the progrem wes to prorote internationa! cooperation
through an orderly Information trensfer process. Governments, acedemia and selected research establish-
ments within the respective countries were made exchange partners. NASA provided selected services, but
primerily the semisonthly abstrect journa! STAR and its semiannua! cumulative indexes In exchange for
recent technica! documents, journa! articles end sarials. Ay mentioned earlier, some 60 countries end
over 750 governmenta! organizetions, universities and research institutes are active participents In the
NASA Irternations! exchange progrem. Recelpts from this progrem and the [SA arrangement account for about
152 of the sccessions In STAR and sbout ST in IAA.

Recently a new concept was inaugerated In Europe to enhance the acquisition of documents for the WASA
data base In exchenge for access to the WASA STAR and IAA files via ESA RECON. 1t Iy our "Tripartite”
agreement program. [t stems from an egreement emong NASA, ESA and a third party, e.g., an organization
in @ participating ESA member state. This progrem has enabled ESRIN-IRS to offer throughout the ESA
community, vie the ESA RECON network, direct online accets to NASA STAR and IAA files. A msjor provision
of the sgreement Is the requlrement to provide one relevant document Input to CSA (end thus NASA) for
each hour of access to NASA files. At the soment there are sbout 300 Tripartite agreements throughout
Western Cturope. Results of the progrem and stetus of the Tripartites are reviewed semiannually.

ESA and NASA RECON

The mechenized, interactive online retrieve) system at the Luropesn Space Agency is a result of o
sutually beneficial exchange egreement between MASA and ESA (then ESRO) in 1962. At that time, NASA agreed
to meke avalleble to ESA its monthly Input of STAR and IAA references in machine-readable form in exchange.
Today this input by magmetic tape to ESA now totals about 1,000,000 sccessions.

In exchonge, ESA through its ESRIN-IRS (Information Retrieval Service) at Frascatl, Italy, supports
NASA by providing the major document acquisition effort In Western Europe for STAR; providing & portion of
the document acquisition effort for IAA; processing (cataloging, sbstracting and indexing) on tape, in
machine-readable form for direct Input into the NASA system, about 2,200 STAR accessions and placing these
sccessioned Itemm on microfiche; forwerding to the NASA STI Facillity uwp to 7,500 other items for input
into the NASA data file under one of the NASA unpub!ished accession serles; producing about 100 English
lenguage trenslations of selected technical French and German language reports for Input to the NASA STAR
file, acquiring and providing to NASA select, difficult to acquire, Russian language serospace reports
through & specla! document exchange between ESA and the Institute of Spece Revearch, Academy of Sclences,
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Moscow. The Russien materlal Is provided in exchange for ESA sponsored material. Microfiche masters

are forwarded to NASA, along with the documents and thelr related processing forms, as we!) as as »
machine-readable tape. NASA accession numbers are automatically assigned to the documents after they are
processed for entry Into the NASA data base. Periodical or open !iterature Items are submitted for review
tc the Technica! Information Service of the American Institute of Aeronsutics and Astronautics and those
selected for continuous recelpt are acquired for Inclusion in the semimonthly asbstrect journs! Internations!

Aerospace Abstracts.

The online retrieval systems of NASA and ESA have & common ancestry In that both were Initially
developed by Lockheed Inr the late 60's and early 20's. Both RECON systems have since been considerably
enhanced, and an effective exchange of Information on new AECON developments is maintained between NASA
and ESA. The ESA maln computer facility Is located at Frascat!, Italy and serves the ESA RECON Network
across Western furope.

In 1975, ESA took on increased responsibility for the European ares by collecting and processing the
reports Involving several hundred organizations. (n 1977, NASA in cooperation with £SA produced the
camera-ready copy of ESA SP-1006, l?(l OF ELDO N%ICAYIOIS. Containing about 1,600 citations end
abstracts with slix computer-produced indexes, t ument covers signiflicant reports generated by and
developed for ELDO, the Europeen Launcher Development Organization.

NASA and AGARD

NASA engineers, sclentists and technical information specialists have participated In the preparation
of AGARD technical reports, books, manuals and journa! articles since NASA became an active participant In
AGARD. NASA STID begen more direct participation In the AGARD pub!ications progrem in 1974 when the
campra~ready copy of the AGARD INDEX OF PUBLICATIONS, 1971-1973, was prepared at the NASA Sclentific and
Technica! Information Facillity. This publication included an abstract section and five computer-generated
indexes -~ all from the NASA data base. Subsequently, another index for the period 1974-1976 was prepared.
In addition, menuscript coples of the bidbliographic sections for several AGARD Lecture Series toplcs, e.g.,
Strapdown Inertial Sys + Energy Conservation In Alrcrafe P 1sion, and Mthodolgq for Control of
5"! lrlo ﬁu o! gvionic S!*w- have been prepared by the 3“31 ST1 FaciiTty. At the moment the
nultilingus ronautice ctionary is In preduction, and plens are beling completed for the production
of a third triennial index of AGARD publications for the perfod 1977-1979. The dictionary Is & large and
complex publication Iavolving nine languages, Including & need for many special characters end eccents
such as cyrillic and Greek. Scheduled for actua! publication in early 1980, the dictionary will be &
product of utilizing, at the NASA STI Facillty, the latest developrents In cosputer assisted composition
and photocompos ition technology.

The growing effectiveness and use of the NASA informetion systes reflects the scope end the growth of
sercipace programs by the nations of the world, The scope covers not only man's echlevements In spece,
but the wide array of benefits sccruing to man a3y a result of the research and development supporting
those achievemants. Increasingly, through the work of organizations such as the CLuropesn Space Agency,
those benefits are being made availadle mure widely throughout the worlé,

Ve have attempted to use &% much new technology, know-how and experience as possible in the building
and operation of the NASA Scientific and Technical Information Program. We plan a continued program of
keeping the system & highly effective source of information for all concerned with sercspece development
and progress. In the near future we see the derends for access to the informetion conteined in the
NASA STI system rore end more related to the rapld socia!, economic and political chenges teking place
throughout the world. It has never been rore important that our information systems must be gulded by »
philoscphy of readiness to chenge rapidly and effectively in anticipation of new needs end new demands.
Not only for NASA, but for all informetion systems, th- goals must be an Increasing understanding of the
ever sore complex needs of our users, the provision of fuller access to all kinds of Informetion, and the
fulfillrment of needs for specialized user requlrements.
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SUOURY

As the title suggests, an attempt (s made in the present paper to susmarise the curreat situatiem with
regard to standardization and "harmonizatinn” of data elements in diblingraphic descriptions. This is
done with due regard tn the increasing trend towards computerization of bdibliographic information
exchangea. Because nf the growth in camputer-aided processing of bibliographic records, the problems of
chnosing the appropriate headings far records has become less. Consequently, the emphasis in this paper
is on standardizatinn of data elements rather than on that of cataloguing codes. Nevertheless all
aspects of the standardization of bdibliagraphic description are coansidered, i.e. headings, dibliagraphic
description proper, additional infarmation. Only international and national rules and standards of inter-
natisnal significance are dealt with.

Among the standards ar guidelines which deal with all areas af the bibliagraphic recard may be mentioned
the “Anglo American Cataloguing Rules” (AACR), the "Regela fur die Alphabetische Katalogisiering" (RAK)
and uniform cataloguing rules drawn up by the USSR Catalaguing Committee far use throughout the Soviet
Unian. These may bde conaidered as mare library-oriented rulea. Cataloguing rules which have been
conceived mare specifically for abatracting and indexing (ALI) and other secondary inforwation services,
which may or say not invalve any library operatinns, are the sn-called "COSATI Rulea" or "COSATI Standard
for leacriptive Catalaguing of Gavernment Scientific and Technical Repnrta™, the "American Netianal
Standard far bibliographic referencea” (ANSI 1%9.09.1977), the "UNISIST Reference Manual for Machine-
Readadle Bidliagraphic leecriptinne” (RM), "IS0 6A.197%: lecumentation - Bibliagraphical References -
Essential and supplementary elements”. Because of their general approach, two interrelated manuals
developed in the Federal Republic »f Gerwmany far the cataloguing of bibdlisgraphic recards processed by
secandary infarmatincg services, ahould also be mentianed in the present context: "Leitfadea fuer die
farmale Erfassung von [nkumenten in der Literaturdokumentation” and "Magnetband-Austmschfgreat fuer
Unkumentat ionszvecke” (MAIOK). All these are general rules intended for use by & variety of libraries
and infarmation services. They have often served as source material for rules designed for specific
inforwatinn services, such as the "Internatinnal Inforwmation System far the Agricultural Sciemces and
Technnloagy” (AGRIS) and the "Internatimnal Nuclear Infarmation System” (INIS). IS0 690 is wmere
apecifically deaigned far biblingraphic citations in scieatific publicationa. The ALI sriented rules put
the emphasis on biblingraphic descriptinn, assusing tha'! headings will be created by individual syetems oa
the basis of computer processing »f separately identifisble individual data elewents in bibliographic
recards.

The majar source far creating headings to bidliographic recards are the "“Statement of Principles edopted
st the Internatinnal Canference an Catalnguing Primciples, Paris, October, 1961". The incidemce of
computerization an the creatinn of headings has aiready bdeen referred ta. Other factors to be caonsidered
are the proposals te establish "universal biblisgraphic control” (UBC) via the creation of sutharitative
biblingraphic recards, including chaice and fore of headings, by national bibliagraphic agencies.
Amnng other things, UEC eight invelve the generatisn and use »f machine-readadble internatiomal autherity
files ta cantral the farw of headings, e.g. sutharitative farw(a) of the names of persons and organisatioms.
It remains to be seen how effectively UNC can bde nrganised, especially from the point of view of the time-
liness required by infarwatinn services other than natisnal libraries. It {s unlikely that natiomal
bidblingraphic agencies are in a positian ts contral all scientific and other literature to the detail and
speed required by the different user comwunitiea. The canstraints an UEKC as originally conceived by IFLA
are touched upon ia the paper, maialy frem the paiat af view of standardisation of data elements.

As to standards far biblingraphic descriptian per se.an "Internatinnal Standard Bibliographic Description™
has been develaped o wnot kind of dibliagraphic material (wmanagraphs, serials, non-book materials,
cartographic material, etc.) under IFlLA suspices. In sdditison ts these ISBis for ific materials, aa
ISAD (General) has alss been farwulated as & "harwonizing standard for all other ". The latest ISED
which is currently being farmulated is that for analytical entries: ISBD (AN). Because of the mecessity
ta wark sut & detailed and conaistent definition and treatment of biblingraphic levels for
ISBICAN) , the treatment af biblingraphic levels may have to be expanded in all other ISBDe where it is
l1ittie develnped. The different philasaphies underlying gemeral cetalaguing rules and the ISBie

respect ively are indicated.

Too of the mare sbvinus examples of existing standards to canvey infoarwation about bdibliegraphic records
which 18 not abeniutely necessary far their idemtificatian, but which is severtheless very wseful, are
“Internat isnal Standard Serial” and "Baok Nusbere” (ISSN and ISEN). Repart and pateat numberiag schewes
a8 vell an the propased internatisnal sowund recarding musbering eystem are other examples. Iatermatiomally
wsed rules far subject indication and flling, and the curremt attempt to standardise definition and wse

af "implementatisn codes” (status, bibliagraphic level, type of record etc.) are alse discussed.

Although the T tusy fer standardisstion effarte te suit the differeat requirements of variows weer
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groups is recagnised, the conclusion reached is that standardization of farwm and presentation of biblio-
graphic data elements (as distinct from introducing a universal and comprehensive cataloguing code is an
essential prerequisite to achieve international compatibility of bibliagraphic records, particularly in an
automated environment. Finally, the point i{s made that the division between “libraries" and "all other
infarmation services”, which has bedevilled so many standardization efforts in the past, is to a large
extent artificial. The need for clase and continued co-operation among the international (professional)
arganizatians involved, in clase consultation with their national wmewber institutions, is stressed.
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SUMMARY - The vast growth of bibliographic data services over recent years has produced many problems in
the field of compatibility for data exchange. It is now beginning to be understood that there exists a
major gap between the library community on the one side, and the Abstracting and Indexing services on the
other side. It is also beco:ing clear that any standardized format for bibliographic data exchange should
be flexible enough to incorporate the divers needs of many different users. An effort is now being under-
taken by UNESCO to solve these problems. This paper describes the present situation, problems and future
developments in this field.

BIBLIOGRAPHIC DATA EXCHANGE IN PERSPECTIVE

In historical times, the universe of documents available to any individual was more or less confined to

the library or libraries in the City where that individual happened to live and work. Nowadays, the universe
of documents available to an individual consists of almost all existing documents. This is not because
libraries are nowadays so large as to contain all those documents, but because librarians have invented
bidliographic data exchange and have integrated it with many and advanced modes of communication.

Written and printed bibliographies were the first means of communicating to other people information about
documents that were not immediately at hand. Bibliographic data exchange has also become » means of in-
creasing efficiency. Documentation pools and distributed catalog systems have releaved libraries and infor-
mation services of having to compile the same bidbliographic information many times at different locations.

The huge prodlems created by the vast growth of scientific and technological publication have been
solved to 8 great extent through the use of computers. And librarians were very early at doing so. This
means that nowadays bibliographic information has to be exchanged in a form in which it can be understood
and processed by computers. Such forms are commonly well defined information structures referred to by the
term bidbliographic formats. [ shall return tc bibliographic formats in the next sections of this paper.

The development of computers and related technology during recent years has resulted ‘n on-line access-
ability of large-scale information systems as well as in advanced modes of communication. Individuals can
now communicate with computertized 4ata-bases on 1he other side of the ocean. Yere, exchange of biblio-
graphic data s a trivial matter. As little or no processing s reqired at the receiving end, it comes
down t0 nothing more reading or printing out information in the data-base. This procedure is becoming more
and more common, and, through systems such as Teletext and Viewdata may even bring bibliographic information
into the private home. Very large bibliographic information systems and sophisticated communication networks
may eventually supersede local processing of biblicgraphic data. In that case, there will be very little
need for bidbliographic data exchange in the traditional sense, The problem of standardization in man-machine
bibliographic systems will move from the input side of the system to the output side, in the fields of
access, retrieval and display formats. In my view, this will have detrimental effects on the flexibility of
bibliographic information. Local processing means that the system can be adapted to local requirements, to
the local document collection and the local type of user. (entralization and standardization are on hostile
terms with individuality. The increasing collectivism and centralized control in society as & whole s,
unfortunately, sure %0 be reflected in our future bibliographic information systems.

THE STRUCTURE OF BIBLIOGRAPHIC FORMATS

At the present stage of technological development, bibliographic data is usually exchanged on magnetic
tape. information on the tape has to have a well defined structure in order that the computer may identify
individual bidbliographic descriptions and their elements. A bibliographic description as a whole is referred
to as & record. The exact lay-out of such a record on tape is defined by a well-known standard called
IS0 2709, Format for Bibliographic Information [nterchange on Magnetic Tape (1). 150 is the International
Standards Organization, which has a special technical committee, TC46, for standardization in the field of
libraries and documentation. The scope of 150 2709 is described as follows:

“This International Standard specifies the reqirements for a generalized exchange format which will
hold records describing all forms of material capable of bibliographic description as well as related
records such as authority records. It does not define the length or the content of individual records
and does not assign any meaning to tags, indicators or identifiers; these specifications are the
functions of an implementation format.

This standard describes a generalized structure, a framework designed specifically for communications
between cata processing systems and not for use as a processing format within systems. Although this
international Standard is designed for magnetic tape, its structure may be used for other data
carriers™ (2)

150 2709 specifies that a hibliographic record on tape should consist of a fixed length record label con-
taining general information on the record, a datafield directory specifying the position of each dats
element within the record, and any number of variable length datafields, separated by a field separator
(1.e. a special character) and terminated by a record separator.

As indicated in its scope, IS0 2709 specifies uotMn? more sbout data elements than that there be
any number of them and that they may be of any lenth (although the total length of a record is usually
required to be no more than 2048 characters). This standard is used in most bibliographic data exchange
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applications, except by a number of large commercial data-base systems for organizational, historic and
economic reasons. 1S0/7C46 1s now working on a revision of the 2709 Standard. This is proving to be a
difficult and time consuming task, due to differing views on implementation and processing in general and,
of course, due to the economic aspects involved with the large investments in software for existing imple-
mentations.

IS0 2709 is not what is generally regarded as a bibliographic eachange format. As mentioned, it is no
more than a logical structure specifying the lay-out of a record on the physical exchange medium. A biblio-
graphic format in the usual sense is an implementation of the logical structure. Such an implementation has
to specify:

- the elements, i.e. the fields and subfields to be distinguished in the bibliographic description
(fn theoretical terme: the implementation format specifies the set of domains from which the
descriptive attributes are to be drawn)

- the identifiers for these elements, i.e. the codes which instruct the computer as to the type of i
element involved

- structural aspects, e.g. sequential or hierarchic relationships between elements

- processing information, e.g. indicators specifying repetition of data elements, number of non-fiiing
characters, etc.

One of the most important things to understand about formats 1S that they do not only specify what in-
formation you put into the record, but also what information you can get out of 12 again. Here we come to
one prodblem of format compatidbility. If two formats yse different identifiers for the same element, a
mapping has to be established between the two (Or two mappings between both exchange formats and the
internal format of the processing system). This is obviously less efficient than having the same identifier
in both formats, but i1t can be done. But if one format i1dentifies an element and the other does not, a
mapping cannot be established and the information 1s lost. Not identifying an element does not mean that
the information provided by that element is not in the record. Imagine format A specifying title ¢ subtitle
as a whole, and format B identifying title proper and subtitle as two distinct elements (e.g. as subfields
within the title field). Translating format B into format A is done by joining title and subtitle into one
element. Translating format A into format B just cannot be done, as i1t is impossible to get title and/or
subtitle out of format A separately.

il

Format compatibility 1s an economic necessity for efficient processing and optimal data exchange. One
seemingly obvious solution, 1.e. an extremely detailed general format, is not the optimal solution because
it presents other economic problems, especially at the input side (3). Different users require different i
‘evels of complexity and definition in their formatted bibliographic records. A truly general exchange ;
format will have to allow for various levels in a uniform way. Incompatibility between different levels can }
only be solved by standardizing users. | do not belteve this would be & justifiable procedure. i

Another major aspect of bibliographic exchange formats 15 that they are always implicitly or explicitly
based on a set of cataloguing rules (or rather: description rules). Such rules do not only specify the
various descriptive elements, but they alsc define them. Very often, different sets of cataloguing rules
specify the same elements, but define them differently. For instance, the element ‘title' may be defined
as title proper in one format and as title proper ¢ subtitle in another. Moreover, there might not be
agreement as to what information within a document is to be regarded as 'title proper'. Another example:
one set of rules might allow for more than three authors, while a different set might rd a publication
by more than three authors as an anonymous document. There are other categorization problems as well. i
Most cataloguing rules identify authors, editors etc. But there exist rules which identify primary and ;
secondary intellectual authorship. There is no foolproof way of mapping one into the other. 1

| believe therefore that standardization of cataloguing rules is the most fundamental problem behind
compatidility of bidbliographic data exchange formats. The library community has gone & long way in solving
this problem, as | shall point out later in this paper. These efforts are reflected in the large degree of E
format compatibility within the library fieid. The field of Abstracting and Indexing services is much less
uniform in this respect. Compatidbility between both fields {s virtually non-existing. This leads us to
another problem in the field of bibliograpic information exchange. For there are various different types of | 4
bidliographic records. Libraries produce catalog type records. Abstracting and Indexing services produce 5
reference type records. Catalog type records can be further differentiated according to various document
types (e.g. maps, serials, patents, music etc.). Reference type records can be at the analytical, mono-
graphic and collective level. As indicated above, bibliographic records are a function of description rules
as applied to documents. Different types of description rules, often necessitated by differences between !
doc ment types, produce different types of records and this explains to a large extent the variety of ;
fo mats now in existence. Different organizational contexts (e.g. libraries versus AMl services) also con- i
tribute towards variety and hence incompatibility. Integrating different types of records into one general {
exchange format in order to achieve efficient exchange of information is proving to be one of the most ‘
difficult tasks in the field of format standardization. This task can only be accomplished through efforts
at all levels, f.e. description rules, formats and the organization of {nformation exchange as a whole.

THE PRESENT SITUATION IN BIBLIOGRAPHMIC EXCHMANGE FORMATS

The first format | should 1ike to mention here is the MARC format, or rather the MARC family of formats. i
MARC stands for MAchine Readable Cataloguing and was initially developed by the Library of Congress (4). ‘
MARC-LC has a firm background in 1ibrary cataloguing practice. It is based on the Anglo-American i
Cataloguing Rules (AACR) and fs a more or less faithfull translation of these description rules for momo- {
graphs into a machine-readable structure. The fact that MARC-LC has given birth to quite a femily of highly
related formats demonstrates the underlying problems of format compatibility and standardization. Most
members of the MARC family are national or regional alternatives. They have been developed by Great Eritain,

Canada, France (MONOCLE), italy, Belgium, Demmark, Austria and o of French king West Europesn
countries (mt&uc) <Z,. - ;g 75 gy
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These formats differ from one another in mostly minor ~espects due to a number 2f reasons:

- different cataloguing rules and conventions
- different views on processing
- local and organizational aspects (e.g. the bilingual situation in (anads)

- more recent development, offering more sophisticatcd technigues (e.g. *he linking indicator in
INTERMARC )

In general, however, there is a fair degree of compatibility between these MARC formats. They all identify
more or less the same elements and they use the same identifiers for most identical elements. A good
example of format development based on compatidility is the INTERMARC forwmat, which retains MARC-LC as a
valid subset. This means that, apart from having to apply minor software changes in processing, MARC-LC
records are compatible with INTERMARC, though not vice versa without loss of information.

Another type of offspring fram MARC-LC are the MARC formats for other types of documents than monographs
(e.g9. serials, maps, etc.).

Within the library community there are, unfortunately, several other formats which are not at all MARC
compatible. The most notorious cxample is the German format, MAB-1 (6), which kas & completely diflerent
structure. MAB-1 is based on the German cataloguing rules (RAK) which are nothing like the Anglo-American

Cataloguing Rules. Also, MAB-1 is not entirely compatible with the present version of IS0 2709 (7)(8).

To summarize, the situation within the lidbrary community is as fo)lows. Compatible exchange of biblio-
graphic data fs usually 100t within any one country, i.e. there is ysually at least a national standard.
There is a fair amount of international compatibility within the ?roup of MARC-type format users, especially
betwee the United States, the United Kingdom and a number of smaller countries (e.g. the Netherlands
accept MARC tapes in their national system and will be MARC compatible when producing their own tapes).

This is essentially true for monographs. There is mych less compatibility between bibliographic records

for different document types, for which you need different formats. This is mainly due to the fact that
lidraries have a much larger organizational differentiation between document types than the Abstracting and
Indexing services. Nowever, MARC users are now developing a general format called UNIMARC which is universal
in the sense that it can handle a large number of different document types (9). Countries such as Germany,
with fts highly individual format, fall more or less outside the mainstream of international bibliographic
data exchange. But on the whole, libraries all over the world are now msking good use of the principal of
Universal Bidliographic Control, recognizing that exchange of bibliographic data makes much cataloguing
either unnecessary or at least a great deal more efficient.

The situation within the field of Abstracting and Indexing services is rather different. A number of
services fall entirely outside the scope of format standardization by not even using the 2709 tane format,
e.g. Excerpta Medica and Chemical Abstracts Services (10). Most formats within *his field have been
developed for specific types of AA! services, e.g.

- INIS for atomic energy information (also used by AGRIS and ASFIS) (11)
- EUDISED for educational information (12) (28)
- IRRD for road research information (13)(14)

in addition, there are various national or regiona’ exchange formats for documentary information, €.g.
MADOK (M. Germany)(15)(16) and MEXDF -7 (member states of the Courci! for Mutual fconomic Assistance - CMER)
(17)(18)(19).

SO the situation within the Abstracting and Indexing fileld 15 one of diversity. There is a large amount
of international data exchange, but very !i1ttle interdisciplinary compatibility. In other words, inter-
system connection is impeded by the lack of a general exchange f‘ormat, and perhaps also by the reluctance
to accept one. The utderlyirg prodblems in this field are slightly different from those in the library field.
There are no really uniform description rules within the ARl community. However, this 15 & much less
problematic issue here than in the library field where cata®oguing rules are about the most important thing
to arque about. Moreover, an international standard for Libliographic references has recently been developed
by 150 (150 690), and though it is not specifically meant for AAMl publications, it might help to provide
more basic uniformity in this field

Differentiation between document types 15 virtually impossible in the ARl field, at least at the organi-
zational level. This means that you need one format which is universal to all document types and biblio-
graphic levels. Tris is an advantage and a problem as well. An extremely elegant solution has deen found in
the UNISIST Reference Manual (20), which is based on a document type / bibllographic level matrix structure.
The Reference Manual is 8 general exchange format developed by UNISIST in co-operation with the Abstracting
Board of the Internationa! Council of Scientific Unions (I1CSU/AB) for use by the Abstracting and Indexing
services (ll;. Unfortunately, it has not been universally accepted, although there do exist various imple-
mentations (22).

1t has been necessary to differentiate between the library field and the Abnruun? and Indexing field
in this discussion of existing formats. | have ylready pointed out that there is very little compatibility
between the two fields. In my opinion, this is a serious matter. We could provide extremely efficient service
to information ysers by integrating documentary and library information systems. This would avoid the
frustration of finding a relevant citation in a documentary data-base and then having to spend a lot of

time, energy and wit in trying to locate it in a catalog, often in another department, with a different

type of description, and all that with a fair chance of not being able to find it at all, From a techno-
logical viewpoint, integration of both types of systems is feasible. The high degree of fncompatibility
between both types of infor-ation surely is one of the reasons why such integrated systems still hardly
exist. We shall have to look at future developments in order to olL!sin some hope for a type of service we
really should be offering our users now.
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NEW DEVELOPMENTS IN FORMAT COMPATIBILITY

As 1 already have indicated, universal exchange of bibliographic information requires standardization of
the information itself and standardization of the structure and content designation of bibliographic
records, 1.e. of bidbliographic exchange formats. A great deal of this work has and still is being done by
TC46 of the International Standards Organization. Such standards as for biblographic characger sets,
standard book numbers, abbreviations of bibliographic terms, translitteration schemes, country and language
codes, etc. all contribute towards more efficient bibliographic data exchange. Another organization working
in this field is the International Federation of [ibrary Associations (IFLA) which has developed the Inter-
national Standard Bibliographic Descriptions (1S80). These specify the lay-out and interpunction of essential
elements for bibliographic descriptions. There are several 1SBD's for various types of documents. IFLA has
also developed a general ISBD(G), which integrates & large amount of different document types (23).

It has now been proposed that 1SBD(G) be adopted as an official international standard by 150.

An interesting and extremely important development 14 now being undertaken by UNISIST, the Information
Program of UNESCO, following a recommendation made by the International Symposium on Bibliographic Exchange
Formats held at Taormina, Sicily, n 1978 (24). This major project, in close co-operation with other organi-
zations from the library and documentation fields such as [S0, ICSU/AB and UNIBID, 15 designed to produce 3
common bibliographic exchange format which can be implemented at various levels of completeness by various
segments 0f the information community. The format will be based on a so-called Data Element Dictionary,
derived from a large scale comparative analysis of all major existing formats. One of the most important
aspects of this format will be that it will provide a type of flexidbility which | proposed in a paper (3) a
number of years ago, 1.e. the allowance of various levels of standardization, together with & co-ordinating
instrument, viz. the Data Element Dictiona~y which will be governed by IS0, This will ensyre a means of
effective compatidility without serving as a uniform straight-jachket for all concerned. Especially, it will
encourage information exchange from and to smaller scale systems, which have found the existing formats too
complex and expensive for their needs. Hopefully, 1t will also provide the flexibility needed to adapt
bibltographic systems to various Uypes and levels of user needs. For, after all, 1t 15 the type of informa-
tion needed by the user that should determine the contents of a bibliographic record (25).

S0 where will the future be” A new format will have 1ts own problems. it will have 1o be accepted and it
will have to prove 1tself. In the meant ime work on bibliographic data exchange still goes on. ! myself am
now involved in a computer experiment with vaguely structured information, i.e. bibliographic information
in which elements are not eaplicitly identified, This invlioves having to instruct the computer to interpret
bidliographic information along more or less the same lines as human beings do. Perhaps in future the
computer will do more things than we can expect at this moment. Other means of establishing links between
information services have been proposed, e.g. interfacing mechanisms based on authority control (26). This
would be one way of bridging the gap between library (catalog-) systems and ARl [reference-) systems.

An example of more specialized developments 15 the bilateral format for exchange of bibliographic data
between the US and the USSR, drafted by the US-USSE Research Group on Development and Testing of a Common
Communications Format for Bidbliographic Date fxchange on Magretic Tapes, within the framework of the US-USSR
Working Group on Co-operation in the Fleld of Scientific and Technological Information (27).

In any case, world-wide eschange of bibliographic information is already well on its way. The future of
bidliographic exchange formats will prodably depend 2 lot on technological developments. For instance, we
may expect exchange on tape 0 give way to on-line data exchange through communications networks such as
EURONET. | believe this will have major consequences for future format design,

REFERENCES

(1) International Standards Organization. (50 2709 Documentation - Format for bibliographic information in-
terchange on magnetic tape. Deneva | 150, 1973

(2) International Standards Organization. Draft Propotal IS0 2709-Rev. 1, Documentation - Format for biblio-
graphic information Tnlerchange on magnetic tape. 150/TCA6/5(4 doc. N 124 (1978-09-15).

(1) Machkenzie Owen, J.S. Format incompatibility and the exchange of bibliographic information : 3 compara-
tive study. Paris - UNESCO, 1976,

(8) Avram, H.D., J.F, Knapp A L.J. Rather. The MARC ! Format : a communications format for bibliographic
data. shington, D.C. rary of Congress, 1978,

(5) The interchange of MbHW; information in machine readable form : papers given at the European
Seminar a ry. 12~ y. 1970 [ edited by R.T. Toward and ¥ Velland. London : The Library
Assoctation, 1975 (Library Association Research Publication | 17).

(6) Deutsche Forschungs fnschaft, Biblfotheksausschuss. Maschinelles Austauschformat fir Bibliotheken
(w8 17 ‘%‘“S&(Ql;t ‘Er BibTTothekstechnik, 1977,

(7) Xohl, E. Current developments in Germany and Austria. In: The interchange of bibliographic information
inmachine readable form. London, 1975, pp. 24-32.

(8) xohl, E. Areas of possible incompatibilities in the international exchange of bibliographic information
in machine readable form based on a compatibility study for MAB | data. In: Towards a common bibliographic
exchange format? Budapest, Londor : 1978, pp. 52-58.

(9) International Federation of Library Assocfations (IFLA). UNIMARC : universal MARC format. London :
IFLA Tnterrationa ce for » .




55

{10) Rowlett, R.J., R.L. Eigington & J.L. Wood. Standard distribution format : Chemical Abstracts Service.
In: Towards a common bibliographic erchange format? Budapest, London, 1978, pp. 105-111.

(11) Dragulev, ¥., E. Ruckenbauer & D. Marek. The INIS format : an existing operational exchange format.
In: Towards & Common Gibliographic exchange forwmat? Budapest, London, 1978, pp. 122-131.

(12) Linford, J. The EUDISED format : a structure which will contain any type of formalized document record.
In: Towards a common bibliographic eachange format? Budapest, London, 1978, pp. 115-118.

(13) Organisation for Economic Cooperation and Development (OECD). Specification for magnetic tape transfer
of bib”oqua“c information in !l\‘g TRRD scheme. Jrd E;Uon. Paris, OECD, 1977.

(14) m_aru. The International Road Research Documentation System's experience and views in bibliographic
exchange formats. In: Towards a common bibliographic ex hange format? Budapest, London, 1978, pp. 112-114.

(15} Zentralstelle fUr maschinelle Dokumentation (IMD). MADOK : Magnetband-Austauschformat flir Dokumenta-
tionsIwecke. Munich, Verlag umentation, :

(16) Hitzeroth, (h. MADOK - the German magnetic tape eachange format in the field of documentation. In:

Towards & common bibliographic exchange format? Budapest, London, 1977.

(17) Mezdunarodny’ kommunikativay) format - MEKOF 2. Soderzanie i1 sposob predstavienija dannyh v zapisi
dlja obmena Tnformacie] na magninoj vente [NTP MUNT! 19-77): Specifikacija elementov dannyh. Moskva, MCNTI,
1977.

(18) Skripkin, ¥. A V. Kodola. The communication format in the international system of scientific and
technical Tnformation of the CMEA countries. In: Towards a common bibliographic exchange format? Budapest,
London, 1978, pp. 162-171

(19) Vajda, ©. Some ideas about the compatibility problems of bibliographic data interchange formats, based
on a comparative anlysis of the MEXOF-7 format. In: Towards a common bibliographic exchange format?
Budapest, London, 1978, pp. 172-192.

(20) Reference manual for machine-readable bibliographic descriotions / nrenared by the UNISIST/ICSU-AS8
dorkina Trouo on BibTTcorachic descriptions with the acci<tance of TCSU and 1CSU-AB member services ;
compiled by M. D, Martin, Paris, UNESCH, 1674,

(21) Dierichke, M. The UNISIST Reference Manual for Machine-Readable Bibliographic Descriptions : current
and ;:g‘ib“;ﬂd developments. In. Towards a common bibliographic exchange format? Budapest, London, 1978,
o o ¢

(22) Hopkinson, A. The use made of the UNISIST Reference Manual : a brief history. In: Towards a common
bidiiographTc exchange format? Sudapest, London, 1978, pp. 49-5].

(23) International Federation of Libraray Associations (IFLA). ISBO(G) : General International Standard
Bidbliographic Description . annotated text. London, Tnternational Office for UBC, 1977.

(24) Towards a common bibliographic excha format? : [nternational Symposium on Bibli
B B AL . ographic Exchange
Formats, Taormina, STciT) %pm‘% organized by the Unisist International Centre for Bibliographic

Descriptions (UNIBID) in cooperation with [CSU-AB, IFLA and IS0 and sposored by UNESCO : Proceedings / edited
by H. Diericke and A. Mopkinson. Budapest : OMKDK-TECHNOINFORM, London : UNIBID, 1978,

(2%) ”_A__cloﬂ_l_i_e_}?g_o.n.,»_qv.?. The fundamentals behind information exchange : an approach to optimal solutions.
In: Towards a cCommon exchange format? Budapest, London, 1978, pp. 9-12.

(26) Malinconico, S.M. The co-ordination of bibiiyraphic control. In: Towards a common bibliographic
formatY Budapest, London, 1978, pp. 61-67, ’ ographic exchange

(27) Gove, M.8., T.E. Mughes, G.D. Matiushin & K.V. Turtanov. A common communication format for excha
. n ¥, V. nge of
ftblioqr;gl;;c Jata Setween the USK and TSSF. Tn: Towards a common bibliographic exchange format? Budapest,

(28) Council of Europe. EUDISED : standards, formats, character representation. Str umen
Centre Tor !Ecaﬂo:rfn Europe, 1971, 3 e s




T
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SUMMARY

The paper reviews the nature of unclassified aerospace literature., and examines what
Categories are available and how they are organised. The preponderance of reports
literature is noted, and current awareness and on-line services receive particular
attention. Consideration is given to the great variety of users seeking access for one
reason or another., and the different routes open to them, from general institutions such
as public libraries to specialist information centres such as that at the Royal Aircraft
Eatablishment. Finally attention is turned to some of the problems which need to be
overcome if access 18 to be improved.

DEEINITIONS

The term classification has several meanings, but here refers to the classifying of
documentary information into gtoupings according to the stringency of the measures to be
taken to prevent its falling into the hands of an enemy or potential enemy. Typical
designations are Top Seciel. Seciet. and Confidential. 8y inference therefore., and for
the purposes of thia paper, Unclassified means. in the context of documents. not
subject to a security classification.

The other definition which needs stating at this point is that for aerospace itself.
and the term may be taken to mean an industry whose products world-wide include civil
and military aitrcrafe, helicopters. aerfo-engines. Quided weapons. hovercraft. space
vehicles. and a whole range of ajrcraft and ajrfield systena.

SHAT _SORT. QF LATERATVRE 15 AVAILABLE?

Unclassified aetvapace literature can be divided into a number of categQories
depending on the dep'h of understanding and degree of spwcialisved knowledge necessary to
make the fullest use of i1t. AGARD for example is concerned primarily with the exchange
of scientific and technical information: other bodies are mote interested in commercial
and marketing information: others again in the historical. educational and strategic
aspects: and of course aerospace literature is of considerable appeal to the general
teader, wvhether as a achoolboy enthusiast ©f a regular «irline traveller.

The wealth cf astrospace lxv;xa!uxv and the great interest in it reflects the often
rentioned point that a progressive industrial society needs a pioneetring spearhead
technology to stimulate growth, promote innovation and set standards of excellence for a
country's entire range of manufacturing. production and trading activities. Factors
which contribute directly to the volume of aerospace literature produced and disseminated.
especially teports literature., are the immenseness of the projects inveolved: the
employment of large numbers of highly Qqualified. highly skilled personnel: the
importance of acrospace in terms of national security: and not least the ruling that
contractors working on government projects are fequired to repoft on progress at regular
intervals. To this list can be added public concern over safety, noise and pollution.

Secrecy has always been a major feature of acrogpace information., and many documents
stay inaccessible to those who cannot demonstrate a need to know., Nevertheless there still
temaing a large body of aerospace publications which is actively promoted to benefit the
aerospacce industry in general by making available a common core of knowledge, and
secondly to try and justify and recoup some of the costs involved by promoting product
spin-off and technology transfer.

HOW 15 THE LITERATURE ORGANISED?

The forms of publication in which aercspace information appears ate no different from
those of any other major branch of knowledge, namely books, journals. transiations, trade
literature, standards and specifications. technical manuals, patents, and reports. What
is different is the concerted effort which has been made to ensure such publicationa ate
teadily accessible, and as a consequence the abstracting and indexing services asgocjiated
with aerospace literature can be held up as a model to other areas of science and
technology.

ROVCETU————

Another major difference is the preponderance of reports literature. Indeed it can
be argued that the history of reports literature coincides almost entitely with the
development of aetonautics and the aircraft industry. The series of reports usually
accorded the honour of being first in Great Britain is the R&M (Reports & Memoranda)

RSP




serles of the Advisory Committee for Aelfonautics. now the Aeronautical Research Council,
which began appearing in 1909, In the United States the aircraft industry has been
represented continuously by the National Advisory Committee for Acronautics (NACA),
now of course the National Aetonautics and Space Administration (NASA), which 1ssued its

first report. QOpn the Rehaviouwtr of seroplanes in gusts. in 1915,

Reports have since spread to othetr areas. notably nuclear energy. but still form a
large and characteristic part of the aerospace literature.

As befits the country with the largest and most comprehensive aerospace industry in
the Western world, the United States had led the way with two major abstracting
publications. The firast of these 18 jclentific and Technical Acrospace Reports (STAR)
which 1s published twice a month as a Quide to current technical teports tssued by
organisations sround the world, STAR began publication in 1962, and since then some
325.000 citations have been listed. New citations are being published at a rate of
24,000 per year., In detail., STAR announces technical reports lssued by NASA and its
contractors, by other US government agencies and their contractors, and by both domestic
and foreign companies. universities, and rescarch organisations.

STAR reflects the interests of the NASA Scientific and Technical Information Branch
(STIB) and its coverage esbraces the basic and applied sclences relating to aseronautics
and space tesearch.

Deapite the careful specification of NASA'S subject interests by means of annotated
scope notes, it has often been temarked that STAR i1a full of surprises. Thus for example
it 18 posaible to find detalls on establishing habitability factors for the design of
office envitonments (N79-10744).

STIB 18 alao concetrned with the announcement of published documents other than reports,

and accordingly sponsors the publication of [pteinational Acioapace Abutiacis (1AA) by
the American Institute Of Aetonautics and Astronautics (AIAA).

IAA lssts all journal articlesn, conference papers. books. and other formas of published
literature. and the object 1s t0 complesmant tather than duplicate STAR, a task which with
rare exceptions it manages to accomplish, 1AA began publication in 1961 and by 1977 had
presented around 500,000 citations of acrospace literature. Currently about 35 000
citations are announced each year,

Both STAR and IAA have been developed 1nto a combined on-line data base which is
available in Europe, but only to accredited users who enter Into & tripartite agreement
with the Eutopean Space Agency (ESA) and NASA., via the ESA-RECON installation at Frascati.

The NASA file ia unique in that no (oyaities are levied - inatead NASA requests users
of fts file to contribute on a regular bansis suitable documents for inclusion.

In passing, it should be mentioried that the ters RECON refers to remote console. 1In
the United States. the data baseos are available through NASA-RECON, Washington,

NHOQ MANTS ACCESS?

The range of users seeking access to unclassified acrospace information is as divetse
as the forma of literatute itself. The categoriez include rescarch and development workers.
petformance engineers. company executives., university lecturers. students. and members of
the general public., Each petson will have his own reasons for wigshing to consult the
literature, fof example the advancement of an experimental project, the establishment of
design criteria, the agsessment of a market. the submiasion of a thesis, or the study of
a particular type of atrcrafe.

Detailed studies of specific categories of users have been presented at an ecarlier
AGARD meeting (1). and include the contributions of J R Sutton (2) on the information
requitements of engineering designers: Margaret O Sheppard (3) on users at the
Aetonautical Research Laboratories, Australia: and Harold E Pryor (4) on methods used by
NASA to evaluate user satisfaction.

Fase of access will depend to a latge extent on the user ' s background. People working 1
in research and development establishmente and in large industrial companies will have the

problems of identifying and obtaining literature considerably eased through the services

of technical libraries and information departments. Lectuters and students in universities
and colleges will be able to make use of main library and departmental collections, whilst
the general reader’'s first resort will be the local public libraries, in particular the
larger reference collections.

By using the appropriate channels. access can proceed from the local or regional level
to national institutions, in the case of the United Kingdom the British Library Lending
Division (HLLD) and the Science Reference Library (SRL).

The practical business of gaining access to aerospace information can be broken down
into two components - identifying the publications required for the purpose in hand, and
acquiring copies on loan or for retention.
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Identification may be accomplished by consulting library and information specialists,
by studying guides to the literature, and by making use of current awareness Setvices
such as STAR and IAA mentioned above. The widespread introduction of on-line searching
facilities has considerably reduced the period taken to process enquiries, whilst &t the
same time i1t has greatly increased the comprehensiveness of the searches which can be
undertaken,

in the particular case 0f aerospace literature, access to the ESA-RECON installation
in the United Kingdom can be arranged through DIALTECH, the technical information service
provided by the Department of Industry's Technology Reports Centre, (TRC) Orpington. Users
in other ESA member states have similar access through the national centres nominated by
ESRIN,

Details of experience with ESA can be found in many recent papers, including S Olmer -
Court {5) on the French connection: L Maar (6) on the syutem at the Technical University.
Delft: R Gulich (7) on experience at Sulzer AG: and S K Kumar and V A Kamath (8) on access
to data bases in India.

Experience has shown that 1t is essential to impose an intermediary between the
literature user and the on-line service. Usually the intermediary is an information
specialist who can on the one hand exploit the interactive nature of the facility and
make full use of the great numbe: of access points, and on the other hand overcome the
disadvantages of systems difficulties and data base inconsistenclies. A further reason for
using a trained intermediary is that an untrained user may irnadvertently run up a large
bill in his attempts to (ind references which match the requirements of a badly framed
question.

Once rteferences have been i1dentified as relevant. the question of document provision
crops up. References to published literature usually mean originals cen be obtained on
loan through whatever library channels are more convenient, or purchased through the book
trade or official agencies. Because data bases provide full and detailed bibliographic
information. problems of verification and checking are not normslly encountered.

Items identified as reports however can present difficulties which are best resolved
by applying to institutions which are known to specialise in such documents and to possess
large repotta collections. The TRC is one such source, another BLLD and a third SRL.
Confirmation of holdings in the case of BLLD can casily be obtained for major reports
series by consulting the latest edition of its publicetion "Current Serjals Received”,
whetein are quoted the shelf marks for AD Reports, NALA publications of all types, PB
Reports., and many msore.

Again similar collections are available in ESA member states, slthough many European
organisations prefer to apply direct to BLLD for a wide range of literature.

in the United Kingdom, a key collection of reports devoted specifically to aerospace
is that maintained by the Royal Alrcraft Establishment (RAF), Fernborough. Firstly it
contains the research work of RAE itself. as recorded in Technical Reports and Technical
. In addition the research reports of other organisations all over the world
are of great interest and use to RAE staff, and so are collected as well,

RAE make the point that the procedure for authorising the release of its own reports
outside the Ministry of Defonce (of which RAE formes part) is necessarily complex, even
though the documents in question may be unclassified. The arbiter in such sjtuations is
the Defence Research Information Centre (DRIC). neighbour at Orpington of the TRC. RAE
will advise on the availadbility of other reports in its collection.

PROBLEMS AND BEMEDIES

A great deal of effort has gone into making access to unclassified aerospace information
as easy and as efficient as possible. Providing the user for his part takes the trouble
to think out and present questions in as precise a manner as possible, the system jis
available to provide speedy and relevant answers.

Three major areas of difficulty face the providers of information. Firatly. the need
to educate the user so0 that he presents his regquests logically and concisely, providing for
example details of soutces already known or tried, limitatione on the period of interest,
back-ground information likely to be helpful. and terminology characteristic of the
subject under review, Only when the user knows clearly in his own mind what he wants and
can be persuaded to take the informatjon specialist fully into his confidence, will the
best results be achieved. Admittedly many seekers after information are genuinely not
able to refine their ideas since they are not quite certain what it is they are looking
for until they actually see it. Nevertheless they can be encouraged to try.

Secondly people seeking access to information need to be aware of the importance of
accurate data. Documents misquoted and authors’' names misspelled are but two of the hazards
which can prevent questions teaching successful conclusions.

Finally the user needs to realise that his and his alone is the task of understanding
and digesting the information he has succeeded in gaining access to. Many readers are
daunted by the sheer volume of the material they have unearthed and far from appreciating
the efficient and rapid systems which have made it possible, are frequently mcved to
comment that they wished they hadn't asked!
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APPENDIX

One of the first steps in the preparation of this paper was to conduct a search of the
appropriate RECON data bases to see whether the subject of glagsified serospace information
had becn examined., by other reviewers., It was felt that classified information ought
to be easier to define than unclassified material, and that any discussion of such
documents would inevitably provide an indication of the freedom of access 1o material not
subject to security restrictions.

Accordingly & search wasa run in the NASA data base covering the period 1961 - 1979,
using the following strategy : (1) REPORTS gf (2) LITERATURE op (3) DOCUMENTATION of (4)
INFORMATION RETRIEVAL, making set (5)., which was combined with (6) CLASSIFYING and (7)
SECURITY. No hits were registered with (5) and (6) and (7). Combining (5) and (6) only
gave one reference. a report on the application of LANDSAT imagery. When (5) and (7)
were combined, a total of 33 hits was indicated, but the papers themseclves proved
unhelpful, and the first couple of titles were concerned with the security of the national
eneigy plan and a signature scheme for computer security.

Attention was then turned to the NTIS data base over the years 1969 - 1979, using the
terms (1) DOCUMENT or (2) REPORT gr (3) INFORMATION RETRIEVAL to make set (4). which was
then combined with (5) CLASSIF and (6) SECURITY to give set (7)., with an indicated total
of seven hits. However when an extra term (8) AEROSPACE was added, no hits were indicated.
Thus i1t was decided to see what set (7) contained. and the documents retrieved covered
the following topica : solid waste composition and emission factors: military message
experiments: the delivery of social servioes to elderly persons; Multics security
enhancements (the Honeywell Multiplexed Information and Computing Service): a security
compliance study of the Air Force Data Setvice Center: papers from the Classification
Management Jouknal: and the Special Work Project for the Unemployed.

The most televant of the above items was the collection of papers from the
(AD-A02S 341). the controlled and uncontrolled indexing
terma for which at least confirmed that the strategy used was the correct one. However
the search as formulated did not achieve the desired objective, namely the i1dentification
of papers on classified aercspace literature. No doubt othetr search strategies might
have produced a different result,
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ABRSTRACT

™is paper sets out to demonstrate the capablilities inherent in full text information retrieval or
froe text retrieval as the author prefers to call it. The elements of free text systems are defined and
a description is given of the basic retrieval and display functions that will be cosmon 1O mOSt systems,
The paper goes on to look at the circumstances allowing effective information retrieval using the free
text approach, In particular comparisons are made with other mechanisms for information retrieval,
notably the thesaurus based, keyword systems, The first part of the paper concludes with an examination
of the strengths and weakpesses that are likely to occur in free text packages, The problems of
retaining currency and accuracy in rapidly changing information environments are described and retrieval
performance on large 4ata bases i» alsc dlscussed,

The second part of the pajer & sve upen the author's experience with the STATUS informstion retrieval
system, %0 examine the wider application of the free text approach, Extended features are described to
demcnstrate how broad the application possibilities can be, Some comparisons are drawn with more
traditional data base managesent systems in this context,

The paper Sescridbes the capabilities of free text systems when used as a4 nacleus for integrated
informatioe tystems, Such systems allow not only ad hoo enquiries but make possible the dissemination
of information through numeric and text manipulation using report generation and computer typesetting
facilittien, ™e captute of source information is discusse’ and the importance of linking to word
processing systems (s described,

T™he paper cioses by suggesting that free tex! information systemes are being evolved to provide
solutions o a wide range of informational problems, traditionally being tackled by different software
techniques, Furthermore, such systess open up the possibility that information scientists can design
their own Information layout and manage Lt in a retrieval systes environment that (s tailored to their
needs, wi‘hout having to involve anyone in system analysis or software development .
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SUMMARY

The main (numeric) data sources QI in science are til) now scientific journals, books, tables, and
reports (“Data from Literature® - in contrast to data about literature: "Bibliographic Data®). The
advent of the new 0191ta) measuring and data processing technigues produced a second source QI of

fast growing importance (data from measurements, from mode! calculation by computers, and from
statistical inquires - briefly: “Measured Data™). The large data growth rates due to the very recent
technical progress give rise to 8 slow increase of a third source QIII ("Picture Data®). Since the
evaluation-, dissemination-, and handling-problems of Aerospace data from Q1 are very small - and
principally solved -~ compared to those considering QIl and QI1l they will be disregarded here. Since
the problems with QlI1 are even more complex and more recent than those of QII, they have to be
disregarded, too, due to the short time available here. The organic specialized information growth

led not only to the beginning of the second data source QIl but also to the necessity to redefine

or subdivide the terms data acquisition and data processing. For example 1t became necessary to
{ntroduce the new terms “raw data acquisition® and “data preediting” as well as to subdivide the term
data processing, in context with data evaluation procedures. In context with dissemination and MM“!\?
procedures we are now faced with the problems to distinguish between small, medium, and large information
systems.Due to the fact that most of the numeric Aerospace Data (“Direct Aerospace Data® from source
Ql1) are non reproducidle time series data - often also space dependent - with tremenduous growth rates
1t will be extremely difficult and time consuming for any scientist (“secondary user®) and information
system (documentation personnel) not actively working in the specific field, to evaluate, disseminate
and handle those data with a high degree of efficiency and reltability. Thus 1t is very likely that also
in the future numeric Aerospace data exchange activities will by far dominate the pure handling
activities despite any technica) progress.

I, INTRODUCTION

The fact that we have to talk about such general problems in context with Aerospace data 15 due to the
tremendyous deta growth retes [{nformation explosion) which we observe in the industrialized nations
during the last two decades.

There are two principal information problems (3, 4, §, 6, 7, 8):
1. information can be accumulated, time (0.g. human life time) cannot be accumulated.

2. Further information growth rates will increase the tension between structural differentiation (i.e.
branching which 15 a consequence of so called organic growth) and integration (i.e. striving for
better overall views, which are 2 need of our present societies and which are a consequence of new
scientific results and new technical tools).

Branching now often leads to an organisational and institutional separation between Data uisition,
Data Documentation, and Data Processing Activities as well as between Research and Service Activities,
This often leads to various unespected, negative consequences. Documentation activities {1, 2, 8 wil}
play & key role in avoiding and/or reducing the negative separation effects. (oocmuttm means : the
systematic collection of literature in a broader sense, the analysis of the facts and the storage of its
principal elements with the intention of providing a fast and complete retrieval of the information

upon request. )

The main (numeric) data sowrces QI in science are till now scientific journals, books, tables, and
reports (*Data from Literature” - in contrast to data about literature: "Bibliographic Data®™). The
advent of the new digital measuring and data processing techniques produced a second source QI1 of fast
growing importance (data from measyrements, from model calculation by computers, and from statistical
inquires = briefly: *Measured Data®). The large data growth rates due to the very recent technical
progress give rise to a siow fncrease of a third sowece QIIl (“"Picture Dou'?. Since the evaluation-,
dissemination-, and handling-problems of Aerospace data from Ql are very smail - and principally
salved - compared to those considering Q11 and QLI they will be disregarded here. Since the problems
with QI11 are even more complex and More recent than those of QII, they have to be disregarded, too,
due to the short time available here.

Talking about Aerospace data in general and numeric Aerospace data in special we have to distinguish in
both cases between the following two categories:

R. Direct Aerospace data: Data that stem from the investigation of the Aerospace.

B. Indirect Aerospace data:
a) Data about any device for the investigation of the Aerospace
b) Data about any type of Aerospace transportation and/or communication/navigation system

Mere we will only deal with numeric data from category A, respectively Qll, and denote them for the
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sake of brevity “numeric Aerospace data”. Already now ' ) represent the major portion of all the
avatlable Aerospace Data. i

11, EVALUATION PROBLEMS OF AEROSPACE DATA
1. Problems due to different properties of data

Generally speaiing, any information that can be processed by a computer can be regarded as “data”,
However this general meaning produces many misunderstandings in almost all practical cases when we are
faced with more detailed data activities., Thus we have to specify this term [ 4, 7, 8.

Tables 1a and 10 show the main areas of data docymentation and some data filing aspects.

More than 90 1 of the numeric Aerospace data bdelonqg into the category of time and space dependent non
reproducible data, which introduces specia) problems for any data evaluation and interpretation
activity.

Fig. 1 which shows the elements of empirical science will clarify this aspect from another point of
view, 1t becomes clear that all dats that delong into the category “reproducible” belong here into the
category “conditions controlled by man®; “non reproducible data® belong into the category “uncontrolled
conditions®. This presentation shows simultaneously that most of the interesting relations deduced from
numeric Aerospace data have to be obtained by statistical methods. There are two principal statistical
methods of treating large amounts of data a) Frequency distributions, b) Descriptive statistical para-
meters. An additional problem {s introduced by the fact that very many of the just mentioned numeric
Aerospace data are time series data. (A time series s a set of observations at different times. Each
DoServation or measurements consists of & guantitative number that descridbes the measurement as well as
of a second number that describes the time at which the measurement was carried out.) If we deal with
time series (data), then there are till now no well developed and tested methods of inference
(conclusion), applicadble to large areas, !ike those which one knows from analytical statistics. This

1s mainly due to the following fact: Concerning time series dats we find that adjacent observations are
mostly correlated, €.9., they are not independent from each other. This 5o called "sertes correlation®
does not allow the generally used estimations of standard deviations and troubles the “range-estimations™
or check of hypotheses. This implies that the evaluation or interpretation of those (non reproducible)
time series data requires a much larger and longer practical experience than the evaluation of

reproduc ible data. This is very oTEen not enough considered 1n contexl with the planning of those
information systems separated from the relevant research institytes and dealing with (non reproducible)
time series data. The problems increase further 1€ we have to consider simyltaneously stronger spatial
variability of the data.

2. Data Acquisition and Data processing problees

Despite the fact that in general nuserical data are the most objective information sources and therefore
are the most important basis for rational deciston finding processes, one myst not forget that very
Tikely the majority of decisions and actions are based on emotions, f.e. they depend on subjective
information :‘. 7., 8. Together with the tremendoys information growth rates, especially for QI and
QUIL, and the stil] increasing software-hardware - gap this leads to the increasing use of subjective
information. This yltimately implies that decisions reached on a 901¢ course or by drinking a beer with
just a second person, for example, might dominate by far those based upon more objective data that stem
from specific information systems. [n the long run this will strongly affect all kinds of official
information channels, especially the large Information Analysis Centers (IACs) [ 1, 2], the WDCs
(Wor1d Data Centers) [ 10 1, as well a5 a1l larger data acquisition systems, e.q., SELDADS [ 9 7.
The most measured data from category QI are stored digitally these days and mostly without any :
explanatory remarks. This “minimum documentation” makes the data only usefull for an extremely small
user-community, in general only the principal investigator ‘Pl » who just matched the procedure to his
own special needs. These days attempls are made that part of these data - at least those that stem from
very expensive experiments or those that are of increasing interdisciplinary interest - is made available
by additional documentation procedyres for a broader user-community, e.g., with the help of various IACs.
This would be a large step beyond the till now predominant data-exchange or cooperation schemes within
one specific field of science. Already now there become visible quite a number of problems e.9., the
unconscious and/or conscious data misuse by secondsry users, data protection problems as well as many
administrative and economic problems.

Due to the large data growth rates we have to subdivide not only the term Data Acquisition - see fig. 2 -
but also the term Data Processing - see fig. 3. Fig. 2 shows also the meaning of the newly defined term
Dsta Preediting and shows further a new term, defined by the author namely: Datography, which fs used in
analogy to the term 8ibliography. (n-to?ann give that minimum of information - e.q. type of data,
sccuracy, calibration, sampling rates, formats etc. - which s required that "secondary users™ can use
numeric data - generated by principal fnvestigators - with minimum chances of misinterpretations.)

In the context with all Data preediting activities Video-Graphic-Communication and Documentation Systems
(VIGRODOS) will play a very important role [ 4, 7, 8.

Special data documentation steps or datographies have to be rrromd on each step from the data
scquisition procedurs to the final data processing (data evaluation and interpretation). The broader
the “secondary” user-community will be and the less “background” information these user have, the more
detailed the datographies have to be written, Very detailed dat:ﬂpMn however lead to two problems
on the one hand it is very time consuming to write those detailed descriptions and on the other hand it

also very time consuming to study very detatled descriptions. The less detailed a datography the smaller
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the number of additional users!! Thus we have to envisage a compromise between the maximum wanted number
of “secondary” users and a necessary minimum text for the datographies. This will lead in the documen-
tation area to a number of principal problems. [f information-systems deal with large amounts of data

and they want to supply various related services, then in sddition to datographies they have to introduce
another “activity™, which is denoted as “"Data-Catalogue® by several information handling agencies, e.qg.,
by WDC-A in Boylder, Colorado, USA (fig. 3, Table §).

3. Some examples for the production of large amounts of data

a) Space Transportation System (S15)

The STS-program plans about 500 flights between 1979 through 1991 for the Space Shuttle and the Spacelab.
A maximum data flow of 5 x 107 bits per second is envisaged. This corresponds the “production” of a

“DIN A4* file with 500 pages densly printed with text or tables. Thus for a 7 days flight period with
100 1 duty cycle we could get 600 00C of such files with information from several scientific domains.
After 12 years - 500 flights - this would be 30 000 000 of such files with 500 pages each, &lmost twice
as much as the largest library of the US Congress (Library of Congress) stores today concerning the 3
number of volumes.

5) Other programs

The Jjust mentioned STS-program 15 only out of a larger number of data intensive scientific programs
which are already in operation or which are under preparation, e.g. satellite-meteoroloqy, farth resource
satellite programs, Aerospace programs etc.

In the 1976 report “Geophysical Data Centers: Impact of Data-Intensive Programs”, the Geophysical
Research Board of the U.S. National Academy of Sciences' National Research Council evaluated the impact
of large scale geophysical programs on the U.S. and WDC-A. They found that the National (limatic Center |
had about 77.000 reels of digital magnetic tape. The Nationa)l Space Science Data (enter had about 41,000 ;
reels, and the National Geophysical and Solar Terrestrial Data Center had about 600 tapes from only a {
few years of data acquisition of this type. These Centers, together with the National Oceanographic Data § 3
Center, had millions of feet of film records and cubic feet of paper documents. Further, a sampling of §
some 14 national and intermational data-collection programs then in progress indicated that these data §
loads would increase by some 10'* *bits™ (equivalent to 2.5 million digital magnetic tapes). This is in i
addition to the con!mum? important Center mlpu of archiving data in photographic, graphical, and
paper tabular forms - truly a formidable task [ & [, i
¢) Directly application oriented programs

For example the ofl-companies need large amounts of geophysical data for their resource-technslogies.

Some of the very large companies have thus several millions of tapes with data. The progress of measuring

techniques as well as the progress in evaluation techniques as well as the specific characteristics of

time series data imply that these tapes will be processed not just once but several times spaced by

several years. This leads to serious documentation problems, which have to be solved and which are not

only due to the large amount of data tapes dut also to their technical maintenance.

Mowever there ‘s nowadays in other fields than physics or geophysics & "production” of large amounts of

data visidble, due %0 the very recent developments in electronics etc. and due to very many model-calcul-

ations which are performed with the help of modern computers. 1

TID. DISSEMINATION AND/OR MANDL ING PROBLEMS
1. Data fxchange (exchange of measyred data, source Q1)

One of the most important activities in the Aerospace domain was and s the internationa! cooperation of
instityutes, the performance of joint experiments and the eschange of data between institutes that
performed the same or similar measurements. For 3 very large amount of these data international cooperation
is one of the main postulates for an effective data interpretation. This mutual exchange dominated till
now the whole data documentation scene in geophysics (ARerospace). This exchange took place directly
between research ‘nstitutes or via the Wl: #tc. This was in contrast to most nther areas in physics
where the data, for example from laboratory physics, were available not only for the specialists byt
also for a wider user-cosmunity, that was often only interdisciplinary related to the subject. Just now
there are some additional attempts initiated to try to make available parts of the geophysical data - at
Teast those that stem from very expensive experiments or thote that are of increasing interdisciplinary

1 interest - to a broader user-community, . g., with the help of newly established [ACS, Mowever, this
produces not only economic and administrative as well as organizing problems but also a principal one as ]
already mentioned. This implies also that one of the major tasks of the new information systems ig i
“Advice® for secondary users who request non-reproducible data. This advice 15 getting the more difficult ]

more we deal with time series data.

2. Other problems

One major problem arises due to the fact that we mostly have to deal with various generations of data as
is shown in table 2 presenting various steps of empirical, experimental sciences.

A further problem is due to the fact that large amounts of data can stem from principally different data
sources and generations - table ] - and can be used for different purposes, ftor example earch or
Service Activities - tadble 4,

Another very important problem arises these days due to the fact that we have t deal with three types
of information systems: small, medium, large - see table 5.

It seems important to mention that we have not only to distinguish between the various services that are
supplied by the information-systems but also to keep in mind that we also generally deal with different
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“generations” which lead to different "main tasks™ for the systems.

In the first generation when a new field of research starts the main task of a system is the collection
of data and to supply the information who is doing what and where. The data should in general

preedited but not compressed. We deal only with fairly small amounts of data. 'n the second generation
when the field of science 15 well established we deal with a lot more information. Then the main task

for the information-systems is the documentation. The data are mostly distributed in a slightly compressed
form. In the third generation we deal with very large amounts of information (]iterature and data) and

a wider distribution of “"raw data® and/or preedited data by information centers is impossible. The deta
have to be either compressed or small portions have to be selected before they are maitled. Thus the
compression of data and the compilation of data catalogues become now the main task besides the older
a;ruE ¥cVassical® tasks.

IV, CONCLUSIONS

Oue to the fact that most of the numeric Aerospace Data (Direct Aerospace Data from source Ql1) are non
reproducible time series data - often also space dependent - with tremenduous growth rates i1t will be
extremely difficult and time consuming for any scientist (“secondary user”) and information system
(documentation personnel) not actively working in the specific field, to evaluate, disseminate, and
handle those data with a high degree of efficiency and reltadbility,

Thus 1t is very likely that also in the fulure numeric Aerospace data exchange activities will by far
dominate the pure handling activities despite any technical progress,
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Fig. 1: Elements of empirical science
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A. The ignorance about the uncontrolled conditions can be of three different types:

a) fundamental type - if for instance the influence of a parameter cannot be determined in principle

s of nuclear solitting)
b} visional t - {f we can hope that by the use of new information we can expand the range of

controilable conditions
¢} conscious - 1f we know of the existence of some uncontrolled conditions and disreqard them,

since requiating them is either of no interest or technically not feasible or too expensive.

8. There are two principal statistical methods nf treating large amounts of data.

1. Frequency distributions
2. Descriptive statistical parameters




Fig. 2: From data acquisition to processing
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Fig. 3: Various steps of data processing

1. Data collection (only preedited data are collected)

2. Data collection documentation (compilation of datoqraphies and preparation of data catalogues)

——————9 Archives and Data Bases

3. Data compression
a. Graphical representation
b. Statistical analysis
c. Models

——el) Publications (literature)

Py

The third step, the data compression 15 a0ain subdivided with an increasing deqree of complexity.
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Table la Main areas of data documentation

1.

Alpha-numerical data documentation

Systematic filing of facts
Examples: Bibliographic files, address files, merchandise lists,

geographical distridution of insects, etc.

Remark: Hartmann, 1977, used the term non-numerical instead of alpha-numerical, which produced

misunderstandings in context with text- and picture documentation. (3]

Physical-chemical data, 1.e. properties of matter and substances;

Data are reproducible since the conditions of the first measyrement can be reproduced for

Data are dependent on the "roduction technology of the material, its preliminary treatments

11, Numerical data documentation
)
Physical constants
Data are independent of time and space
any subsequent measyrements
2) Raw material- or Engineering data
and 1ts “geometry”
3} Envirornmental data

a) Data from natural matter and from nature, i.¢, from the three Geospheres (1. Lithosphere,
2. Mydrosphere, ). Atmosphere), the Biosphere, and the Interplanetary Space, e.g.:
Geosciences, Elasciences, Medicine, Astrosciences., numerical Aerospace Data. NData are practically
all non reproducible - conditions of the first measurement cannot be reproduced for any subsequent
measuresent - and are time and/or space denendent.

b} Data from Economics, Social and Political Sciences, and from Arts and Mumanities.
Example: The statistical almanac issued by the Federal Republic of Germany give data
which are mostly time and space dependent and which are non-reproducible.

Table 1b Some data filing aspects

£ Properties; characteristics

e.§. time and/or space dependent (1. Step)
Il Origin, domain (2. Step)
I, Measuring methods (3. Step)

. Utilization, application (4, Step)
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Table 2

Table 3

Various steps of empirical, experimental sciences

First generation
(Simple Data Technologies, SIDAT)

109

Data Acquisition (DA), Data Preediting (DP), Data Documentation (DD), Data Processing (DPr),
Data Exchange (DE), and Data Handling (DH) are don€ at the same location and by one
Tnstitution. ere we deal with a relativ small amount of data and mainly with pure research

activities.

Second generation
{(Intermediate Data Technologies, INDAT)

The specialisation and “branching” processes due to the organic information qrowth imply that
the steps DA, OP, DD, DPr, DE, and DM, are getting complexer and are slowly institutionally
and organizingly separated, 1.e., they occur generally at several different locations, being
accomplished by several different organisations. Here we deal 1n general with medium amounts
of data. We st117 Have more research than service activities, (Service means in this context
the foundation of so called information systems for data handling,)

Third mntioﬂ
(Recent Data Technoloates, REDAT)

The above mentioned steps DA, DP, etc. are mostly completely separated, spatially, temporally,
and organizingly, Here we deal with 3 large amount of data. Generally there are more service

activities required than research activities.

(Service for Research and Application.)

Foundation of Information Analysis Centers (IACs), Nata-networks, and Data Base Management

Systems (DEMS).

Here we reach at present the limits of the human information processing capabilities and

capacities.

Fourth generation 7227

There might later occur a leap across the just mentioned limits, possidly initiated by new
ways of information experience and information understanding which amonqst others will be
supported by VIGRODOS-Systems (Video-Graphic-Communication and Documentation System; term

defined by the author).

Yarious “"technical generations®

8y using large amoynt of data one has to tale into consideration various “generations”

and sources.

A. Very many different,
short-time Sources

Generally three technical generations
have to be considered:

2) SIDAT (see Table 2)
b) INDAT (see Table 2)
c) REDAT (see Table 2)

Are they comparable and how?

i

Compilation of a data catalogue
(datography etc.)

Edition of an "electronic book™ with
the data (e.g. cassette for a mini-
computer with graphic display)

Myltidimensional "still picture
presentation e.g. on a television
screen

SSU— " e o g e~

Very few, long-time sources
which produce time series data

$

Generally three “time oererations”
{old, medium, and young) have to be
considered. They are represented by:
3} Very coarse models

b) Improved models

¢) Fine scale models

Where lies the “data noise” threshold?

{

Compilation of data for selected short
time periods, with special datography

!

Graphical representation of selected
data (e.g. with cassette on a mini-
computer with graphic display)

Myltidimensional "motion-pictyres”
(film, holograms, etc.) on television
screen using also video mixing technigues

o1 ., 5 A

e e
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Tahle 4 Data Usage
Large amounts of data aight be used for the following two purposes:
A, RESEARCH, (Science) 8. SERVICE, (operational activities)
a) by the principal investigator (Pl) a) by the data producer
b) by the secondary user b) by the secondary user
about 60 1 of the data can be directly about 100 % of the data can be directly
processed ysing computers and filter processed using computers due to
techniques according to "aprior) “apriort  knowledge”
inow!edge” (redundant). Mere we deal
with the application of technical
intelligence.
about 40 3 (rest) requires the The dats are used for prediction
direct interaction of human Deings purposes and for improving the
and their decisions, ‘.e. organic prediction schemes (the longer the
intelligence. time series the more we are moving
Only this part leads to real new from “frequency distridutions® to
tnomledge . “probability distridbution), Only in
this context we obtain really new
infarmation,
|
Tadle 5 The three most important types of information-systems and some of their characteristics

Seall Med t um
informat fon-4ystoms information-iystems

Large
information-gystems

slightly compressed
and selected dats

data-cataiogues
{preedited and

compressed data only

on special reguest.
Store period » 10 years).

Mair-Service preedited,

uncompretsed data

i Main-Technique SIDAT o INDAT®® INDAT o SEDay @@ Roaree
[ YIGRODOS ) Data-Networks ) (DB and Nata-Networbs)
1L, M in-User Many individuals Besearch groups Large organizations
iv. Number of users Very large Mod i um Sma
V. Budget Public and/or Public and/or Public, industry,
private industry wilitary

¥l. Store period « 10 years * 10 years « 10 years ®
vii. Amount of data Seall Mot { um Large :
vill. Flexibility Large Mod {um Small |
ix. System Lime constant Smal) Mod {um Large i
X fapenses Small Mo um Large i
xi. Computer Small Medium Large §
(1. Accumlationprobles Large Laroe Large i
1Hil.  Location Decentralized Decentr. and Centralized i

centralized i
v, Ratio of formal to Small Modum Large g

informal information
w, Ratio of research Large Med | um Small
to service
00 o0 also table J

the uncompressed, preedited data are only stored longer (-

than 10 years, f they were

requested during this period. Otherwise only the data-catalogues and the compressed data

will be fyrther stored.

The sign = means “approximately”,

« moans “smaller®,

s means “larger®
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THE ROLE OF WORLD DATA CENTERS AND
THE LUNAR AND PLANETARY INSTITUTE IN THE
INTERNATIONAL EXCHANGE OF LUNAR AND PLANETARY DATA

Frances B, Waranius
Lunar and Planetary Institute
1103 NASA Road One
Houston, TX 77048

SUMMARY

The success of many lunar and planetary investigations has resulted in
the accumulation of & mass of data in a myriad of formats and medias,
The application of these data to comparative planetology, origin of the
solar system, and potential (ndustrial applications of space, has made
it necessary for sclentists from many disciplines to access the datas.

Although much of thin data is archived st the National Space Sclence
Data Center (NSSDC) and made available to mcientists world-wide through
the World Data Center-A Rockets and Satellites (WDC-A/ReS), the
collectiona of this dats are so diverse that it is often difficult to
select what is needed based on catalog information alone. In addition,
there are other valuable dats sources which are not at NSSDC,

The Lunar and Planetary Instityte (LPI) has one essential goal...te
bring the user and the data toqether., As a research support
organization operated by the Universities Space Research Association
{USRA), the Inatitute throuwgh [ts active Visiting S-lentiat Program, a
balanced program of study workshops and topical conferencesn, and
arganized and supervised data collections, has asaisted scientists,
educators, and students to review, atudy, and obtain the data necessary
to the pursuit of their research,

The concept of World Data Centers for the international exchange of data was initiated
during the organization of the International Geophysical Year (I1GY). Prompted by the
problems which occurred in obtaining data from the observations of the Second
international Polar Year (1912-11) the Tomite Special pour 1'Annee Geophysique
internationale (CEAGT), (n September 19%%, resolved that “obgervational data to be
exchanged in accordance with the ICY programme shall be available to scientific
inastitutions in all countries® and accordingly authorized “the entablishment of at
ivast three IGY World Data Centres, of which one will consiat of & number of parts.
Fach Centre will be international in the sensme that it will be at the service of all
countries and scientific bodien.® As & result of offers by the United States and Russia
to establish centers for all IGY disciplines, it was decided to establish WDC-A (n the
United States, and WDXC-B In the USSR; A third center, WDC-C is comprised of a number
of discipline centers In various nations,

This new form of international cooperation--international exchange of data through
wWorld Data Centers organized for the IGY--was found to be very cffective. Instead of
having to address themselves to many national organizations, scientists could receive
data necessary for sclentific work directly from the WDCs, Thanks to the collection
and exchange of data through WDXs, it became possible to (nvestigate phenomena on a
planetary scale and to atudy the interdisciplinary relationships among varlious
phenomena .

The World Nata Centers collect data and publications in the following programs:
Solar-Terrestrial Physics
Rockets and Satellites
Meteorology
Oceanography
Giaciology
Solid Earth Geophysics

World Data Center A (WDC-A) consists of the WDX-A Coordination Office within the
National Academy of Sclences and seven subcenters at sclientific institutions in various
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parts of the United States, Five of the WDC-A subcenters are operated by the
Environmental Data Service of the Department of Commerce's National Oceanic and
Atmospheric Administration, one by the National Aeronautics and Space Administration
{NASA), and one by the U.S. Naval Observatory. WDC-A follows the guidelines set down
in the International Council of Sclentific Unions (ICSU) Guide to International Data .
Exchange (1973). The fourth edition of this Guide is due the summer of 1979, The 3
Guide is availlable from any of the WDC-A subcenters or the National Academy of
Sciences, (1)

The Center with the prime responsiltiility for the exchange of lunar and planetary datas
is WDC-A/Rockets & Satellites (WDC-A/R4S) which is located at the Goddard Space Flight
Center in Greenbelt, Maryland, This is contiguous to the National Space Science Data
Center (NSSDC) which was established by NASA in 196%, NSSDC was commissioned with the
responsibility to collect the scientific data obtained from space probes, satellites,
sounding rockets, stratospheric balloons, and high altitude alrcrafe, It is
responsible for the acquisition, organization, storage, retrieval, announcement, and
dissemination of this information., The types of data archived in this subcenter
" include:

Reports of sounding rocket launchings

Reports of satellite and space probe launchings

Detailed descriptive information on spacecraft experiments

Sclentitic repor®s of limited distribution on results of experiments

Orbital elements and ephemerides which are of scientific interest and value

Thete are data from over 400 satellite experiments covering such disciplines as lunar
and planetary photography; x-ray: qamma-ray, RF, UV, and visible astronomy; cosmic
rays; magnetospheric energetic particles, plasma, and electromagnetic flelds;
interplanetary energetic particles; lonospheres; and meteorclogy and IR data, (2)
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The number of experiments for which data were avallable at NGSDC grew from » total of
108 in 1967 to 22% in 1969, wWith the advent of the Apollo program, the total number of
experiments climbed until (n 1974 there were 4P experimentsn, Recent tabulation shows !
that this total rose to 79) in 1978, {3} Of this total, 116 experiments are from 18R
planetary exploration spacecraft and 17% experiments are from 29 lunar exploration
spacecrafe,

Planetary data availlable to researchers includes more than 150,000 frames of
photographic data, 600 reels of magnertic tape, 110 rolls of microfilm, and |,400 sheets
of microfiche. Lunar data availadble includes more than 152,000 frames of photographic
data, 1,111 reeln of magnetic tape, 1,500 rolle of microfilm, and 140 sheets of
aicrofiche, (4)

Thus, even though the mechanism for the international exchange of space data did exist
through the WDCs, (t was recognized that this body of knowledge regulting from the
massive technological and scientific effort known as the Apollo Program, would create
special demandie for interaction among the world's sclentific community,

In a speech at the Manned Spacecraft Center i(now the Johnson Space Center), on March 1,
1968, President Lyndon B, Johnson proclaimed:

*As & further step toward joining hande with the world's scientific community, 1
want to announce that we will build facilitien hete in Houston to help the world's
scientists work together more effectively on the problems of apace. We are going
to have a new Lunar Science (nstitute alongside this great Center. ... This new
Lunar Science Institute will provide new means of communication and research for
the world's sclentific community., It will help unite the nations for the great
challenge of apace.*

And so the Lunar Science Institute (LS1)} begqan. It was formally established on October
1, 1968 by A NASA contract with the National Academy of Sciences (NAS). Renovation of
a vacant old mansion which had been the home of a Texar millionaire in the 1930's was
begun and on October 27, 1969, the LSI moved into its permanent quarters.

* Since it was necessary to have an organization to permanently manage the L&Y and

‘ possibly additional space-related facilities, the NAE convened two meetings of
university representatives to discuss & new university consortiumm, Thus, the
Universities Space Research Association (USRA) was incorporated in the District of
Columblia on March 12, 1969; the first meeting of USRA institutional representatives
was held in Washington, D.C. on June 9, 1969, and USRA assumed the management of LS8!
under contract to NASA on December 11, 1969, To accomplish the goals of internationa)
cooperation outlined by President Johnson, the LS8! initiated several programe:




Visiting Sclientist Program
Conferences, Symposia, Workshops
Publications

Library

The Visiting Sclentist Program is an effective means of bringing together scientists
from both domestic and foreign universities and Industries who wish to begin or
continue work on the results of the lunar and planetary missions. The Visiting
Sclentist Program provides for experimental and theoretical research and educational
program development in the lunar and lunar-related sciences and {n comparative
planetology. Experimental research programs proposed by appropriately qualified
individuals may be accommodated through utilization of laboratory facilities at the
Johnson Space Center, Appointments vary in length from a week to as long as 8 year,
with option for renewal at the discretion of the Institute's Director. Appointments
tange from the Asscociate Professor level through Post-Doctoral appointments, Craduate
Fellows and Undergraduate Interns,

To promote the dissemination of information and research results, an active schedule of
conferences, topical symposia, study workshops, and educational short courses, are
condycted by the Institute's Symposia Office., The results of these meetings are edited
and published by the Publication 0ffice. Chief among these, of course, {s the annual
Lunar Sclence Conference (now the Lunar and Planetary Science Conference)., This major
conference which reqularly brings together sclientists from all over the world (s held
under the joint sponsorship of the Institute and the Johnson Space Center. The average
attendance at this week-long meeting {8 usually about £5%0. Two major publications
which represent the greatest single summary of the results of the lunar and planetary
inventigations are the abstracts of papers presented to the conference and the
proceedings which each year have been a three-volume work averaging about 1,000 pages,
The first of thene conferences was held In 1970; the most recent, the Tenth was held
in 1979,

Recent topical conferences have included a Workshop on the Thermodynamics and Kinetics
of Dust Formation In the Space Medium, Conference on Origins of Planetary Magnetism,
Workshop on Anclent Crusts of the Terreatrial Planets, Workshop on Remote Sensing of
Volcanic Ganes, and a Workshop on Glass and Ceramics Industry in Space BRased on Lunar
Materiale, Each of these conferences results in & variety of publications usually
including an abstract volume prepared before the meeting, & proceedings volume which
nay be published as an independent monograph or an a special volume in & journal, or in
a workshop sumeary which (s distributed in the Institute's Contributions series,

A library to provide literature suppott to the visiting and staff sclentists at the
institute and JE5C was patrt of the original organization of the Institute, It contained
a basic collection of geology and astronomy texts and journals and provided a
full-range of library services to the community., In 1971, the collection of Apollo
data conslisting of the photoqraphy, the cartography, and supporting documents which was
housed at the Johnson Space Center was transferred to the Institute and a Lunar Data
Center including the Library, the Photo/Map Library, the Lunar Sample Information
Library, and the Geophysical Data Center was -xtablished,

Although NSSDC remained the major distribution center for lunar data, it became
apparent that the specialized and in-depth knowliedge of the collections and workings of
the data resulting from the missions, which the experienced staff of the Institute had
scquired, would be useful to the scientist, educator, or student attempting to access
the data,

For example, a knowledge of the history of the organization of the lunar sample
collection is highly valuable to properly access the information available at the
Johnson Space Center and at NS&DC,

The Lunar Samples are a data set which presented some unique and exciting challenges.
The Curatorial Facility at the Johnson Space Center is responsible for the use and
preservation of the samples.

Each sampie has been carefully documented and a record of the allocation of the
samples, the experiments performed, and the results of those experiments are filed in a
data pack at this Facility. As the samples of each mission were returned to earth, »
special team called the Preliminary Examination Team (PET) carefully opened each sample
baq collected by the astronauts and 4id a visual and physical description of the
sample. A series of photographs was taken in the laboratory to show all six faces of
each sasple. These macro descriptions done by members of the PET and at least one of
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the photographs were published in a series of Lunar Sample Catalogs.

A method of cataloging the samples was devised, In general, a five digit generic
number was assigned to each sample. The system of numbering evolved through the
Program and became more significant in the later missions. The general scheme i{s:

Apollo 11 10abe

Apolleo 12 12abe

Apolle 11 14abe

Apollo 15 15abe

Apollo 16 éxabe ;
Apollo 17 Txabe

Luna 16 21abc and/or 110164

Luna 20 22abc and/or 20abce

Luna 24 24 abe

For Apollo 16 and 17 the second diglt, *x* {s indicative of the station at which the
sample was procured, For Apollo 15, 16, and 17, the last digit ®c® s indicative of
sample types such as OsUnsieved Fines; leless than ! me fines; 2«1-2 mm fines; 1Ye2-4
mm fragments; 4= 4-10 mm fragments; and S-9srocks and greater than 1 cm fragments, A
full description of the numbering system for the samples i{s contained in the Lunar
Sasple Information Catalogs for each mission, (S}

As each sample was divided and allocated to investigators for various kinds of
analyses, a daughter sample was designated by a comma and a sequential number following
the generic number. Thus 1545%,5¢ is a section of Apollo 15 sample 15455, As the R
samples were divided, cutting diagrams were drawn so that the history of the sample
would be documented.

————
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The Lunar Sample Information Library at the Institute contains these catalogs, a mini
data pack consisting of the sample photoqraphs, description, cutting diagrams, and iIn
some instances, photomicrographs, and many other documents which have been written on
specific sample types by the various Investigators working at the Curatorial Facility,

RO

To maintain & record of the actual ansalyses which were obtained from the experiments
conducted by the researchers, the Curator's Office maintaina & "Lunar Sample Analysnis
Data Base.® This data base containe the analytical data for each sample as reported in
8 selected set of published literature. The base is arranged by sample number and in
the firat section records each complete analysis plus the authors and bibliographic
reference in which the analysis (8 published., The second part also arranged by sample
number, lists the elemental analyses recorded for each sample along with the accession
number of the bidliographic reference in which the analysis {8 reported., The third
section is the bibliography arranged by accession number.

To obtain inforeation about & particular sample, a researcher might consult the
mini-data pack at the Institute, run & search for a particular element on the Sample
Analysis Data Base, conduct a literature mearch through the Lunar and Planetary §
Bidliography maintained at the Institute, and then prepare a proposal for submission to :
the Lunar and Planetary Review Panel. PRagsed on the results of his investigations of 3
the data available, the researcher could then query NSSDC for the specific information

he would need to support his research effore,

Another significant set of data which resulted from the scientific packages left on the i
lunar surface is called the Geophysical Data. Although this data (s archived at the

NSSDC, its usefulness to the resesrcher is enhanced by & review of what the data set :
contains, %

The Apolls Lunar Surface Experiments Package was a completely self-contained science
station deployed and activated by the Apollo astronauts and left on the lunar surface.
The ALSEP collected sclentific data on the lunar surface and transmitted the data to
earth where the information was collected as part of the ALSEP support operations
conducted at the Johnson Space Center. A forerunner of ALSEP, known as the Early
Apollo Scientific Experiment Package (EASEP) was deployed by the Apollo 11 crew,

Experiments included in the package on various missions were: Passive Seismic
Experiment, Active Seismic Experiment, Lunar Surface Magnetometer, Solar Wind
Spectrometer, Suprathermal lon Detector, Meat Flow, Charged Particle, Cold Cathode
Gage, Lunar Ejects and Meteorites, Lunar Selsmic Profiling, Lunar Maas Spectrometer,
Lunar Surface Gravimeter, and Dust Detector,
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Scientific analysis of ALSEP data was accomplished by NASA contracts with specific
investigators, and these contracts stipulated the archiving of analyzed data. To
ensure proper data archiving, JSC management created the Geophysical Dats Evaluation
Working Group. The Group was asked to study the data processing and make
tecommendations on the archiving and distribution most appropriate for the present and
future needs of the community, The data resulting from these experiments is collected
and archived ar NSSDC,

To make the data archived as accessible to the sclentist as possible, the Institute was
designated a "Geophysical Data Subcenter® by NASA, the collection of microfilm and
microfiche data stored at NSSDC was duplicated and was incorporated, along with
supporting documentation, into the Geophysical Data Center at the Institute, A
tesearcher can review the data at the Institute, select what he needs and request just
those subsets of informalion from the NSSOC,

Since much of the data archived (s in the form of magnetic tapes, the Geophysical Dats
Curator at the Johnson Space Center undertook the project to prepare computer programs
and associated user’'s guides which would make [t possible to read these magnetic tapes.
These programs and quides are avallable from the Geophysical Data Curator at the
Johnson Space Center. (6,7)

The largent data se® resulting from the various lunar exploration programs (s the
photography. This data set actually began with the Ranger series on July 311, 1964 and
ended with Apollo 17 on December 19, 1972, The photography exists in many formats and
media ... 16 mm, IS mm, 70 mm, negative and positive transparencies, Iin color or black
and white, atereoscopic close-ups and orbital panoramas. This dats set (s probably one
of the most frequently used mets at NSSDC. MHowever, to prepare a request for data, (it
is often most helpful to the user to visually review the photography in the various
formats available.

The Photo/Map Library at the Institute has & complete collection of the Ranger,
Orbiter, Surveyor, and Apollo photography of the Moon and various photographic indexes
which provide access to *he collection. It also has a selection of Zond and Luna
photography. The collection Is particularly user-oriented with the photographs
arranged In notebooks, kardex files, or flip-files allowing the user to browse through
the collection eanily, GSome selected nets of the photography have been assembled
ranging from an approximate (00-jtem zet useful to the educator or student, to the
full-range of cameras clicks taken on a particular miasion, Personnel well-versed (n
the collection can assist the researcher to locate the (tems needed and then request
them from NSSDC, If & researcher {s unable to come to the institute, the staff of the
Photo/Map Library can reapond to letter and teiephone reguents and make recommendations
of those photos which wouid best assiet the off-site researcher In his studies,

Another significant data set, which has been part of man's knowledge of the Moon since
the days of Galileo, is the collection of lunar cartoqraphy. From the early hand-drawn
efforte of Galileo, Mevelius, and Ricclolo through the 1:1,000,000 scale set of lunar
astronautical charts (LAC) prepared by the U.8, Alr Force Aeronautical Chart and
information Center (ACIC), man had been dependent on telescopic observation and
photography for the details of hie junar maps, With the return of over 1,654
high-quality lunar photographs from the Lunar Orbiter flighte in 1966-1967, man's 357-
year dependence on the telescope for lunar mapping ended,

Several significant maps on various scales were prepared Aduring the period between 1964
and 1972, The small scale maps (1:2,000,000 and smaller) have served for reference and
planning purposes and have been used as the basis for many specialized maps prepared ln
support of the Apollo missions, Among thege are:
Lunar Planning Chart (LOC) serfes, 1:2,75%0,000, 1969-.197)
Lunar Equatorial 7one Mosaics. 1.2.%00.000. 1968 -1 049
Lunar Earthside, Fareide and Polar Charte (LMP). 1:5%,000,000, 1970
(new edition issued 1079)
USAF Lunar Refetence Mosaic (LEM-] and LEM-IA). 1:5,000,000 and 1:10,000,000.
19661947
Lunar Farthside Maps, Topogqraphic, Scale varfes, 1067.]10¢¢

In the medium scale (1:2%0,001 -~ 1:1,999,909) the (olloiinq maps Are representative:
Lunar Astronautical Chart (LAC) serles, 1:1,000,000, 196%.1067, (47 sheets)
Apollio Intermediate Chart (AIC). 1:%00,000, 19651067, (20 sheetsn)
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Production of large scale lunar maps (1:250,000 and larger) became possible with the
avallability of spacecraft photography at scales allowing detailed description of lunar
features., Serles of maps were prepared from Orbiter, Surveyor, and Ranger photography.
These maps were used In the studies to select the Apollo landing sites,

In 1973, NASA in conjunction with the Defense Mapping Agency (DMA) commenced a mapping
progras that would lead to the production of a series of 1:250,000 maps based on the
photography from the Apollo 15, 16, and 17 missions, This program has resulted in the
production of orthophotomaps and topographic orthophotomaps. A number of special scale
maps have been prepared including 1:1,000,000 and 1:%,000,000, Detailed maps of the
Apollo landing sites, called Traverse Charts, show the routes taken by the astronauts
on the lunar surface, A new program to revise some of the LAC charts i{s currently
underway. (8,9,10)

In addition to the lunar maps and charts based on telescopic and spacecraft
photography, the U.S, Geological Survey (USGS) has prepared a series of maps at the
scale of 1:1,000,000 showing the geology of most of the viaible side of the Moon.
Other geological maps on the Moon's hemispheres have been published in the 1:5,000,000
scale. These maps In the Survey's Miscellaneous Investigations Map Series (I-No.) are
available from the USGS Publications Office,

A full complement of the lunar maps and charts including many of the earlier maps and
atlases, and some of the Russian maps and charts, are available for study and in some
cases, for loan, in the Photo/Map Library at the Institute. In many instances, staff
personnel can assist the researcher to obtain copies of those maps needed. At present,
most of the maps are available through the Planetary Programs Office at NASA
Headquarters., Mowever, plans are being formulated to make the maps available through
the NSSDC,

As the emphasis of the space program shifted from the Moon to the other planets, the
scope of the Institute alsmo changed. In 1978, the Lunar Science Institute became the
tunar and Planetary Institute (LPI). The Lunar Data Center was reorqanized to include:
T™he Library/Information Center
The Laboratory for the Analysis of Planetsry Surfaces (LAPS) which includes:
The Photo/Map Library
The Geophysical Data Facilirvy
The Lunar Sample Information Library
Photogeologic Interpretation Facility

And just as the sets of data resulting from Mariner, Viking, Voyager, and other
planetary missions are being archived at NSSDC, the LP! is expanding its collections
and information services to asaist the lunar and planetary community.

The scope of the Bibliography of Lunar Literature maintained by the Library/Information
Center was expanded in 1978 to include the Moon, planets, asteroids, comets, and
meteorites., Indexing using a controlled thesaurus was also bequn with the 1978
literatute to increase the access points from just author and title key-words to a full
tange of subject-oriented index terme, Currently the on-line bibliography contains
about 17,000 references. Searches are run based on telephone, letter, or in-person
fequests

The Lunar and Planetary Information Bulletin (formerly the Lunar Science Information
Bulletin) (s compiled and published quarterly by the staff of the Information Center.
It is circulated free to approximately 31200 scientists, educators, and students. The
Bulletin contains news about personnel changes, conferences, publications, reports and
reviews of space missions and mission opportunities, a calendar of events, and the
1isting of the current bibliography.

The collections of the Photo/Map Library have expanded to include Mariner, Viking, and
Voyager imagery and maps. The present planetary imagery collection consists of:

Mariner & Ax10 prints

Mariner 7 Axl0 prints

Mariner 9 microfiche, Bx10 prints

Mariner 10 T0mm negatives, positives, contact prints

Viking Landers-Orbiters

5° prints and negatives
Axl0 prints and negatives, mosaics
20%24 printe, mosaics




% Viking Orbiter )
3 8x10 color mosaics
sl ides, color mosaics

ARSI

Voyager 1
L Jupiter
£ Selected frames; (films of mission overview, ]
& Jupiter rotation and motion of the Great Red Spot |
Satellites |
% $® prints, negatives and positives |
g 10® prints |

A lunar and planetary slide collection is accessed by a computerized subject index,
Slides may be borrowed from this collection to support lectures, publications, or other
educational and research efforts.

R

The map collection is also expanding to include the planetary maps for Mercury and Mars |
prepared by USGS using Mariner imagery. These maps are available as shaded relief,

topographic, and geologic representations, Additional planetary maps prepared from

; Viking and Voyager photography are being considered by the Mapping Program of the

& Planetary Programs Office at NASA, These maps will be included in the collection as
: they become available.

g

Through the development of LAPS, equipment for data analyais at the Institute includes
a plane-table digitizer, Zeiss TGI-) Particle-Size Analyzer, Traid Viewer, Itek
Varisble Magnifying Viewer, 2oom Transferscope, and stereo viewers. Proposals for
research projects using the LAPS facility and the collectiona of the Phota/Map Library
may be submitted to the Directar of the LPI,

To assist users to identify the lunar and planetary data which (s available, the NSSDC
and the LPI prepare catalogs and Information resource guides. These are available from
the isauing agency. (11,12,13)

Thus although the NSSOC will continue to be the major international distribution center
of lunar and planetary data, the LP! and {(ts staff serves as & lialson between the
scientific and lay community and the data sets themselves,
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