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THEME,:
One of thy main elements of the *oat of the AG AK I ) lechnical Information Panel

TIPi is to assis t S A I I)s  aerospa ce mearch and de~,lopmcnt acinitses by smproeing the
effec tiveness of sc wn titk and techn ical information systems which esist in aerospace and
defence fields in the sarious member nations of the Alliance the choice of theme foi this
l~ ‘ Specialists Meeting stems Irom)pnaderalion of this aspect f liPs woit . particularly
in re lati o n to the hos t 5ountry . sa eW ( seese Development pies on constantly, and the —

Meetin g si ill rrsle% recent changes not only in ~~e channels and media of informat ion
tu ssle, hut also in the nature of the information usd 1 Arising out of th is, at is hoped that
turn plans can he Laal to, a broadening and estension o(etsastrng informat ion transfer
facili t ies in the fields of aerospace and defence K and I) in part icular areas of the NAT O
( ommu nit~
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European Cooperat ion In the Fi.ld of A.rospsc. Inforwat ion

W.A .
European Space Agency

Information Retrieval Service
ESRI N. Via Galileo GslU.i

0004 4 Frascati. R~~.. Italy

S UMM A R Y

Ag see .ecfa ~eacSed ac ~ fii i~ ’ly et~ t tea 1eadt.i ~ t~’ INc eafdbf4I la.ciII o~ flit I S I OI I L P O
Spacc Vo~~ia•tii f~~tto i i  St t ~ c c c  ~ te 5cv4(leId. (utop ia. .  eoopa,t a f c o n  ~a b o tN  the iNput C~~
at t O ê p d C €  til~~otad f4ON 4ad 4 t a  &g t t I i ~ g t i o~ ate d a c s i b e d .  Petaila c4  ISA - IR S i C I 4 S 4 I 4 I A
cc I up p o t t  ~~~ the NA SA i . .~ otua (4oc a g a t e .  at e  ~a sec. T h e  d es - t l r ’ paect ‘~ the au
. le toep ace ~c4~ smatuoc cc  ( u tope  da t t td t ~~c t d b y f l u  gso wt N ‘~ 

I R S  ..et~--shc.i g ca cia.iced.
I~~~ia t hi ~ ato aeto $pd ce 4 i I~~ Ot .d t 4 O I i  Sdiidlcsi g da  o uf ( t . i td .  Ylir % t 1 4 t 4 1 . 1 a 1 4 p  b e twee . .  ISA
.i ..d (I. e CIC ta esp fa t . . e d  ca I ke  Cs ’Nt t i(  o~ EURONIT .

1. LAY I KG lif t BASIS FOR EIJROPEAN COOPERATI OW i THE ROLE OF ESRO-SOS

1.1 In May 1964 , an aqr....n t for cooperation and e*chanqe in the field of
scientific and technical information was reached between NASA and th. European
Spec. Research Organisat ion. Early the following year . in April l96!, an
aqrenm.nt to set up a joint document at ion serv ice entered Into for :’. between
ESNO and its fledgling sister or g a ni s a t i o n  tWO - the Europe an Org a n isat t on for
the Development and C c n s t r u c t i o r i  of Space Vehic le  Launchers . The r .uul was the
cr ea t i on  of SOS - the Space Doc um.ntat to n Serv ice.

1.2 tInder tIse terimU c f  the aqr.emi~n t  reached between ESRO and EU)O the joint docu-
mentatt on s.rv t ce was t . cover both space resea rch and space technolo ;y . and
was to serve not onl y the u t a ff il the two Europe sn space organi sation s but also
their member s~ at.s . Th. recipient. in the member states were originally def ined
as •gov.rnm.nt establishme nts , univers ities , and ins t i tu tes  working in inter-
na tiona l ‘r natio n al space proqr~~~~ s . and quali f 1usd persons or companies
residing in the member states of £.SRO and EL00 . Th. possibility of prov iding
services to orqanis ati nn s in non-member si tes was also f reseen in a paragraph
st ipulat ing that such request. must be referred to the ESPO Council.

~.3  A further agreement was reached late in 19Sf- between ESRO/ELDO and EUROSPACE
- the European Industria l Group for Aerospace Studies . This agr..ment enabled
Eurospac. member companies to obtain services fr~~ Soc . I.. bibliogra phic searches
and/or selective dI.s.uuinatirn not ificat Ions (501). It contained a financial
guarante. to SDS for a siinimua sum -‘f 7!: 000 French Francs, and the requirement
that turospace shall endeavour to prevail upon its member. to increase the num-
ber of their subscript ions and to have them renewed , and shall encourage the
recipients to tak, advantage of the (Space Documentat ion) service beyond the
fac littes covered by their subs criptions . This preoccupat ion with financial
r - was entirely understandable when it • recalled that not only SDS but also
I arent org inisations were in their very a n y  stages of deve lopment. Thus
fr a~ the beginning SOS has been required to provide services to all sector, of
the aero.pace enemunity within the member states of ESRO arid tWO.

1.4 A s ignificant aspect of the ISSS ESRO/EWO agreement -once rned the types and
sources of material t o be  provided by ESRO and ELDO to the joint docum.nt.tion
serv ice, and an acknow l.dqenent that these could be made available to NASA.
E3*O and tWO shall provide scientific and technica l documentation , of which

the publication is not prohibited , received or produced by them during the per-
formanc. of the taike described in their conventions or resulting from these
tasks. They will in particular ensure that in research , study, development rr
other relevant contracts the application of this provision is duly
observed.

ESNO arid *1.00 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 trought into the joint documentation servic .

The original NASA/ZRRO agreeeent of 1564 included the requiruments that ESRO
will provide to NASA abstracts of scientific arid technical reports originating
from European sources processed in a form suitable for inclusion in NASA ’s
Scientific and Technical Aeroepace Reports (STAR) , and NASA and ESRO will wake
available to each other single copies of microform . representing 
abstracts published in $1AR. In addition , it was stated that NMA and ESRO
have agreed , in principle , to exchange material for c~~~uter search.. 
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1.5 In look ing back through thoa . ear ly documents dat ing back some 1’, years , I wasImpressed by the very thorough job which seemed to have been don• of lettingthe •tage for a good two-way flow of a.roapac. informat ion between SOS for
Europe and NASA for the United Sta tes , and for Its proper dissemination through-
out the member stat.. of ESRO and ELDO. It is clear that, a decade and a halt
ago , the manner in which Europe proposed to cooperate in the field of aerospace
information had been defined in considerable deta il. A tangible demonstration
of ita resolve to realise this Cooperat ion lay in th. creation of SOS. the Space
Documentation Service , th. role and activities of wh ich had largely been sp aci-
f ied as a result of agreements now dating back some f ifteen year.. Ytesubsequent deve lopment, of the Servi ce lay in the manner and extent to which itw as able to reali se the mandate defined in principle in the mid-s ixties. I will
leave you to decide later the extent to which these early intenti ons have sub-sequentl y been achieved.

1.6  In 1973 the decision was tak en to terminate the majority of the act iv i t ies carried
out by tWO , and to re-orient those carried out by ESRO to incl ude appli cation.
satellite pr~~ ects in addition to the purely sc ient i f ic  missions previousl y flown
as ve il as the development of a European launcher , ARI ANE , and the re-usable
Spacelab to be carried by the shuttle developed by NASA . With the fusion of the
two origina l European space organisat ions a new agency nmmed ESA. the European
Space Agency was crea ted in 1~ 7S.

1.7 Later stil l , in 1970, ESRO-$DS, which had already bec~~~ known as ESA—SOS , was
given a new n ame . The intention was to reflect the wid. range of scientific and
technica l information and serv ices which were, by then , available from this
Department of ESA responsible for STI and other information and data facilit ies.
The new name chosen was IRS - Information Ret~~1.val Serv ice.

2 .  EU ROP EAN C00PERAT I ON TODA Y • AS SEEN BY ESA- I MS

Today , IRS act ivities might be suamarised as follows :

2.1 For NAS A input , about 4 000 documents originating from European aerospace sources
are handled annually of wh ich  a imost ‘70 per cen t ar e f u l l y pre-processed to cow-
put.r readable week l y tapes f a r  STAR announcement . About 100 of these documents
ar e selected for complete trans lat ion into English.

2.2 An onl ine interactive search system is operated for ten hours daily on all working
days. Some 15 maj -r scientific and t echnica l bibl iographic databases plus two
specia lly developed databan ks total over 12 million records online at all times.
Two databases each now exceed thre. million bibli og rap h i c references (Chemical
Abstr acts and PASCAL. - Bulletin Siqnal.t ique), and are believed to be the largest
onl ine database, of their type in the world. Each dat abase is upda ted monthly.
Searching way be v ia a controlled vocabulary , it available , and/or via the
natural l anguage of title , title extension , abstract , uncontrolled terms or anyother desired data e lement. A special numeric range search coemand has been
deve loped for use w i t h  the databanks.

2. 3 In para li e l , an extensive STI network has been built up and prov ides direct online
access ~~~ the IRS computer from al l  EU member states and from several non-member
stat... Wel l over 20 000 kllcim.t .rs of leased telephon, lines stretch from
Stockholm in the north, to  Raba~ Morocco in the south. This network supportshigh-speed 2 400 bps (240 char/s.d video terminals equipped with 190 line/minute
pr inters mult i—dropped direct ly, and lower-speed 300 to 1 200 bps dial-up ter-
m inals via remote concentrators, provides remote off line printing via medium—
speed pr inters and is used for various purposes by the Agency including facsimile
transm ission and ci~~~u ter to  c~~~uter lInks. Other networks are interconnected to
provide more access po i nts and backup redundancy .

2. 4 Today , wore than 1 000 users of this system, with constant additions throughoutcurrent ly thirteen European countries , one North American and one North African
state, d and continuous support a. fac ilitie s are improved and new databases
added.

Recently an online order facilit y has been implemented wh ich enables a user toorder any original document announced in the PITIS and PASCAL file , by means of
a quick and simple operation at the te rm inal. 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 origina l documents i. being
implemented. For those uaers who requ i re absolute s.curity to surround their on- - -
line fi le access a TOP SECRET c~~~and has been Introduced wh ich renders it qu it e
impossibl. for anyone at the IRS computer centre to know what search the user isexecuting; no record ie  accessible other than by the user and this is destroyed
instantly at logoff or if a break of any kind occurs. The more sophisticated tsr—mi na ls 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.

-4
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2 .S  s~~ coem.nts on the tile coverage might be of interest . First , the needs of
the Agency must be met as far as poasible , is. Agen cy s t a f f ,  its advisory groups ,
it s pri me untr t o r s , and its sci u nti f tc collaborators. Because no mult i-
disciplinary mission or iented service can cover any sin gle category within i ts
scope to the s ame depth ~s a dtscip line-c*i.nted service covering that category
ex clusively it has proved necessary to  augment the NASl~ aerospace file wit h a
number of d i sctp line-’Ottentsd datab ases , particularly in the fields of physics ,
chemistry, electroni cs and engineering. More recently it was decided to add a
biological database to cove r the life science requirements of the SPACELAS pro-
qra e, and an agricultural database , plus t hree small tiles coveruig oceano-
graphy , environmental and pollution information In anticipat ion of the Infor-
mation needs resulting from the new earth resources act ivities . For the latter
a spec ial datab ank of earth resources imagery, ava ilable f rom ISA as either
photographic products or computer compatible tapes , has been developed and im-
plemented.

The information needs of users in the member sta tes  tend inev itably to be much
less well-defined than those of the Agency itself. The most m a r k d demand was
fo r chemical information which confirmed the need to add Chemical Abstract s
Condensates. This t i l e  has become the largest IRS f i le and has th. highest
ut ili sat ion factor , over .~: per cent of total connect hours. In tact , chemistry,
physics , engineering and gene ral research together accoun t for approx imatel y two
thirds of the total  access time .

2.6 More recentl y there has been a growing demand from many member states for IRS to
offer a more complete range of the information required. More specifical ly there
has beer. criticism of the IRS policy of restricting the service to scientific and
technical information and thus fa i l ing to sa t i s f y  the need for business and
economic information . This lead s t o  the question just how can aerospace Infor-
mation be dettn.d7 , a question which has been asked many times but remains
unanswered. One recent suggest ion , for a ve ry pragmatic approach , has been to
car ry out an analysi s of which files are actuall y used significantly by the aero-
space c~~~ unity. If this were done and the result was used as a basis for the
def inition of aeruspsce informatien it is clear that business f i les (which would
enable searcher s t,o obt ain ans wers to quest i ‘ns of the type what large contract s
have been obtained by company K recent Ly? , wh ich company got contract V in Saud i
krabia? , or what ar. the turnover figures for the last S years for bidder Z~~ )
would certa inl y be inc luded .

2.7 As an indicatico of Europe’s ct’ prat iv. input t o  the w o r ld-w ide aerospace i nfor—
mat ten syste m ‘perated by NASA , the IRS pre-procoss ing s t a t i s t i c s  are incomplete
du. to th. tact that the handover to IRS of all member state s document acquisi-
t ie-n had not been completed during l~~70 . As a result , the numbers of documents
sent f rom cer ta in  member states , 04 ab ly t~~c ~‘nited Kingdom , di d not epr ..ent the
t o ta l  co,rrit~ut ten si nce •es,w were sent direct to  NASA.

As an indication of r. rope ’s cooperat ive u t i l i s a t i o n  of a.’o.pace information
the IRS s ta t i s t i c s  of on~~in. access are also inc mplete since they cannot take
account of the searches performed manually by means of NASA STAR (Scient i f ic  and
Te~-hnica~ Aer - s pa ce  Reports) and IM ( lnternatI r~ra l  Aerospace Abstracts ) which may
sti~~l comprise a significant ploport ion of the total searches made .

I. EUROPEAN SCPPORT ‘ F  NAS A SC ILM’TIFIC MlT~ TECHNICAL INFORMATION ACTIVITIES A CLOSER
1.00K AT INPUT

3 . 1  IRS acts as a d.centr a lis. d Eur opean extension to the NASA Scienti f ic and
Technical Information Facility. It nai nta iri s contact with all bil iteral NASA
partners ti, Europe and m”r. recently the !ripartites . and arrange. information
exchange aqr.ements between ESA and Eurepean groups working in the aerospace
f ie ld.  A ll th is is intended to ensure ~h. acquisition of as much as possible of
t he aerospace ~itsrature — ‘ r i q inae t nq  in Euro~~’. Art att~~~ t is also made to cover
c’nference schedules and proqra~~ies. A ll documents received by IRS are registered .
and credited to  the for w arding orqanisa t i cn .  An A c qu is it ions Database is updated
~‘n a week ly basis and from this are generated halt-yearly and yearly detailed and
sunusary reports wh ich are  sent to NASA , to all ESA de legations , and are used by
IRS i tsel f .

3 . 2 Af te r  reqistry . a l l  items are subeit ted to a selection procedure which can result
in any -‘f th. following treatments i

3 . 2 . 1  IRS pre-pro cessi ti g to computer readable tape plus microfiche for announce-
ment in NASA STAR

3 . 2 . 2  Despatch to AIM for announc~~~ nt in International Aerospace Abstracts

3 . 2 . 3  Pre-processinq for initial STAR announcement : cover-to—cover translation s
pre-processing for second ST AR announcement of English version

3.2 .4 D iscarded as It duplicates an item already in the NASA Inform ation System

J . 2 . S  Rejected or discarded as out-of-scope or otherwise unsuitable.
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3 . 3  When an item is selected for STAR announcement it is 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 cataloqued~ and
a mother microfiche of the source document is prepared . Simultaneously , the
details coded into the input worksheet (the form ~O1) are k.yboard.d to computer
readable ATS compatible form using an onlin• input facility. Weekly, the cumu-
lation of data is rolled out onto a mini-taps and sent to the Faci l i ty wi th  a
back-up copy. Also from this ATS data is stripped the input to the IRS Acquisi-
tions Database.

3. 4 At the request of NASA certain series of reports iasu.d by ONERA (Office National
d Etudes St de Rech.rchea Aeroapatiales) , France and DFVLR (Deutsche Forschungs-
und Ve rsuchans talt fur Loft  und Rau:- .fahrt e. V.), Germany. are considered automa-
tically to be e.sndidates f - i  full translation by IRS unless re).ct.d for  some
re.ss,n . usua l l y c u t - o t - s c e ’1e. More recently ONERA haa offered to provide the
pert tdi,a1 La Recter~ he Aerospat ta le , iss ued six time s a year , In the form of a
.‘ver-to-cover translation into Enqitati . Following translation the English l an-

gua ge version of th. report is Issued in the ESA ?T—series (Technical Translat ion) ,
pre-prcx.ss.d for STAN , and or -ss-refe renced to the original announcement of the
source iocumenc in t~,e origina l ~anqu age.

3 . 5  A spa ‘ .i~~ report a. (uisi t ior i  and STAR pre-proce asing project was initiated at the
end of L~ ’4 as a irs~~lt of  ‘he close-down of ELDO. Due to differences in the
C~~nventi~~o* of ESRO and LIl’ ~hc la t o r  had not during its lifetime been able to
make .~v.*il&bi• a comprehensive c o l l e ct i o n  1 technica l reports. As part of t he
1 tquid.~ ion ;i - -~r amee a most 15 000 contract-- i reports and other documents gene-
rated Juz~~r’.~t t - e  ten year li fe of £1.00 were examined , of which more than 1 600
docume~’ts , o ’ntau- .~~.-; almost 2 - *.! discrete papers , were selected for fu ll pre-
processing for NASA STA t’ aur..’uncement. Those items were all announced in 1.-STAR
but , perhaps more t~~ ’ - - t t . u~t • n~ w fo r . ~.art of the ?~ASA computer readable database.

3. 6 In a.i3Ltt n to the large ly  p a ~~st vi’ r I o  of acquisit ion ‘-f the European literature ,
IRS performs an act ive monit -i tri g and Liai s r. funct ion with NASA ’s European bi-
l ateral partnezs and , more reo”ritly with the tripart itas . The latter orgart i-
satto na .i~ e t h - ’te w t i ,’h wish t o  have direct online acces s to the NASA File v ia
the Agenoy ’ s STI n e -  - i’  and ~n ltn ~ se rvi ce . When an IRS user requests access to
th~ NASA rt :~ he is ~ake~I si~~r~ a t r i p a r t i t e  arranqeme rit between NASA , ESA and
• oe use r -~rgani.at Ion . roto r t ’ - t . ’ ra~* c f  this t r i p a r t i te  arrangement NASA agrees
t o  qrir.~ online a” osa  - - t i - c SA~ A rile ~r returr for the subeiss ion ( 1  l i t e ra tu re
w i U I~r t~~e sc~~ e h. NASA Ir.~ rm.~t t l \  System . Items published openly. eq. in
hc ~c rini i - ’,i~ lit.’ra ’u ro . -ire rot accepted since these would be processed by AIAA

Lnd.pe n~~ent iy cf su-~-~~~~ - 1ir ~’rment . l * f f i c u l t - t o — obta in m aterial such as resear )-.
rep- -rts .sre souqht. From NAEp.s viewpoint th~ t. is litt le difference between a
b ila t e ral m d  a t r ip a r t it e .  In each •.~ase an exchang, is involved a lt houg h In the
case f t r ; ; -~ rt i t e s  r a t e r ia l  disseminat ion is required .

3.7 The ~- n i t ‘ t i O l  f~~r ’ t . t Or. is milled -ut -r th. basis of a number of sy steri aids.
F i r s t  • ¶ 0 - v . . t i l l  ~i~rt ~- r ran -.. -f ca b source organt .atton is checked annuall y
on a this year. 1 i a ’ year t a i ls . Sec- nd , * regular report is generated f irm
the A cqu is&tior .s i - it at ,s.’ which l i s t s  a,l sources which have sent sero input ,
-ne -~~u~’ont , t v - a~~J a -  on, oVCi the pri - r period . The sources arc listed

a l . ’tt~.’ .ca l l , l-y coio” ry and where appropriate , contact is made w i t h  the source
to draw att,n; i,- -r, to the absence of, -i drop in , inpu t and to establish and , If
pos sli- e . °~ rr e- ’t the cause.

In addition t O  t’ ose guides , a special report on all tripartite. is produced each
hal f year .  T his rei-~ t t  lis ts the number and type of documents submitted to IRS
by ~ ‘~~-

- .‘ tripar’ ire crtar ~ sati~ r -mn ’ ‘“. nunt-er -f  - - ~i, c r ? - h r - u r s  in the NASA rile.

4. EUROPEAN 1 11 1 SAT ION OF AEROSPACE I NrOP)tAT 10$ : I P.S • S EXPER I ENCE WITH NETwoRK ING

4.1 Towards the end of 1968, the 400 000 NASA F i le records needed 20 hours of computer
residence time to process a batch of 30 questions; the operation would clearl y
soa r out of hand in the following year . Following an evaluation of available
systems and discuss ion s between NASA STIO staff and SOS the decision was taken to
implement RECON ~o as to give an inverted file system to shorten search time s and
increase capacity, and to have a sys~~~ compatible with that used by NASA .

4 . 2  :c- N w~ s implemented ‘r ESRO ’a largest INN 360 cc~~~ut•r installat ion which was
li- ,,~,’,t at ESOC (European Space Operations Centre). Darmstadt , near Fran kfurt .
In addition to the advantages already men tioned , P~~0H offered the bonus of being
an online system and th~ original ESRO STI network consisted simp ly of two 1ea~ cdtnt .rn at i-’nal telephone lines , one from Darmstadt to Paris where a AECOW terminal
was inatalled at ESRO Head Office , and from Darmstadt to Noordvijk near Amsterdam ,
to suppor~ a terminal located in the  main library of ESTEC (European Space
T.cPtnolo~y Centre).
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1 3  During that s ame year great interest was expie ssed by several member s ta tes  in
introduci ng direct online access to the SOS database in their nationa l aerospace
information centres and , w t h the approval of NASA , the f i r s t  such “external
te rminal was installed in 1970 at the Technology Reports Centre , near London.
The embryo STI network w -~. beginning to grow. The first installation in t h~ UK

was quickly f~ llowe . cv one at ZLDI (&entralstalle fUr Luft— und Raum fahrt
Dokumeritatton und Infoi r.arion), Munich, and by the end of 1975 aomie 20 high-
speed leased line video terminals had been installed in the membe r states.

4.1 In 1973 SDS, whici had been spl it between ESRO NO, in Paris , and ESOC, Darmst adt ,

was transferred to new premises at ESRIN , Fz a s c a t i ,  near Rcm~e. whi ch had previously
hu.uwai fundamental space science research activit ies . This brought all SOS staff
together unde r one root and provided the Service with a dedicated 11tH 360/SO com-

puter in support of STI activities for the first t ime .

4~ S To minimise the prob lems of relocation , it w as decidsd not to disturb the netwcrk ,
then essentiall y a STAR networø centered on Darsratadt and operating at 2100 bps .
The intention was to retain t~-~ exist ing network topography and to link ESOC and

ESRIN by means of two high-speed channels of 9600 bps using multiplexing modems

on geographicall y independent rout ings . When the two trunks were handed over by
the PTT ’s however , it did not take long to discover that the lire routings were
identical ; since when one line went down , very of ten  both went out together~
Th is was disastr ous for network operation , of course, since any outage on the
ESRIN link killed the entire network. The al ternat ive routing was never achieved
since apparentl y it never proved po ss ib le to re ach thc line quality t.quired for

data t ri namiasi on v ia the only other poss ible route over th e A1ps~

4.6  The only sol ution seemed to be a tota l revision of the network to bring the
c.ntre t o  Rome. There were other factors giving a push to this project such
as an increasing user demand for the support of more sophisticated hardware ,
eq. dia l-up conce ntratc- rs and remote line printers. Following this reconfigu-
ra t i on  to ta l  network black’ -’ets are now rare .

4 . 7 In the origina l concept the netw ork was required to support several tens of 2400
bps termina ls multi-dropped from a STAR of lines operated at 2400 bps . As tar
b*ck as 1973,  how ever, SOS had foreseen the need to introduce much cheaper access
to the network. Th. high-speed leased line terminal was a sop h isticated and
responsive dcv i ’ -” but , certainly in European information terms , i t  was expensive .
and could rea ll y only be ju stif ied in very busy information departments or ser-
vices. The deve lopment of the RTC , or Remote Terminal Concentrator , was d i sap-
poin t Inq ly slow - the first version was not available for testing until 1975.
The wrc is t ased on a POP-lI 10 minicomputer and as originally t.i t~ l acted as
a speed s w i tc h  Irom the 2400 bps tn mission from the central c~~~~ite. to the
POP- l i on one side , and f rom four to ten 300 bps dial-up devices on the other.
once again the Technology Reports Cent re , near London , was the f i r s t  member state

—r - ~*nts at ion to ins tall the new device , the penalty ‘or whi Ch was a six-month
t eething period during which would-b. dial-up use rs in the UK were called upon
to  e*erc~ *e a~~-e pat ience~ The RIV , wh ich behaves in a manner very similar to
a 2400 bps t e r m i na l .  may be multi-dropped from th~ sam. 2100 bps line as a group

~f 1.1.15 in more t r  less any r -ediination. RTCs have been installed in Copenhagen ,
Dub lin , London . Madrid and Stockholm, whilst concentrators using mult iple xers are
installed in Brussels, D*rwst sdt , Noordwijk and Paris. Direct dial-up to Frascat i
is also possible.

4.~ The introduction of concentrators into ESANE1 has  enabled a new level of service
t o  be provided to users who previously had t o  request a sear ch to be executed for
them by intermediarie s In national centres.  Though the lat ter  we re using an on-
line system , to t he user it Looked l ike batch . Now , through the PlC , he is able
to searc h directly , online , h 1~~5e lf .  This has l.d to a change in the role of the
tntermedtar~, from that ‘f searcher to ti at of tesch.r. It has also 1.4 to new
demands for yet higher levels ~f ser v i c e  - R1’C centres wanted the printout via
their own li ne  pr inters , driven river the network outside , and even during RECOIl
time , t hus making extra demands “n the network .

4.9 Dial-up users in France are part i cularly well-served as a result of the decision
rn  develop a gateway linking ESANET w it h  CYCLADES . The 1a~ ter is an experimental.
but advanced , pack et-switched network with nodes in Paris , Rennes , Grenob le ,
Tou louse. and Lyon. This gateway , developed by the French , permits on. way access
to the IRS computer. A new network named TRANSPAC is expected to replace
CYCLADES in France ‘ ‘- i s  year and plans are in hand to connect IRS with TP.ANSPAC.

4.10 Since 1975 , IRS has also been connected to the TYI~~RARE network which has nodes
located in Europe at Paris , Prussels , The Hague , 7~i ii rh and Frankfurt . Par—
ticularly useful t o  IRS users located in the Netherlands and Switzerland this
network provides additional capacity t.o cover peak traffic times , and bac kup re-
dundancy i n  the ca se of network failures .

4.11 More recently  IRS has been connected to the Roms. node of DARDO, the Italian l ink
wi th  the North American networking serv i ces tncludinq TY IIET and TELENET in the
United Stat es and TELEGLOSE in Canada .
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4. 1 As this pape r is in In  i t t , prC para t  i.’ rt i~ a:.- w i - i l  advanced i t  t ‘ t - c~~O’i.’, t  I 7.
IRS to EUROIIET ; this is covered in t ’ it ne~Xt b O Ct i o T ~.

4,~~3 Overal l uti l isat i - in  - t  i’ .’ IRS - ili’iv- ser- . ic . -  ‘.ia t ! e  r~.- tw  r .  .r-i-l.’,( ~it sc: i t t’~ i

.amounted t . - .~: ~ 3S ti -urb in 1’~78,
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S, t  We Lc’ .;ain t .  len ’ i ‘hat  if re t n i a’v a l  ;-eifa’rmance based on natur al language searctlnq
could Le ak- v t’ . i’Cd t~o the p.-int wl.i-!i’ it w a s  not signif icantly in ter u-i t o  that
a~’fatvv ed when using a ,. ‘nt r a lied •- aca t u a r y , t hen it a’ould pra-vid . thi’ v,hicle
fur ant intri j ial database, Pan ;-tt’riment was desi gned by IRS , a test database w ,aa
ci’eatcd online k- .iai’ad ( 7 :  t h e  NASA STAll t ape s f t - i  197.1 and 1974 w i t h  the aqreeaent
- -I NASA . and air, e V Cj u C i i , -;: wai’a C a x r t ed out under the d i re c t  ia-n of Cyril Cli-vi- idon

a ) . 1 e pa- i irraciat S e a l  -hi- ! s f t  si .‘cral E..r -1 ’e’ m r,  countr ies c -ar - tied - ut t e s t
seait~~hcs U5i f i~ e l It e !  c. -ra ’.t - -ile d ‘..-cat -ulary Jr a special natura l  language i ndex.
ibis eepe x Lft~~nt wan re’~~- .rted anal v i .~ r esu l t s  discussed at the 1977 Ci’*nfieid
(‘,.nfø ?crtc.’ .1,

5 , . TUe result s sug ;-r 15,4 us i;; ,! ~“- uld i-i’ ~unvsec1 u; in t T i -  f t - i  l- -~~irui quo?.’ f rcea t iae
cclii I - u s  Cl eve:.1. ~~

1t e ; - ; - e a n - 0  - lift ~~Cu ’.t t - - i sect  - a n y a t  rier ~-~inc tus i - - i t  that.  t ha t  • w i t  hin t U.’ pare—
Sact e !  s of th is t e S t  , at a a l a i  I l -an’.ju-i-;.’ n i -an-ch in, ;  - - n  t I • ..‘n ar-md abstract s pr veal
tat least c ;~a a ’. t o  and ~. r t - ta.’tk y su; e n t - - r t o  searching v-an v ’t-r,’ rolled language ’.

!r t a - i .  I- -n vir’ aa~i ll y every ;- a t .s cw- ;.’t  un.- ,I t o c’oempatr I!,.’ twt tec’bniques i- f

Sr i !  - • I.’ • f l a t  ur .al I ainguage .itad cv r .t rØi Ii’,! i . a t a - j u - .;i- , the I- r-r~ n was demon—
su ited to be super-i r .

S ,~~ In m-y .-sin slew , t r -v r s c  n,-s l t i  have VI a-awn t h at  retr ieva l  h int ! the dev e l -pe d
r i A t u n - a l  ta n-tquaqe indo* wa s ta- - t  - - n y  t~~~- t significant ly interior tt : but w a s

,a-~t~~.l i’, supcrur  t o tb - ta t °t t,i i :.r,l ~ t~ :.’ contro lled vocabulary . The techniques
riced.- ,! to C r - r a t e  thu. index were t~~~ted m d  0T- ,t -’wr, to be pertect i l practical. We
- - a i r :  ire that retrieva l on t t T I e *  - -nl y ~a f u t ile  though it could ha a t- a. n%’c’nkent
a i f  tn t . ‘ - a cent r I lid voca i t - u l u ry  near of -~ - However • t he amount c-if laroceas ing
t L ~~~ na-c- li- tI to csc,,r .’  the in%’ersi r. ‘n the -al.s t r .-aa -t teat Is not insignificant .
wh i IS! u- .- di s k lema x-ad f - - n - t,t-o- ~rt v.’rted fiies can ivt ,-i*’ t han double , when v ’rt-

~ered wi t la  u.~ i-asia IE vrn d e s c r i ; - ’  - - is , .muth(r, and - t-t lc ’arC tc s urce .

S. ‘S I U- -i’s’ that Ihith.’! w i  . w I l l  U.- p--s ii: Ii- - -r- the rI egr al tat mba.. concept . I
i - ch ive ti- i’ resui’ a a,bt..ined ‘0 da te ,  w i t t  en ind.a which IrC - i-;- r-ated - n y  -ne
I t h r e e  p ianreat appi . . -t .- a and :s “it -a~~~ly - .s;~at:- I.’ t I  f Ui r- U r i  a~~~rovexient

have a l t . - m l -  - 1.-n.- r - s t r  -a ’ ccl t T .i’ f~~~s a t -  ii Ity of the ep; .n- -ack.  I hope ai s’ ‘0 i. ’.’
h C ex pe : lnw-n i .a i  !.Ah?s S~’All III.’ f - ;t u . ,- r ,levc’l-’;-c- .f accOrdt ro to the - r ig in a l  ; l ens

arid ‘ o a.’.’ -a sec -nat al-i ’ .sbase giv en ldent~~.aai ;r c es s i r . -; and the inverted f i l e s

~~ r—j e-d . T h a i  w - u d  - t - t s t t t u t c  i .e t i n - s t  .xpeTIt~~’ t a .  titt. ’.I!ai database for
evei- , .it ~- ‘n.

5 ,10 A’ .1 d f f t ,’rcri ’ l.”..-- - - r—; h—I.- : -li’ .iqn ~f the onlI’t e i ; ; - i a c a t a - .r.s s,- f t w a n - c  iii
I sien an ; r -:r”sr fi r -“.‘e: t si- rars arid v e t ’, new VCr - Si ta s - -rt th. w ay w i - i - h
w ’. II lit ,~~-t. - ‘‘ .- -. —i ; •- -- .r’ ’-. - i- -c.. c-f t..- 1:CROICET (tar ‘1-- Ca~~ aarad I- ,’t — ref’- n red t t

I ti ’ “t  -

5,1 1 A ;-o.i - , — 1 ‘t-it ab~~~e s’~~rid~ ir tasa ~o.i. t .aa s leer. ~iev .- lr;.- , t  s a - th at the di f fer - er ,?
f~~Ic s ah- ”~a ld - a ;1 ’- -ir to -c c- i-c h.~~~-’qen.- r’us t i- t i - c user- . A sen -irS - I a’ ersdard
f’’r*~its ‘- a .  I- e r r  cj ’i’ al ted I r .t.sp.-i , 1 ,-lw . ,ir I j I  I’ -a . ’; - ‘a , As th *se are
t~~~ h’ms’r t i”I (iti iii I flue f i .‘‘~ - It Pic’ •tafli I t a ’ -i i-  given dat -i “ ieeent , 1-c i t  a ‘loch —

type a c i - i* i f i~~~~t j c - t c .  - ii.- , w a l l  .a w,i’,s s;;-c az at  !‘ .- 5.1155 pOsi t I - l i  in
he ,- c c”rd :  dat’ -i .‘i..w’n’ s w t . i . -h a i r . - ial.’r.t Ical I .. ar-c -!.-n r- ibed i-y di f f eye r , t

term it- va - I -”;-, U’. t h e  dat it-as .’ ;‘: - ‘,luva .‘r i t- i, (1.-c — ‘ .-‘rr , ~- !c’- t i f icr , cyw. i-ri • iIi

w i l l  t- given sta ndard names, eq. ct - nt n- II.- -! t er n f a t . 5 -  r~~~’ r In 1SASA par-
Ianc,t : .an- — nt r  lied ‘err l It  i- t e n ’ a f i . - r -‘c C’- ’(r i.’~h 1 X  $ a!co; - r y  c c-ad.- (s e c t t ’ - n
r.-ii—d-i’ r in a b c — a ’s ’. A b s t r a c t s ! .  W h e t . ’  ;- is i t - ’- , .it--t re ’.-iat Ion s w i l l  i-. expanded
t i’ h.. f ai l , f --tea arid a s t an - -~iar- i  ‘ at-h- I lanqi aqe nCmCas w i l l  be int r - - ’du t e&
P r . ( aw  c - - ira Pa’ — an-f Su f f i x  - -.1.-’ (Si I’- ‘U.- irs-cu e d  t i l e  w i l l  i-c

•‘ -‘ndardtaacd .

~
-,t-p a -!~rr t THE RELA’Ti- -ht -IUI Dr -rw i r ’ . r:. i. ,t,~~~:-  :a v r t . v w ~~ - ç ~ ‘.~ - -r TIlE up ’ rElA,u Co uqt rN rr!ES
ICEC ’

Tb. r..s~ .- E’ R°~ Ei’ r~~.a r- i mary ‘i--m gi ‘ isuiny ;.- - ; Ic ,ir-’1. tn-ida-c l , e15brac~ s a very
wide op.- - ‘ r - - , m - - I  STI ;- - q o - a t t I t t i .’ .. is a$ qniftcant amoun’ ‘1 ca rey  ha s  tat-en
41  it -- a! cr1 O ‘-r pro ~c- - t  — s;-;.i - s i r s’  eiy I. N do I liii f t - - i  I i-.c f i rs t  i year per IC4
I~~~’.-l ’S7 ’, i r - i  a s imi la r  amount f - i  ‘ - - c icc-  ‘- vi I y e a r  p-s i tod l9’~ —l980. One CEC
a;—isesma fl !- .ats cx ;  hit -i ’d I’ Dy sa~- t i - -1 : We w is h  t o  - - ia - a t e  a C-aiim -n M~ r k ~~t in
c ’ i e ’ - ’ t f a ,  t a r l  t . ’t- h n t C C ~ in for*ation ...... intormat i rmn Is a c’c~~~C4 i ty  which can
i--c k- -- u’$P ’- ! and s--id li ke any - hpr ’.

‘, ., i iR ~ !iF wi ll be -a patc ket-twt ’cted ‘or ; nt~tw-- r i ,, se rving the ,uw’mba’r CoufltriCs of the
cTC tFr .ar, -c , Ita ly . ‘ .cre-inv , llelgtus’, Iux ~~vbouro. tb’- Netherlands, Ireland ,

~.‘nmark and the “rltp d E$ r. -~tl~~~~’ . It will atlso encompass C~~~ unity policl u on
SEt , ~15t-tr -- a ,-i r , -J the  types of database and dat abanit needed In ¶ h p  CEC countr ies and
ine tudt r -~ t i-a c s ponsor ing v - f now data bases and d , nva t — a nk s  where these are seen to
he required , and v-si u lt i - i a - ,ls-ahw u lti m at e l y intp nded to permit access I t -  com-
puter d~ t s  v i a  -a l l  Cc~~~aant ty languages . 
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b .3  EIJNOW~ T as a ~- l a y s i a ~’a l netw o rk  is being created by a Consortium a’f All nIne P11’ s
f r - ,. t t -..- CEC member countries, The current target date los- op rat i on is autumn
l~~ 9. Tb. presently fores een netwo rk will be a two- l evel system with four net-

WO S I. swit ching nodes located at r ra nk f ur t , L ondon , Paris and Rome and f ive remote
ca -na ’t tnt ra to is  at Abater-dam, b ra ,iss.is , Copenhagen. Dublin and Luxembourg.
Ini tia lly,  only t c i et ype compatible terminals wi ll  be supported , The first host
computers scheduled to be connected to EUROfIEI’ inc lude those of IRS ; DIi-C)I
hbeutaches Inst itut für a.dmstntsche Dok umentat Ion und Information) in
I’a~~A IE.. t a I nf o r * . at i r : a n t i- r a t r um Loergi.- , Physik , Mathemat ik) ira Karhsruh e ; the
BrIt ish Lilt rary Se rv ice BI.AISE j and a second UK venture named INYOLINE .

t- .4 a !  t h e  nine member sta tes .‘t the CEC and the eleven cat ESA . eight are c~~~~ n to
I h, It is ps’rha(.s t - a r d 1~ surprisin g that , in v iew ~rf th. com prehens ive
i.ut cI-r aln STI capa bi lity a l re ad y develeped by IRS , and the tar—rea chin g p lans of
L ,ar~E’r , ESA and the CE4. should I--u. rn.’c-uraq.d by the member s t a t e s  to di sc uss
i l - u t Unit Ia~$ for a - ~ ’ - $ c r a t  icati. Th. resul t  was air: CSa t .inte -f let t i - r*  between

t in’ i t Z v -  t m g  - k ’ : a r r- a I  - t  ESA .snd tb . h u t , e - t o r  — le t “r a t - I the Pit i-ct -~~,aIu. Gener a l
I ii St~ a.- !! u f  t o  a t r a - l  T r - h i v t a  a l  itaf rr-,m t ~ r, -a nd ! r f - i r- ~ at i - - n  Manaq, ’r, ’-nt v.1 t I .-  CU. ,

6. ’ Eaa:u.~-c’ needs a re l t - a l - he  t r ans-European tyPeirr t ype Si’! network as s oon as possibl e .
T !.e~~~~t -i triitV , t h i s . fa - i i t w m n q  th. tao -hang. of l e t t e r s  E.SA hat s collaborated w i th
t ’ar E1’ II ti., maximum extent  po s sibl e . This  has Included the detachment -I two
i~~S i’ m!! to ‘hr Ct .C s DG X I I I  in ~ddi t it tn t _a a very  cc -.nstderable ~~~unt of staff
‘a im. wI t ch has been -a l l ocated ,  A n- -cal led ~‘Mixed Team’, compris ing three CEC
s t. af t and un - r e fiom 11’?. , all at high leve l , is charged wi th  the practical tam—
pleøents t i .t n  v - f  the c~~.p.ratic’n --a -~reed . In addit ion , IRS staff are inevitably
h ay ’  lvud In *4ft~ a- a~~~~it t e e  arid wtsr~~ir~-; q r-  ui a c t i v i t i e s  assoc iated w i th  Eu~owrt .

~~~ A h t i-.~ aa-;t E~~Ha :SE’T s u f f e r e d  t ’ - ..- ine s- i ta b i r  delays c - f any large—scale mult inat ional
i rolect . !-y th. end of ISIS t h e t e  wa -re uramistakeable s i—i rs that it would be avail-
-mi -ic ;n the comparatively ne,an- future. A contract was placed with a large market-
hr- - j  ~s-;cncy I n- t ’ .- p ie-  1,-aunct-. j- i - . .asc~ a I- it - n et w , - r ~~ technical unit was created to
(t.’r dirrat., hos t Ct- m ed I- -n.; and a uset re h a t i .  i— i. unit was set up: a launch teas
was i-ring ci’ a i t - l ia hed  t o  ‘he ll-  the smt .,at h running i f  EUR( 5~E1’ Operat i’-rai ’.
i ’.’t*iET - i i i - - acquired a new tram. - DIANE Tb.- new acronym stand, for ‘Di rect
!nform-atit -ru At’ce’ai la,CIW,’li f , .t  Europe ’.

S. ’ Ry March ‘ S ’ S  ti..- CEC ar-r-a unc.d that the REX- IS testing facility which had be.ra
p..ne 1 to  ho.” inf”r-~a t i . - ~ servi ce s was being used successfu l ly ;  thIs f aci li t y

- - - , - a!..l in Rennes . s - ra t -c . )  i i i15a j la tt c - t  i— c ’  X- ’ s tandan-d inter-fact ’  to be used for
b~~s t- ’ - - -o ct  w - -n -~ l i :ais ru t!~~r.a~iE’T , At t he  same ‘ in.. it was ann ounced that switch—
t r- ;  eqsat)~~~nt had been del ivered to a ll  sites with the exception of ~~~~~Sc- ; ‘ t a t  ions w i • h  Sw i’ ,er land  and Spain for Et!R~*~Ei’ access were proceeding well

-a t l t a l’—q -~~ had been opened w it h  Sweden .

~
- -~° ~~~~~‘

‘ -
~~~~

t-’ p ts ’~-~a! at itSi s fo r c - ~rr,ea- t i o t r  w i t h  Et?P(*E’T by ni d- lS ’I ’S were ex tensive .
C).livr ’ry of the •b la ta’k bos ’ device t o  be used f m — n -  the conn.ctton , a ‘FERPAC N- 12A
- a t - i ’  ~ ,ad. ii’, the Frcns~b company Sit Intel . was scheduled fu r end—June , t coincide
wi ll - the In s t al l at io n  by SIP (the Italian telephone c~~~ any) of the line to con-
niact IRS w i t h  t he  Reese a-ide of EUR~~tEi’. About lw - months v - f  testing we re  fore-
seen , f a i l i ng  ii’. the seasonall y quieter months of July and August , leadIng to an
op-or at I na 1 Et,’w~irr’ connect i on by Sep t .øb.r . Ma~ or change. i-tad been under
devel’-’~es.nt for he ap pli rat t i-ni aoft wa r -e for son. ct’n%Id.fabl, time , includ i ng
I t-ac pi ‘a li-an - f a t o t a l l y new ci’meaand language , CCS - the Et~ROW!T Cc~~~cnn C and
Set specI fied by the CW for al l Ft’P(~~E’T hosts. Tis. target for $ ‘te~~.r lQ7~wa, roles., of version 1 -‘f IRS ’ implementation of CCS. w i t h  the user being
of fe red  ‘i- c’ c - ” - - i c  of IRS ’ traditi on al cc~~~and languag. or the new (‘CS Dy means
of -i ,w j t c ’. ,

t
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The sot. of NASA for Aerospace infornetiora

.org. P. Chandler , Jr.
0.1sf , Sc i en t ific and Technica l infor .etior branch

N .tlOn.i Ae ronautic s and Spec. A deinistr a t ion

iNT*OOUCTiON

iri l%2 t.-a. United Stat.t announced its coemitnent to pu t a sen ocr II.. ~~ocr by the end of the decade .
in tPa .s,iting end stimaia t ing .nviro~a.nt .r.atsd by the launching of this cosmi tnent NASA began it,
act iv it iet for providi ng ,cl .ntiflc and tec h nical inforeetioc’ to P. i c l ,,t i s i s  arid eng ineer, wo rking to
tots. the probl.as ~ f .. cwa.d space f l ights . Thi s year me observe tIa. t.c’t~ anniversary of uwn ’s f l ight to
the ~~~n and safe ret ,a rc a to t.rth. -by c a -v seas ’s a r.eerkable feat of app l i e d  •nginaerirg and of him.”
tec hni ca l gen i sas .

but C roe the b,&i.fi i isg NASA recogr i tad that Its goat of putting a me” on the ,~~on was but on. par t  of

an s.rosp.ca progran of rai..rcP and dev.to~~~nt thu would provid, a broad v a r i e t y  of benefits to cii
rank lad . Stated sl,art , crg NASA ’ , poals I’a thi need to dlssenlnata as w ide ly as practicable ti-a.
,cl .ntific and te chn ic -a l hro.’ledge deve l oped as p-art cal the ratio n ’ s aerospace aci t si t I.,. Today the NASA
STI pro,ra. has become a valu able .a.tioraat sad interna ti ona l resourc , w it h  ~~~~ t i-ran l.~ million docacurenti
recorded I~ itt data base and g?n..lrrg at a rate of 0,000 doc-u’mnts per year The coil.cticn of doC..ewnts
continues to grou i n  s ubject scope as ..‘,tt as iv’  si ze i~ order to seat the needs of new NASA progrars,
aerospace progr~~~~ of other ‘sa t i ons arid a groui cag dlv,r-ilty of user,, I r  responding to the needs of this
gruuilag universe of t a r s , NMA P.e, dev,lop,d a highly sopl.isticat.d arid effective autosated syste’ of
providi ng d i re i t ac cess to  It ,  data base , i’ is a dynamic snd f Iei i i i. syste ’ that constant ly aoa’iitor.

rpeuir.se.ats for info veetion by goverseent, i,’dustri.i and •co’ Oi’ic grc ups throughout the wor ld ,  The
needs are t r an t l e t .d  into new % e ’ v l c * %  and prod uc ts seny o f a , 1 Cr. ned, po, 1b1. only through ti-a.
a f fect ive ,,t ii ia .tic ’n ~f c~~ t.cb~~iqu 5 ard new t,clrcuoioç ias .

Desp t, ‘a’, reduced l eve l of th. (,~rrf~fi~ U .S -apace program . bev ause cat budge t list t .t io- , . neviy
• .c lt ing  pro-gr~~~ a- . re-aderway a U’. Spate ~~~~t’t., p l .raetao. probes, s a t , i i l t ,  surveys , ant’ others .
in  a d dI t io n, ma”, nor. “at i ons throughout U’. world — have ongeln~ pro5rwa-i ef ,.searc’- arid development

a r.ta ted to aerospace .ctIvi ti.s ti -at crea te a cont inu inS ~ low e~ .a i. iri fcrms tien . Certa i n — an iii~ ort ant
c.,.’.nt need r e el ected I~ the incoming firs, cal doc-usenti ac’d requests for infors~ tion Ii the dssi ge’ and
const ruc t ion  o~ a i ’ r r a ’? to u t i t i Z e  fuel sup p l ie s  no,. •V ’ ect ive iy ,  Thus, .” increas i ng audience of ulsrs
c- o,’ti”a.e’a to req u ir e iaf ~ ra,.t!c..- on spec. rip lated dev.ioc.se.ats as w a l l  as on the ut i l i iat i~~ of spat.-
developed tec?’nO i Og’y, Today , the sys tem serve s mere t”sr l i .000 sc ie n t i s t s  •,a~’ engineers ~ i thin NASA ,

‘a c~~ 100 NASA con t “at to’s, s ubcoflt ret tors • a u ’ grant.. organ I ,a t i  005 • end r~ re ~fa ~ 600 a I ement s in U.S.

~o.’err~~n t  age’ac l,t . S~~~ 60 countries and over 7S0 goverrmeatal orgen u ,atioes , a,niver,iti,i , and
re searc h inst it utet  are ac t i ve  particip ants in the NA SA rit,rnjfiona i (a~harige program. Through the
I u’ope a” Spec. Aqe’vac’,r . ,aucb o5 ti-re NASA data b~~e 

;~ nede ava i l ab I, ac ross Welter-ri turope - I ncr.., iisgly.
the poblic and co me- ’ a ’ a in te r es t s  riot d I v e C t l y engaged in aerospac, activit y are macking use of the
S vs t an

0” a typ ic a l day ta ’. NASA Sc - i . r t l ic end ~.ch ” i ca l  lsafo,~~~t ion n- a aj l ie y  rece ive s requests for iafor-
.-at lon (roe a wide spec?’un of se ’s - ‘~‘. pr~~~idept o~ a ‘a.nuf .cturing c-~~~~~ay ask t  for Inforsetion
re lev ant to a nete~~als prob lem . A nine-ywar old ch i l d  w r i t e ,  to .,k for information on Pow to b~ I l d  a
rocket -  irs addition. .act day “und’eds of S C i .nti , ts . engi neers , adel nistr.tor-s. .g isis tors . end other,
ac ce ss onl ine the NASA S c i e c ’ t i f i c  arid T,thnical infer. tion data ha,., The’y seek Informetior’ that wi l l
he lp soIv, prob i.., riot only  I n  th. fi,Id, of .a’a-asp.c. ac t i v i t y ,  but al so in such ritic.I a reas as the
i ’.tre.s. of the world’s V ood s upply, control of f loo ds , location of new sources of .in,rsls and energy ,
a”d ~~‘ providing accu ra t , warning o~ impending raatu , ’ai d is aat er t .

Scc~ e and Cove r.~ge e~ he NASA Syg tge

To athieve comoletcraess of coverage and qual ity of content, NASA has an .ggr.ss iv. po lic y of seeb ing
‘a ow rces o~ docuemen t’a • NASA u t i ll  tes in as tab U shed wor I del de re two ‘N of c-cope rat Iv, pjh u t  end pr i vate
sources. (rem ,daic-i’a i t co i t ec ts  ech year about %,000 ‘ 100 ,000 doCrm nts.  The,. incoming roports a,
we l l  as jou r na l arthzl,s , reviews act’ booN; (ron pos,r~~~rt , indus t ry , research i~~ t i t~ t io~~ and un i v.r i-
t i es  contain Ii-’. find ings of physica l sc i en t is ts , tocial sc ient is ts , ,edlc.l scientists . engineers and
other , adac, cont fibute to and are concerned w i t ” progress in  aerospace development . Along with these
r~pprt ’a a d  pu b fltb ed .rticl .s, the system re-gul erl y r.c.iv,s 6oc a~~ nt, • u ’  ic’form,tion on NASA -owned

~v$rtir.r~s covered b~ u.S. pat en ts end app li cati on s for pat en ts,  co n trac t s let by NASA , NASA research snd
technology prop r ~~~ ,..nd. rway or p1 craned, and re lated reses Pc-b I n progress - Such nform,t iøn iq also
gath ered •~r.- ohP#r  U .S .  Government agencies and other meje r s o u rces of aerospace informetle. throughout
the world.

Th. sub ject ratter r.l the,. doc,~~ nts ranges w ide ly ard inc tudsi such cress as ae ronautics , aitr-o-
ri5 ay~~it 3 ,  cb..istry and meterlal s, engineering, geesci ence ’ , life ‘aciencas . ,,.atp,metical and computer
scierice ’a, physics, so-cia t sciences , and space science ;,

The NA SA iii cyst~~ is san-aged by the Scientific arid Technical infermet ioer branch (5T h ) at NASA
‘se.dqua’ter-S in Washington, D C -  The .c g sm l oper.tion, are prlseri ly pei’formed in two coatrsctor-
ope rated 1.c ili ties . The NASA Sti Pet l I t ~y , located near 1.! timera. Nary land. employs about 710 people
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.4%O process ‘efo’t l i terature. op.rat . the c~~ put e cs.p ’ . .  •nd ~‘cside support for software .,alnt.nanca
arid deselopeenti, A ,cond cont ’ ac tor . ti. TerP’nI ~~a’ Inform a l ion Seraph.; of the A~~rican i r s t i t u t e  of
A.r oq.a~. t , L s  and Astro na ut ic , , r’pi u’ys a ci.le -atel , 10 peop le in New York C i t , and processes the open
l i t e r a t u re  .‘ Journals , magazine,. books. etc.

Tb, scope •n~ ve rs a i i l i t v  of the NASA STi program are apparent from the fo llowing Serv i ce isi ’l~~~at s :

I. P r . b h i c a t I on of four announcamant ;ournais , two on a biweekl y basis , or.. on a
quarter 1 s ba sis , arid c-ne or a nonthiy be s t ; .

P~~~l i ca ( IOn  of a biweek ly (.rr e r t ~~ar aness , .rv i ~ a c Ov e r i v ’v  •ime;t ?O0 separate
.“‘ c ’r-a t ion ca t . ~c r e s .

I. P~~~l i c a t i o n o V a p l a  c o r ’ t i— u . n - g ~~~lbt c-g r ap*aIes covering spac if i c  fiel ds ;rch a,
(“ .‘~~

-, , ( s r i’  Sr%o.,, v - ’% ,’ ar d ’A a ’o a u t i c a ’ (ng ine.rI’- ç, .’

k . ls t , ib r .t ioe of at...,, tla ,,e a’ - i i i i uv -  • i c r o ’Icf - e p~ r~~ ear .

5 .  - ; t r l b w t i o r  o ape ru .I— -av .i, 5~~— iilior’ hardc opy doc ,,#-.v’ts p.r ,.ar.

~ P r c - , , f t n  r - f  i nt er ~~,tive ‘ !atC bar S a - u ’  r e t ’ ~~,.a
1 ca~e a b I l i t ,  t’ NASA f i e l d

~.‘‘ .r ; , NASA Ir’~~.,s ~~~ a ’ A4i. i ca t  I - ~ ‘- C e n t e r ;  I iz~~, ; 
• a- u ’ others “a. i ng NASA/ N ICOtI

I t’v ia CCI.. ,‘ ,i t.r* ira~.

7. Pro ’,i, ,c,, c~’ u’.-.--,, ’,”tt a’s’ “ , ( ‘ i P’e ‘or s a l e t o t ’ e general pu t l ic ,

~~. Pr~parat .cr c- f I n-dear’, to NA SA C.rs ~ rrssIc ,ra I  ~~a r I - - ,1. , sp ec)’e; , t’e,s releases ,
a- u ’ ‘ ‘ageme—l -‘s L u r -er!.

~~ . P r t v s o - ’ of -m~~a- e t s , t ape; ,.r’d “ c c J’1 cP’. ISA ‘c,r , . r v i c -e  t The (uropeala
ae ros pac e c onv - a.ni T ,  -

iC t’ro,i;100 to ac cept t.;Te” “Pu ’ r~~ L~ A t ’- -- s- . ~çh .‘s,P’ine readabi . .gn,?ic- ? D j ~q 5 .

i i  O;,rat ior i  c ’ “r NASA 11b’.’- . netwo ’ k  (NAL,Nt 1). .~ric’  p r u v~~~ s onlir.. se arc h
a -u ’ ‘.‘r •a  arc .’ ,; a ’~ ~~~~~ “r i d  t~-, SIASA

On line_Access via P1(05

The last res of U”. NASA .,;tem wh i- ’- are .~nt P’ gPa ’ 5 regarde d by users ar, the NASA data ha;. ird
v ’ . PICOIs s ’ , t T e -  for o’ ’ir ’.e i ” t e r a c t -,, a tt es t . ‘erpiriai; t inS NASA i ns ta l l a t i ons  and NASA indu st r al
App i , a t i O r . Center ;  (h?t’ ,ghOu the n~ ’eu’ ~tate% to it- , r a c i t i t , ’ , c e n t r a l  s rwlputer . A t c ~;; it also
a v a il a b la to ot” .r gov- r~~~”r age nc ies  a’- C to NASA co r -T ’ ac t c - r s  v i a  d i a l - up capatlilty. i~ addi t ion ic-
‘ “ci online searches usa a tern n-al . dat a base sear che s are prov de-d to reg is tered users on reques t to
lb. r~ c-~~l ;~~’, ii’ ba it inor .. NASA f i e l d  Center ; ,  a” d Tb. NASA lndus t ’iai App l i ca t io n  Center ; , hare than
11 ,600 searches a e  b ei”~ n-ad, ach year (3.600 at S’l C at i li t , . 1,000 outside the f a c i U t y) and th,
u-S ag, conil— .. , to grow . C,rr.ni l ,, NASA Ce.-!.’; aru ’ industrial Applications Cente r; have started using
new nte lii g.nt term i nal. as the flrs t step toward a d ist rib u t e d processing network that w i l l  p rovide
v*r~s added softwa re option s a~ t he loca l  ieve~ a; w e l l  a, reliev e the central coaputer of many routine
taSk s . A~t j unCt ;  to P’ i ’ ,  ‘.,r~~r.ai s ,ste’ p.’’’- t ac cess ‘o T ” e data bases c~ tP. u -S .  Depart ne nt ct
Defense and the t~~S. beparteer ’ .-~ tr..rq’,.

As we gain mere and apr~ eaper en ce a ”  neking cor~ ute r sparc-be ; w i t h  NLCON . we become mere impressad —

wit h the power aid v e r s a t i l i t y  of th is i n t e r a c t iv e  Search and re t r ieva l  tool , Not only does i t  provide
eapended capabilitie s and mass. of use in .-‘,-ettng the iriforvsatior ne ds of scientists and engi neers, but
It is enabling others to us. Ti-’, sci.nt ;fic arid tethra cal literatu re as a sour-ca of economic and mactel-
trig data, fo r  ea~~~i.. the resu l ts ~f suc-b se.rches can produce info rsia t ion on the sara; of cosçanles
doing wo rk ~ a pa r t i cular f l e i d  and th us s ugges t Opportunities ‘or f~~~~i markets or for mergers or J oint
ventures - I n(ors,a’ I or- f r-on repo ts of researc h arid technology underway or p l acred is  bei ng used to
id enti f y newly develop ing f ie ld ’ ~~sich .1 ii I os ter tomerrow’, ma rkets arid ‘ew t.c1~nolog tcal advances .
h screas i nqi-y, the NASA 5Th bas. 5 used to prodvte in f ormation o~ va lue to worker-s In the f ie lds of
contam inat io n r,ont ro i, medicine. for.d, technology . end nar’y o t h e r s .

Sint, the c~~~ ut er provides on ly bibliographic citations and abstracts , i t  is essential that users be
provided acces s to full doc unents as rapidly as pos sible.  Neg.lar delivery of documents, ei ther in f ul l
size pri nted form or in cit raft ch~ is mad, by NA SA t hroug h i t ,  ST I P at Ui ty to mere this. i ,~00 organ i a.-
tions in the US. and to mere thin 750 abroad . Neguiar delive ry of doc.merts and s pecial publications is
suppl~~~rited by sale through ti-se u.S. G.ov,r.a.nt Print ing O f f i ce  (GPO) and the U S .  Natio na l technica l
information Serv i ce (NTiS) to assure t ” e wide s t  pos sible public ava i lab i l i t y .  Curre nt ly ,  a system of
direct orderi ng of doc a’.ents via It--. conpu ter syste . is bei ng tasted .

A signi ficant part of the co mputer software development pro-gras is concentrated on eapa.sding the
usef ulness of the NECON system. (apanded usage creates demends for new capabilitie, and for greater ease
in ti-se use of the system , tact year , w i t h i n  the limits of our budget ‘-esourc.s , we do as nods as me can
to i ncor porat e new changes end to take advei tage of “me technology , is. tt~ past year , me have red.
si gn ifican t progress in im prove d •yI t~~ reliability and addition of several Important new features for
user-S.

Curren t ly  be i ng t est ed as a ‘~ew capab i l i t y  of the NASA PICON system is a selectiv e di;se.i n.tiss
feature sdsersby indivi du als may establish and ra tain ir a the c~~~uter a profile of their specialized
intere s ts , This profit, is then used to retriev , information covering a giv en time pen al, usually that
t ime ~~ I ci. inc l udes .11 doc sp.en t accessio ns during the previous men th end csflta i mad in the vet’ $ owe

L _ _  
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annowsc~~~nt Journals. Users may çdat. or change diii r prof i las vi. a direc t access termi issi oni lisa.
~si le intended to supp lement es i s t i ng  alert ing s ervi cs ,, it Is not unli kel y that this type of computer
c apability may rep l ace s~~~ printed products.

*asnounc~~~ nt Spry ices

Th, basis of NASA information servIces is a ser ies of annoia nc~~~nt  Journals genaratad f rom the
c~~~uter based information f i les is. th, for, of c~~~ rehansiv. or speciali zed bibliogra ph ies and abstr acts
varyi ng iii f requency of issue f r-u. semimea ti- ly to qua rterly. These anflOuiic~~~nt  journals include :
Scl en;ific and Te~~nlcai A,rocaacg Ameoris (STAN) ubich provides bibliographic citations arid abstracts on
some 1,000 accassrons on report ~i tarature ~~TTss~.~ Limi~,d S5iga~ific ,nd TgcInic.i Aaregpaçg Nemorts

sdiIch prov ides abstracts and Iisdaa.s of security-classified and lim ited distribut ion docv.ents~
iniernq lonal Aarepp.c. ~~~trec ts (IM) du ds provides coverage of the published il terat u re of approai-
ma tely 1 ,~00 acc.aeions per issue . “T’s.rsIce ~f partlcuiar value to individuals is Se lected Current Afro-
sgacg Noi$c~~ (NASAfSçM). Th i s biw .elily s e r v i c ,  divid es the content of 

~~~ 
ani iM into s~~~ 200 ssàjict

profiles, thus provid ing hIghly spec ializ ed notifica tion on new information ,ntereTT’nti, ti, sys tem . STAN ,
IAN, SCAN, %j~~~. and other NASA a.snouncament publications such as Compy5er Proarp. Abgtrac~~ 

(
~~

) serve
to keep users ~~~re of sew additions to the doc u~~~nt and inf or mation collection and to fac i l i tate retrieval
of required materia l , in al l , abosst 60,000 Journal articles and books and approisimately 76.000 technical
reports an. announced each year.

To provide for pr~~~ t and effective dissemination of tP.ese pu blIcations , NASA maintains a co mputer-
based mai li ng list  fo, the g~:.e’atlon of mailing lahei, and cu.trol of dist ribution , The considerable
in-depth c~~~uteriaed data on users , products and servicas allows us to sa~~~nt, man ipulate and c ross -
match records so as to put any user -. or gro..s of users ‘- into categories ~~i d’s w i l l  permi t us to
.a lne st at ist Icall y the ubo—ub. re-~~set and how mety of our audience and its d.~~~ds. T h i s  computerized
system assists In es t ab lishi ng resource rsquir~~~ nts arid allows eval uative analyses to be perfor med in
setti ng future cou rs es of action .

a Ass important element of the NASA aission Ms become t i-a transfer of nerospace technology fo r problem-
solving and application in the p r ivate sec tor. Thi s inc ludes dissemination of information and online
access to the NASA Data S.sa and also technical assistance in lIsa evaluat ion of the co~~~ rcIa i potential
of a given product, The NASA STi facility also maintains a c~~~uterig ed maili n g list of some 20,000
organi zations and individuals not directly connected with It’s. U .S . space progras ubO are mailed informa-
tion about c-~~~~ r c i ally useful spi n-off dov,lopments f rom NASA research efforts, NASA stimu late s int.r,st
its such oppor t us It les ti-s rough an act I ye p rogrem of announc lisp I nnova t ions deemed to be of vii.. , to manu-
facture rs for tie development of .~~ products. The princ ipa l s uch vehicle i5 a quarter ly publIcatio n
called NASA Yect~ Sn i ,~j. in further s. por t of th i, ef fort , NASA has set us a tedsno logy utilization
re tme rt currently c~~~ risa d of sever reg iona l ind us trial Appli c atio n s Centers duic? perform a type of
“push or st Imu lat ion” dissemination. The ACe interpret Ci., essenc, of sp ecific •s’ai labia information
•or practical and useful app lication; and sugges t Its use fulness through technica l consultation wi th
potential dave lop, s’s. Nor, reCen t ly • NASA SIs, as tab i i  shed tue stat. technology center ; to lest the
transfer of technology at the stat , level in the U.S. A major source of info rma tior for the iACs and the
st at, Centers Is the NASA SI? •ys t .

Internat ional oc~~~.st (achav~~

in the early 1,60,. p rior to the NASA/ISA arravsg~~~nt, NA SA i n i t i a t e d  and impleeprated an InternatiOna l
docs nt .acteange progrem as ~ sa of i ts f i r s t  meve; to develop cooperative p,r,gr~~~ witiS twrop.an arid
uenlduide orgasitations . The major objective of t i-i, pro-g ras was to pr~~~ te Intar-isat iona l cooperation
through an orderly information transfer process , 6,overrments. academia and selected research establiSlU ’
res ts wi th in tIe respective countries were mad. eethenga part ners . NASA provided selected serv i c.s, but
primer Ily th, semi omntt~ ly abs trac t ,$ou rise I STAA and I ts semi annum I c —‘ i at I we i isdeaus in sadsange for
recant technical dec~~~ s.ts , Journal a r t i c l es and sari ais. Ass mentioned earlier , come 60 countries and
over 750 governmental organizat ions, un ire rsit ias ~~d research insti tutes are active participants in the
NASA i. te net ion. I eadseage p rep rem - Sec. I pts P ron th 5 p rop. arid the ISA a r reng.me n t accoun t for about
155 of tie act. ,. l oss, in and about SI “ lM.

Sec.ntly a ‘me. oncept was i naugerated in (urape to enhanc, the acquisitio n of docimerats for the NASA
data base in ead..enpe for etc-ass to ti. NASA STAN and NA files via ISA RICON . i t  I; our “Tri part ite ’
agreement pro-gras. I t stems I ron an apre~~~s C ameng NBL ISA aid a thi rd party  • e q ., an organ I sat Ion
I. a particip atin g ISA ma~~er state . This program has enabled (Su N-lAs S to offer throughout the ISA
c~~~~sity , via the ISA AICON netuerk, direct online •cr..’s to NASA !.!~~ 

and iU f i l e s,  A major provision
of the agreement Is ti. requir~~~ni to provide one relevan t doc~~~ nt input t ”TSA (and thus NASA ) for
each hour a-af acca,e to NASA f i le,. At the ~~~~nt there are about 300 Tripartit, agreements throughout
Wester n tuarope . Nasults of the program and status of the Tr i partit e s ar , reviewed semiannually .

ISA a~d NASA UCON

The mechanized, interactive online retri eval sys ’as at tie Iuroppsn Spaci Agency Is a result of a
mu twa ii y be’. f ida I eacianpe ag r~~~~ n t be tweet NASA and ISA (then ISNO) in 1,67 - At that time • NASA agreed
to ~~~a evai table to ISA its ~~ ‘stb ly input of STAN and j~~ references in macis ine - r.adable form in eadsanga,
Today this input by magnetic tsp. to ISA ‘~~~~ t T T ,  about 1,000,000 accession ,.

In eec-P ang., ISA through its (Su N-i N S (inform.tloa Ne tnisvsl Se rvice ) at Prascat l , ita l y , supports
NASA by providing the major doc~~~rit acquisi tion effor t l~ Western turop. for STAN; providi ng a port tori of
the docs~~nt acquisition effort for ,!.~~

; p rocessIng (catalog i ng , abs t rac tin g and i ndeis i ng) on tape, in
eedsine- re.d.b le form for direc t Input Into the NASA s~~tem, abest 2,200 STAN accessions and placi ng these
acces s ioned Ite ms on microfiche ; fo rwardi ng to the MM $71 f a c i l i t y  up to 1,500 other I tems for input
Into the NASA data f i le  under one of t i-se NASA unpub II shed accession series; producing about 100 t isgI I 515
iangui.ge translations of salect .d technical fronds and Germen languag, reports for input to t i-s. NASA STAN

O file ; acquiring and providing to NASA s.i•ct , difficult to acqui re, Aussian language aerospace reports
through a spec ial docs~~nt  eactuacuge between ISA and the ins titut, of Space bov,arctu , Acad.ay of Sciences,
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~~scow .  The lussias eaterlal is prov i ded in eachas ge for ISA sponsored n.te riai . Microfiche masters
ar, fo rwarded to NASA . along wi th tts. doci~~ nts and their ralat.d processing forms. as wel l  as as a
maci-sIne-readable tape . NASA accession n~~~ers are automat ical ly assigned to the decuments aftar they are
processed for entry into the NASA data base. Peri odical or open l i te rature I tems are sub m itted for rev ime
tc ti-se Technical in fo rm ation Se rvi ce of the ~~~‘lcan in stit u te of Ae rona utics and Astronautics and those
selected for continunus s recei pt are acqu i red for inclu sion in Its, samlnon t l l y abstract Journal l~~~ rna1ion aI
Ae rosp ac p Abstrac ts .

The online retrieva l systems of NASA arid ISA have a co~~~n ances t ry In tha t bot h were initially
developed by Lockheed lr - the late ~0’s and ear l y 70’.. lots’s AICON systems have since bean consi derably
enhanced, and an ef fect iv e sachange of Information on flaw ACCON deve lopments is mainta ined between NA SA
and ISA . The ISA main co mputer f a c i l i t y  is located at Fra sca ti , Italy and serves the ISA RICON Netwo rk
acros s Western (urope .

in 1575, ISA took on Increa sed respo ns i b i l i t y  Icr the tur opean area by co ll a c tiis g and processing th.
rep o rts involving several hundred organizat ions . In 1577, NASA in cooperation wi tS ISA produced the
camera-reae~ copy of ISA SP-l00~ , i~~IX Of (100 PUSL ICAT IONS. Containi ng about 1 400 citations and
ab s t rac t s wi t h  si c computer-produced 1ndsis.s. the docs.u,nt covers significan t reports generated by and
developed for ILDO . t i-se European Launcher Deve lop~~ n t  Organization .

NA SA and A~A*0

NASA engin.ers , scientists and technical inf orma tion specialists have parti cipated in th, preparatio n —
of AGA*D technical reports, hooks, manuals and Journa l articl es since NASA bec~~~ an active participan t in
A4A*0. NASA SliP began none direct p articipation in the A&AA0 pub lication s program in l57A when the
camera-ready copy of the AG.MD iisO(1 Of PUILiCAT i O.sS , 157 1-1573, was prepared at the NASA Scientific and
Technica l information f a c i l i t y .  This publi cation included an abstrac t section and f i v e  comput.r gereratad
Inde *as -. a l l  fr~, the NASA data base. Subseq uentl y ,  another m dcc for the period i57A”15% was prepared.
in addit ion, manuscript copies of the bibliog raphic section s for several AC~AAD Lacture Series to pic , , e .g . ,
Strap~~~n inerti al Systums, Energy Conservation in Air c r a f t  Propulsion, and h.ti-sodology for Control of
Li’q Cy cl e Costs of Av ioni c Syst ~~~ have been prepared by tI. NASA 571 facilit y . At the ~~~~ nt the MAmp
Mult ilingua l Aeronaut ica’ blctloftar’y i In production, and p lans are beinç .~~~ iated for the production - - O

of a third triennial I ndia of A~A10 publi cations for the t..rlod l~ 77 l575. The dictiona ry Is a large and
c~~~ laa publ icat ion iisuelvinq nine languages , inc l udi ng a reed for many special character -s and accents
tuc h as c y r i i l i c  and ~re.k. Scheduled for actva i pu b l i c a t i on ,n earl y 1910 , the d Ict ionary w i l l  be a
produc t of u t i l i z i n g , at ti-se NASA 571 f a c . I i t ~~, Is, l a tes t  developse”ts in computer a~sI~ t.d c~~~ os lt i or
and photocompositIon technology -

Ti-se growi ng effectivenese a d  is, of t i-si NASA inforrsa t ion 5y5t~* reflects the scope end the groutis of
as roe pace programs by ti-se net ion, of the wo r I d - The scope cove n not only nan ‘s achieveme ti in spaCe
but the wide array of benefits accruing to mar as a r -e suit of t i-s. research arid development supporting
t hosa achievements. i r~ r.aeIngly , t15roug~’ the work of nrqan h iati os ” s suci ’ as t i-se turopean Space Agency,
t~ose benef i t s  a.. being made ava l able ~~re ~ tdel y throughou t the ,ortd,

We ha re at temp tad Cc, use as ~~~~ Is new t e ctsno logy • now— i-iou and e cpa r I eric. as pose lb I a Irs the bus lId l i’sg
and operation of the NASA S c i e n t i f i c  and Iechnic~~i information Progress. V. p lan a contin ued prog r as. of
keep ing the s ys t em a highly e f fect Iv ,  source o1 Information for all concerned with aerospace develcpmsnt
and progress. in ti-a near future we see the deulsends for access to the information contained in the
NASA STi system ‘ore arid nor, related to the rapi d social , .coi’~~~ic and poli tical changes taking place
throughout the wo r Id. I t has neve r been to re im por tant that our is  forma t ion sys t .me must be gui ded by a
phi losopisy of reediness to change rapidly and effectivel y in anticipat ion of new needs and new demands .
bot onl y for USA, bust for a l l  information systee5 , t~~- goals must be an iucr,as lng understanding of the
,ver nor. coup !., need, of our users , the provis ion of fuller access to all kinds of infor mation , end th,
f u l f illr s.rit of needs for specialized usa? requirements.
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LIMIAJiT

A. the title aaa.sta, an att.spt La made Us the pe asant paper to .u~~~rt.sa the csrr.. t s itmetton with
regard tn •tandsrd iiat t oss mad ‘h.rnmataat iris” of data ele.eeta Ia btbltapr’.pktc descriptions. Thia La
done w ith due regard t is the inc reoa tag tread Inward. c anputar teat ton of N Ib1 Lopraphic i. fermat ton
exc hanges. because nf the grisuth Us CosspsIter~.t4.4 procesatag of biblt~~ ’apbtc record., the pighima of
eltrine Lap the spprnpr tat. heading, for record. he. bsc mae I... . Ccnaeqsaatly. the magNasia l.a thia paper
Ia ma atandardjla t ton of data e~amenta rather than ma that of cataloguing end... Neverthaleas all
..pec t. of tha standardisat ton sit bibliographic description are considered, i.e. h..d tnge, bibliographic
d.ec ripi ton proper • add i t tonal in fssrmat ion. ~~ 13’ intersat Lanai mad nat I anal rules mad etandsrda .f inter-
national .tg,iftcmace are dealt w ith.

the ataodard. -.r gu idelIne. which deal with all area. nt the bibliographic record may be mentioned
the “Aagtn Amer lean C.tAlngutng Pulse” ( LACE, the ‘ Repels tsar die Alphabet taeha Eat.slepLater thg” (MAX )
mad suitor,. cataloguing rules drawn sip by the USSJI Cataloguing C~~~ ttt.e for use threu~~ out the Sov iet
Us ton. Theme may be crina id.red an mare 1 tbrary-nr tented rules, Cataloguing rule. which have bees
conceived mare specif ically fist shat~r.cttng mad index ing IALI. and isther a.cssdary taformatton servicaa,
idsich may sir may Iwut tnvni Te any l tbrsi7 ssper.tinae, ar. the ass~-cal led “C~~ ATI Pu.la.’~ or “C06Afl Standard
for L~.sc r ipt iv. a t.a loge tap s.f inverness t .. teat I tic  and lucIus teal leprsr ta”, th. “American Nut tonal

~tajsdurd (six bibliographic reference.” (aId I .~. ‘~~ . ‘9- -~ 
‘ - 

• the ~~~D~~T Mefermac . Ita~ti*i for P.chia.—
Readable blbiIs’sgraphlc .arrtptlrina” (~~~) ,  “~~0 i,’1 - .~~~i ” ,: t eusestatlma - bibl iographic..l Retereacea -
L~.ent m l  and supplementary elements”. Recause sit their general apjw” sach, two taterrelated manual.
deve loped In the Fed.tal Republic rf (lermen,y for the cataloguing sit blblingr.pisic r.cnrda prece.sed by
secondary informat ion service., ahs’sul d a.ss’s be mant toned in tha pe’e.ent c on te x t : “Leitfad.s tsar die
fssrmete Er taasamg visa ~nhamme tam in Nor Li terat si rdss&ues es tat lisa” end ‘lt.g,etbuad-Aua t.e.sck form at tsar
ndi emtat tasasawecke” ( IIAICX 1. 411 thea. are peeersi rula. tntend.d for use by a variety of I ibr.riea

and information aeretcee. They ha.. nttss served aa snsar~e material for rslee 4.. Lg,ed for specific
tafnrmat ion eervicee , such sa the ‘Internet tonal Information System tn ’ tb. Apr lewl teral Ac l ances maN
lNchassZn~~” (A ~~ IS) sad the 

‘ Internet tonal $sSc leer Iafereat ion System” (ND). ISO 6~ ) ta mer.
apac if teal Zy ma. Lg,ed for bibl is~~’apb ic c h a t  I s~~~ in ar teat t tic peal teat tons • The LAX or lea ted sles pet
the empha i. an bibl iographic description. aa.uetap tha ha.dt~~~ wil. be created Igs tadi,idu*l systane on
ta. bust, sit conputer prncemetnp sit separately identifiable individual data elanssta in bibliographic
recnrda .

Th. major mui r-c e for c r-ea t tag heading, to bibl tnprsphie records are the ‘,
~ tatmsent ‘if Principle . adopted

at the Inter-national Conference on Cataloguing Principle., P~rts . Oc tober , l-~ .l’ . The incidence of
cssaputertsatissa ma the creation of h..d iage ha. already bees referred to . Other teeter. to be considered
are the proposals to eetabliab ‘eni.ermal bibitispraphic control” (U~~ ) ‘l.a th. creation of suthoiltative
bibliographic record.. including clintee ~~d form sit head ings, by attonal bibliographic agencies,
Aessup nthor things, UL .t~~ t lavnl.e the generst ton and use s.f m.cbtme-r.adabl. internat ional .ut~~ ’tt7
file, to control tue f irm sit he.dt~~~ . e.g. author itative form (s) itt the noneS sit parson. end erganthutions.
It remains C’s be seen line affectively cam be organiSed. estee ialL~ tram the psutut sit view of the ti.. -
l ime.. required by In format ton service. sither titan mat I anal 1 thrar tee, It in eal ikely that mat i~~~lbiblisigrarhi epearta. arc in a panitis* to contr.’ul all sc ientif ic end other litay-.t ig’e to the detail and
speed required by the differen t user es~~ saltisa . ma constr.iata set U~~ an orIgina lly conceived by
are tn.ch.d sa~wet Am lbs paper , eaI*l,p tram 1%. pes tat sit vies of .t dan’dtmattan ef Pats el ta.

A~ C’ atonParPa for biblisugrapisic description par seen “International St dard $ibli.41a$lC Discrtptl~~”ha. been developed fri” mont N tad sit blbl tapa’.pbtc material (monographs, ser ials, san-beak entertala,
car t~~~.phir mater ial. etc.) onder ~ SA auspicea. Ta addition ti, these ~~$L for specific materials. en
IS~~ ( ies.r .l) ha. alan ba.. for.ul.ated a. a “bar~setiaiag standard for all other ISbLw’. The latest ~~N)
which is correut ly being fsus ’malated Ia that tie’ analytical entries: ~ I() (AN). because of the necessity
Iii ~~~b isut a detailed mad c.~~~iates t def inition end treatment of bibl iographic levels for
ISa~(a.~~, the trestasni of btbl Li~~sph tc le,els ~~~ have to be ~~~~~~~~ in all other ISlth where it is
l i t t le  developed . The differe nt phtlasasiphie. ond.r LJiag gesau l cataloguing ral s end the aNIIu
reaper ’ ‘at, are ind i.st.d .

~~ u of tile ~~~. sube tome .~~~~les a? ex ist tag standards to camesy iafs’weat iset about bibi t~sgr.phia records
ab teN ha nnt .ilsMuteIy neeaaanr, fair the Is 145,11 float tan • b~ t which is nevertheless vary useful, are

tarsal u sual 1t~~~~~ d Ie~’ tel” “bog Ps.~~.a. .~ caa eni a ) .  Impor t end patent manNer tag ac~~~~s
an eel 1 as the pi’..p.sed interest t~~~l recor d lag er tag syaten are other e~~~~las. Int.r.at4’~~~ ly
used ‘ala. fe ’ ~~~jemt ladtcst is. maP riling. the carreul att~~~t Is stanls,rdiae dofisittam use
if ‘ ipat tat tma e.~ e. (status, btb l i~~~’aphic larel, ~~p. .f record etc.) also diao asd.

Lltha~~~ lbf ~~~, S~~ (or sten~~~4isat Ion . tf or ta  1. suit the diffe rent r,qstrmean ta of varteus ussr



groups is rscog,tsed. the conclusion r.acbad Is that ataadardie.ation it? tar. end pr.s.atatts. of bibli.-
graphIc data •le.enta (a. dist inct fron introdec tag • *iv.rau.l and c~~~rebsnsiwe cataloguing cedq is an
.e.en t ial prar.qut.tte to ucliteve international Casupat ibility of bibl iographic records, particularly in en
autonated anvtrt~~snt. Itsalty, the paint is mad. that the division between ‘librar ies” sad “.11 other
information serv ices” • which baa b.oevtll.d se ~~~.y stondardisutlon effort. in lb. past , is to a larg.
extent artificial , The need for close and cont inued ce-operat ion enoag the international (professional)
organiaattnsa involved, in ci.. ,.. caa.ultatton with their national meaNer instttutiona, Is stressed.
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STAT E-Of-TN t -AR T Of DATA EXCHAIIGE: PRO&(MS Of FORMATS AND STAt4DARDS

Or, J,S. Mackenzie ~~~nNetherlands School of Business
Nijinrode
3621 PG BREUKIL(N
The Netherlands

S~$NlARV ‘ The v a t  growth of bibllographus data services over recent years has produced many problams in
the f ie ld of c~~~ a t i b i ’ ity for data exchange. It is now b.ginusing to be sander-stoOd that there ex i sts a
major gap between the libra ry c~~~ anity on the one side , and the Abstra~ting and Index ing tsr-v ices on the
other side . t s’, also b.cc~i ng clear that any standardized format for bibliographic data exchange should
be fle xible enough to incorporate the d ivers needs of many different users, An effort is now being under’
t at en bu UNESCO to solve these prob lems . This paper describes the present situation . problems and future
develo imants in th i s  f i eld.

B: BL i ’ ~,gApu IC DATA tICHANGE IN PERSPECTIVE

:~ “ ‘s to r i ca l  t imes , the ufl ivers• of doci~~nts a v a il able to any individual was .ore or less confined to
In. l’ r ra ry  or l ib ra r ies  in the c i t y  where that individua l happened to live and wor-I . Nowadays, the universe
of doc~~en ts available to an Ind iw lds aa l  onsists of alnost a l l  ev is t ing docs, ents. T h is  i~ ~Ot because
ibra ri e s are nowadays so arqe as to contain al l  those dOcs nts, but because librar i ans ha ve invented

bibliograoh I~ data excha nge and have integrated it w i t h  many and advanc ed nodes of c omaanication.
Wr i t ten and printed bibliographies were the 5 i r s t  means of c~~~ inic .ttng to other people information about
icn,~~~ si ts in st were not 5~~~dtatelv at hand . Bibliog raphic data exchange has a lso becoee S means of l it-
creasing •f f ’ c i e~~y . Docs,~~ otation pools and distr ibuted ca ta log  s,stems save releaved librar ies and lnfor’

“~ t iOo servi ces of 1~a~ ’n~ ‘.o cc~~~i l~ the same hi~ iioqraphic inforitatioq, many t’me s at diffe re nt locations .

‘“e .
~.-qS pr iblea s Created ~~, 

lie a- i ~;~~_ tv of sc~ er~~ ’ic and s-~ ‘nt ogical puhli cati~ n have been
solv,d to a great exte nt  t r~~~,~’ “,‘ ~,—a’ “‘ c~~ puters £‘~i l~~ - r a r i a n~ we re .e”y ear , at doing SO. Th is
-“v ’ s  t hsa t nowadays l t i ,l~ a ;~~i c  in ’ornat r has CO be Cs an~ei in a ‘or-n in which it can be und rstoOd
and pr-oc.sse4 i’. c~~u,~~t ers ~. n • rm .  are ~~~~ -nl y we ll def’’*d I n ’ ’rmatIon st r uct u r es r ferred to by the
term biblcoq raphic for’i,i’s. I sha l l ~~~~~~~ ~. b lioqrarl’~c form ats ‘n ‘he nes ’ sect ions o~ th is paper

~ne .~evelo ~~~s it o ’ cc pute ’s ar~ r-e alpd , P,tW 1~~~i I~~r’n;  recen t years ‘as  resulted :r o r - l i n e  acce ss -
v ’ t l i ~~, :‘ ar’~r-si ,i s’ ‘n ’or1x ,at ,~-.’ s ,~~tems is wx ’ ll a~ - ‘  adva nced mode S c ers~- it i or :nd~~ dua ” c a r
“~‘w c~~~~an ic ate u~~ r (v’ i~~~..-tX.d •Ss ’i bas*s r’r 1~ p other site ‘ the ocean here , exchange of blb li o -

~~% ‘ C  d it i  i~ a t ’ i .ia l  ‘tv ’ er A~ l i ’ t le  cr no processing i’. req l r,d at the retriulog end , it c~~~ s
town to not P’inq more nev i ’  .u’~ i’ -~ ni~ out - ~f or-ma t m r  i.~ the data- h as , - ‘hi - s procedure Is beconing more
ard more c~~~~~si. and . ~~lr ~~’~~ i~~ ...st ~ets ‘- ccc ’  as ‘e ’eie. t  and V iew data may r~ er t r mnq t ’mtIs og raph u . Iflfo,’5,t ipn

‘hit ~rhia t~ ‘-‘~~~~ •e ry  ~a r’g, ~ m liograp’ ’ . ‘r ’— ,- xatlon systems and sophi s ticated c~~~anication ,et~ort~
-va , ,ve tuat , %uperc.r -’a’ local p o  ~~~ m nc ~ of bibli~~~raphic data n that case , there will be very little
need ~o- b ’~~ i .”~ra p?l’c -ia!s s’i ~aruqe in t~ r t r~ d ’ t i c - na ~~

r.,r- ~~~~~ prob’po of standard ization in nan-~aachine
; x’ ’ ’ :  c , c.tems ~ - 1 ’  -~-‘~ r frt~ ‘. “.‘ input S i r  of the sys tem to ‘,hp Output side . in the fields ~f

a r - c , ‘-e’”’eva) ar-I d ic; ’.,, ‘~ ‘-ma ts. ~-. s, view . tn’s  w i l l  Psayc detrimental e f fects  on the fl exibil ity of
hi b l -’-; .x~ ’-i c ‘nq ormati ~ocsl ;.- ‘c s’ss ing means that the sys t em can he adapted to local reogirements , to
‘ ‘c lcxa~ doc~rw” ’ col s’ ~~‘- v”~ ~‘i- l ocal ty -r- .‘‘ u.pr . ‘ m~’ ra1i lat ’ and standar di zation are on hoit ile
e ’ s  w i t ’  ~‘sd i v 1 ~a ’ ’ y. ‘he -i ~c reasmnq Co l e , t’vica end central ize d control in society cc. a whole is,

~ ..-r o he rr f ls’  ted i” ~~~~- ~~~~~~ tihliogr.phiic information systems .

.,
~( S PuCT Pf o’ B:~ - :o- - .~’.~-~’:c

A~ ‘he ~- ‘ r - .e” s~ v’~e ‘~‘ e ’-o iccq cal devel o~~ ’nt . bib l iograp hi c data is uSuAll y excha nged on magnetic
ape nfo~w.a’ ‘on or the tape hoc. to save a well def ined structure in Order that the ccsuputer may tdent i fy
isud ’ v - -1-~a ’ b’r-~~ oi’-ap’i ’c descrIptions arid their elements . A bib liographic descript ion as a whole is referred
to sc. a -r ~~’.’1 he ex a c t  la~ .a,jt o~ suc h a record on tape ‘s defined by a well- m own standard called

SO 2 ’ ’~
Q . ~ornat for Bit’~ iographic Information Intercha nge on Magnetic Ta pe ( 1).  ISO is the Internationa l

, ‘vn.’, ,~~ç ‘-ija~~Zat~on . which has a special technical c~~~ittee , TC4 ~ , for standardization in the field of
l ’ s ,’~~,’-~~~ •n4 cis~cs~~ -nt atlon . The scop, of Sfl ?‘ -IQ S c descrite”d at follows :

‘Th~~ Internationa l ¶ltarsdard spe~ifies the r,qir..ents for a generalized exchange forma t which will
hold records describing al l forms of materia l capable of biblio g rap hic description as ut i l as related
records suO is author ity records . Il does not define the length or the content of indiv$4s~~l records
and noes not ass ign any meaning to tags , indicators or identifiers , these specification s are the
‘ , “ -‘ t ‘or- c of an implementation format.
‘ lmm % standard d e s c r ’t , ec ~ pen,ralI,ed ~‘~rj ’urp . a fronewort designed sp e ii f is al l y for c~~~ ,nications
between ~s!a r r i ’ e cc i ng  cv;tcus and not for use as a p.-ci ecslng forma t within systems . Although this
:ntern at io nal Standard S c desig ned for magnetic tape, i ts structure may be used for other data
c a r r s ers 2)

ISO ?,
~)‘~ c.pec19~es that a ‘iblioqraphtic record o° tape should consist of a f ixed length record label con-

ta ini n g general inf ormation ~— the record, a dataf ield directory specifying the position of each data
•l~~~ nt within the record, and any ro~~ er of variab le length datafield s , separated by a field separator
(1 e a spetiil character) and terminated by a record separator .

As indicated in its scope • 150 2709 specifies nothing more about data elemonts than that there may be
any m~~er of then ar-sd t i-sa t they nay be of any lent li (althoug h the tot a l length of a record is usually
regui red to be no sore than 204P characters ). Th i s standard i t used in .ost bibl iographic data exchange 
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applicat ions , ev~ept by a ns ber pf large ~~~.rcial data-base systems for organizationa l . histor ic and
economic reaso ns . ISO/~C46 is now worSing on a ‘raisin of the 2709 ~tandard . T h ic .  is proving to be a
d if f i c u lt  and time conscming tasi , due to dsf’ering v iew s o-i implementation and processing in general and ,
of course, due to the economic aspects involved wi th the large investments in software for existi n g imple-
mentat ions.

ISO 2709 is no t what is general l y regarded as a bibliograp hic exchange for.at. As mentioned , it is no
sore tha n a logical structure spe cifyi n g the lay’Ou t of a record on the physical exchange medic~ . A bib lio-
graphic format in the usua l sense is an implementati on of the logical structure . Su. ii an implementation has
to specif y :

the elements, i.e. the fie lds and subfield s to be distinguished in th. bibli ographic description
(in theoretical terms : the implementation forma t specifies ti-se set of domains iron which the
desc riptive at t r ibute s are to be drCwn )

- the identif iers for these elements. i .e. the codes which instruc t the computer as to the type of
,l ~~~nt involved

- structura l aspects , e.g.  sequential or hierarchic relat ionships between elements
processing information . e.g. indicators specif ,- ing repetition of data elements, nu~~er of non- fi l in g
characters , e t .

One o~ the most important things to understand about formats is that they de not only specify what in-
format ion you put into the record, but a lso wha t inf ormation you can get out of IT again , here we c ome to
one problem of format cc~~ati b ili t y . If two formats use dif ferent identifiers for the s~~~ el nt, a
napp ng has to be established betweefi the twO ,Or two mappings between both exchange fo rmats and the
internal forma t of the processing system). T hi s is obviousl y less eff ic ient than having the same i dentifier
in both formats , but it can be done . But if one for mat ident i f ies an element and the other does riot. a
mapping cannot be established and the information is lost hot identifying an clime-nt does not mean tha t
ti-s. information provided by that element i~~ not in th record. Imagine f ormat A specifying t i t le • subtitle
as a whole, and forma t B identif ying t i t l e  proper and subt it le as two distinc t •l~~~nts (e.g. as subf ields
within ti-se t i tle field). Translati ng format 8 into forma t A is done by joining t i t le  and subtitle into one
element. Translat ing forma t A into format 8 JuSt cannot be done , as it is impossible to get title and/or
subtitle out of format A separatel y.

Format c~~~ a t ib I li ty  is an economic necessity for efficient processing and optima l data exchange. One
seeming ly obvious solution . i.e. an ex t reme l y d tai led general forma t , I’, not the optimal solution because
it presents other economic problems, esp ec iall y at the input side ( 3 ) .  Different uSers require different
‘cad s of comple xi ty and definition ‘is their formatted bibli ographic records, A truly general exchange
format w il l cave to al low for var iou s levels in a uniform way. Inc~~ sat ib ili t y between different levels can
onl y be solved by standardizing users. I do ‘-so t beltRve t h is  w o u d  be a justif iable procedure.

A nother major aspect of bibliographic exchange formats is that they are always impl ic i t ly or ex pl ic i t ly
based on a set of cataloguing rules ~or ra t her: d e ic r lp t ion  r u l es ) .  Such rules do not only specif y the
various descript ive elements, but they also define thee. Very often, different sets of catalogui ng rules
specify the s~~~ elaments , but define them differentl y, For instance , ti-se element ‘ t i t le ’ may be defined
as title proper in one format arid as title proper • subt i t le in another. Moreover, there sight not be
agreesecst as to what information within a doci~~ nt is to be regarded as ‘ t i t l e  proper ’ . Another ex~~~le:one set of rulet might allow for sore than three author-i , whi le a different set eight regard a publication
by sore titan three authors as an anony~~~ s d o s e n t .  There a-. other categorization problems as we l l .
Mos t catalog uing rules i dentify authors , ed itort etc . S~t there exist rules which identify primary arid
secondary intellec tua l authorship. There is no foolproof way of mapping one into the other .

I believe therefore that standardizatio n of catalo g uing rules is the most fundamental problem behind
c~~~at ibt l ity  of bib liographic data exchange formats. The libra ry c~~~~ant ty has gone a long way in solvi ng
this problem, as I shall poin t out later in this piper . These efforts are reflected in the large degree of
format c~~~a t ibi l ity  w ithin the library fieid. ‘he field of Abstracting and Indexing services is mocli less
unif orm in this r spect. C~~~atib i lity between both f ie lds is virtuall y non-existing . This leads UI to
an, ther problem iii the field of bibliograpic information exchange . For there are va-Sous different types of
bib liographic records , Libraries Produce cata loq type records. Abstracting and Indexing service s produce
referenc, type records. Cata log type records Car-s be further differentiated according to various docweent
typ s (e.g. maps , ser ials, patents , ..stc etc. ). Reference type records can be at the analyt ical , mono-
graphic and collective level . At indicated above, bibliographic records are a function of description rules
as applied to doc ,.ents. Different types of descript ion rules, often neces sitated by differences between
6o ~~ nT t ypes , produce different types of records and thi s explains to a large extent the variety of
f~ mats now in ex st~nc. Different organizationa l contexts (e.g . librar i es versus MI services) also con-
tribute towards variety and hence Inc~~~atib ili ty . Integrating different types of records into one general
exchange format in order to achieve efficient Cichange of information is provi ng to be one of the most
difficult tasks in the field of format standardization . Thit task can only be ecc~~~lishe d through efforts
at all levels, i .e. description rules, fovmats ,and the organization of infoy~~tion evchange as a wh ole.

1st PRESENT SflA 101s IN S!Bt1%RAPsIC FICMARGt FO~~AT S

The first format I should l ike to mention hpre Is the MARC format, or rather the MARC f i l y of formats .
MARC stand s for MAc is ine Readable Catalo gu i ng and was initiall y developed by the Library of Congress (4).
M*RC’LC has a firm background in library catalo guing practice. It is based on tI-se Anglo-~~ rican
Cata loguing Rules (MCI) and is a sore or less faithfull translation of these description rules for mono-
graphs Into a machine-readable structure. The fact that MAE-LC has give n bir th to qui te a family of highly
related fovmats demonstrates the underlying problem, of format c~~~etibility and standardization, Nest
~~~ ers of the MARC family are national or regional alternatives. They have been developed by Great tritain .
Canada, Francs (~~NOCLE), Italy, elgis , Dei~~ rt, Austria and a group of French speaking West European
countries (iN1’E~ %ARC) (S) . 
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These formats d i f fe r  from one another in mostl y minor -espe<ts due to a nunber ,f reasons :

• different cata logu ing ru les arid conventions
- different views on processing

- local and organizationa l aspects (e.g. the btl i. -sgua I s i t u a t i on  in Canada )
• more recent developed-nt , offering sore sopIiisticat,.~ techniques (e.g. ‘he link ing indicato r in

IRTE~~ARC)

~n general , however , there is a fair deg ree of c~~~at ib i tit y between these MARC formats. They all i dentif y
more or less the s~~~ elements and they use the same i dentifiers for most identical elements. A good
example of format develo~~~nt based on c~~~at ib i l ity is the :NT(~ 4ARc f ormat, wh ich retains MARC-IC as a
v alid subset. Tin s means that , apart from havi ng to app l y minor software changes in processing , MARC- LC
records are c~~~4t ib le wi th ~R ( ~~AE. though not vi ce versa withou t loss of information.

Another type of offspring from MA RC- CC are the MARC for mats for Othe’ types of docs~ ents than monographs
e.g. ser ials, maps , etc.).

Vithin the lib rary c~~~.sriity there are , uMortun*tet y , severa l other formats wh ich are not at all MARC
compatible. The most notorious example is trw German forma t , NAB-) (6), uf- icPi has a c~~~let.l y dif ~erent
structure. MM-I is based on the German cataloguing rules (RAk) which are nothing like the Anglo-Anerican
Cataloguing Rul.’~ . Also . NAB.) is not entirely compatible with the present version of ISO 2709 (7)(8).

To Ss~~~ riZe . the situation wi th in  the library c~~~,nity is as follows . C~~ ati ble exchange of biblio-
graphic data 1 usually 1005 w ith in any one country , i.e. there is usuall y at least a nationa l standard .
There is a fair amount of internationa l c~~~a t ib i l ity  wi th in the group of MARC-type forma t users , especiall y
betwee the United States , the United kingdom and a scs ber of smal ler countries (e.g. the Netherlands
accept MARC tapes in their national system and wi ll be MARC c~~~atible when producing their owes tapes).Thi s is essentially true for monographs. ‘here is much les s c~~~at ’hili ty between bibl iographic records
for different do -spent types, for whi ch you need different formati. This is mainl y due to the fact ti-sat
libraries have a much larger organizationa l different iation between doci~ ent types than the Abstractin g and
Indexing Services . M~~~vCr , MARC users are now developing a general format ca l led  UNIIARC which is universal
~ the sense that it can handle a large ni~~ er of different doc uner-s t types t9). Countries Such as Germany.
w ith its high ly individui l forma t , fall more or less out’.sde the mainstream of internationa l bibliograph ic
data exchange. But on the whole, libraries all over the world are now making good use of the princ i pa l of
,niversal Bibliographic Control , recognizing tha t excha nge of bibliographic data makes mu h cataloguing
eithe r unnecessary or at ~east a great dea l more ef f i c ien t .

The Situati on w thi n lix. f i e ld  of Abstracti n g and I ndexing serv i ces is rather different . A ns~~ er of
serv ices fa ll entire l y ou ts ide  the scope o~ forma t sta ndard~2at ion b~ riot even using the 2709 taoe format,
e q .  txcer p ta ~~di ca arid Chemical Abstra cts ~er , ices ( 10). Most formats with in ‘lilt field have tie-en
developed ‘or spe ‘ f ic  types of M c e r v i c e s . e.g .

- IRIS for atomic energy information a lso used b,p AGRIS and ASF ’~) (11)
- (~0S~ T for educationa l information (1?) ~~~
- IRRD for road research information (~ i ) ( I 4 ’

:n addition , there are •a riou s ra ’-r ,na l or re.g’ - - . ~v ,. ‘- ar~~, foraa ’.s ‘c’r doc s~~~nta ry ‘n ’c,rmatlon , e .g .
u ,erman ,)(1’. (:..) and W~I l • ,’ me ’.’- ~~~~~ 0’ f ’si ’ :o..~r~ i l . r  mu tual (con i c £cc ’stan (e - Cl~~A )

;17)( S : , ;~
So the situation wi th in  the Abstract ’’-.; arid . ‘4.. riq ‘‘e id is “—e - f  d i v e r s i t y . ‘here is a large amount

0~ interna t’ ona l dita e.c ixange . but ve r1  .‘‘‘ ‘r - “ft.- ’ ~, p l’riar, -~~ a ’ib ill t y . In othe r words. inter-
syste. connect Ion i~ impeded by the ix i o’ a ~~“.‘-a - 

i ’ s  - ‘a - g e  ‘-mat • a rid perhaps also by the reluctance
to accept one . The ~ derl yirg prs*’.ec in tP~~5 ‘ e d  a’-, ;l’Øt5~ d’~~ erent f r om tiwi se in the library f i e ld .
There are ‘-so re-all, unif orm descr-~it~ on ‘-u’e’ - .‘ ‘“ iri ‘‘-4 a.a: t~~~~ ’- Itv I4~~~vei’, thi s ii, a much less
probl ematic iSsue ice- re than ‘‘- he ibrar, •.,‘ 

~~~ re- - x ’aT~ gu nsg ru1’~ a’-’ about the most important thing
to a”,~ about. Moreover , an internationa l stari4a’~ f oe’ - 

~~
‘ 

~,g ’aphxc ‘e ’erencec has recently bee-n developed
by ISO ( 5 0  690) . ar-sd tP~ouqh ‘t  is ‘-so t spec “ ‘ c a l l - , ~~ .rt ‘- - .  11 p..t a t - n r c , it eight help to provide
more b-a s ic uniformity in th is ‘‘.14

Diff erentiation between Oocc~~ r t  t ypes ‘ ‘. .‘r t.~ ’l y ~mposs’~~e ~ tic. ,51 fie ld , a t least at the organ ’
zationa l leve l . ‘his means that you ‘-seed one forma t wh’~’ ‘s un ’ ve ’-sa to ell do~~~pnt types and bib l io’
gr aphic levels. • s-~ s is an advantage and a pr oblem as w 1 1 .  Ar .,tr~~~~ T y elegant solut ’c ’n has been found in
the LRIISIST Ref er . rice Manual (20), which is based ~ir a do unent type ,‘ - t - l  ographic level matrix structure .
‘Pie Reference Manual is a genera l excha nge format developed by tmlSlY iii co-operation with the Abstracting
Board of the Internationa l Couric il of S.cient’’ic ‘Io ns ICSU,&B for us~ t~y the Abstract i n g and Indexing
services (21) .  unfortunatel y, it i-sat not been un iv ersall y accepted , althoug h there do exist various imple-
mentations ~2 2 ) .

It has been necessary to differentiate between the library f ield and the Abstracting and Indexing f ie ld
i n this discussion 0c ealstinq formats. have slready pointed out that there is very l i t t le  c~~~at ibf l Ity
between the two f ie lds . In y opinion , thi s i~ a se rious matter . We could provide extr~~~ly efficient service
to inf ormation uSers by integrati ng doc~~rntary and library information systems . This would avoid the
frustration o~ finding a relevant citation in a doci entary data-base and then having to spend a lot of
time, energy and wit in try ing to locate it in a catalo g , often li-s another departwe,it. with a different
type of description , and all that w ith  a fair chance of riot being able to find it at all . Ir’rm a techno-
logica l viewpoint , integration of both types of systems is feasible. The high degree of tric~~ atibi1ity
between both types of infor—x.tion surely is one of the reasons why such integra ted systems still hardl y
exist We sha ll have to look at future develoçaents in order to o~.’’in come hope for a type of serv ice we
reall y should be offering our users now. 

~~~~~—--~~ --- -~~~~~ - .  - - -  -~~~~~~ -~~~~~~~~~~~ - - - - -  -—
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A s I alrea dy avr indicat ed , univers al  exchange of bibliograph ic information requires standardization of
tnt information it se l f  arid stanua,- lizat ion of the structure and content designation of bib liograp h ic
records , I r ci ’ ~‘ib lsp oraphtc rirhange formats.  A great deal of this work has and s t i l l  is being done by
‘C io of the Internat ’~ rc .-sl Standa rds -)rgan ization . Suc h standards as for biblographic characqer sets ,
standard book n ers , abbreviat ions of bibliographic terms , tr ansl i tt e ratio n scheme s , count ry and l anguage
odes , etc. all contribute towards more ef $ i~ ient bibliographic data evcPs av ge Another organization working
ri th is f ie ld  is .“r Internationa l l ederation of Library A~~ci ia tions (:r ,A~ which has developed the Inter’

nationa l ~tan~ja’- .f Bibliographic Description s ( iS8O~ . These spec l y the lay-ou t and lnterp unction of essent ial
elements cir o it~~%og raph i descriptions . There are sev era l  1580 ’ S for var i ous typ e s of documents. lILA has
.lso developed a genera l : - ~-: ~~~~ ~ri lc i~ integrates a larg e amount of different document type s (23).
‘ ‘ h as now bee-ri ;ru~xi- e~ that -B G~ be adopted as a’- o f f i c i a l  internat iona l standard ti~ ISO .

‘Sn interes ’’ng and extreme ’ . important develo~~~nt I’. now being undertaken by L’~:SIS’ . tie nform a t ’ - r
Pr-, i’-aus ci ’ ~,(SC O . !~~~li’m’i’~; a rec,~~ Cndat -sori made ~- t ’ - e Internat iona l ¶.~‘mpos J1e in Bib1iograph~c tx cha rigc
‘or-ma’.s n e d  at ‘

~~~. • —‘ ‘~~~~, ~~~~~~ in IQ~~ (.‘a ) .  ‘s is  ~..i ur pro)ec t , in close co -c~> rratl on u t ’ ~ Other organ .
:a t ’ c i r s  f rom ~‘r l ibr ar , and .j ji’m’r’~~~ ion ield s s~ .ri as ~~~~~~ : C c ~. AEi a’: L’- s b  , i -  designed to  l’t ,Ju. e a
c~~~~ fl b i b l ci.~rapP-s c “ .. ‘- a i’ ;c formit .“i~~~P- L an be imp l emented at a’ ‘o .~s Lr,els .- ° cm ’; lete r-ses s ~ v ar ~ous
se~~t’n’ ~ ‘ ‘ r inf .“,it ~in iC~~~ ni t, ‘‘-e forma t vi  II b. a-,.. on a so-ca)1 ,’d -a ta I l ement :‘~~ conary ,
ix’’ ei from a l i ’ - ~t’ cma ’’~ (~~~-ar a ’iwe ana ’ ,sis .-‘  al l  “~. - s -~~~’ e x i s t ’ ’- , ormats. ‘ir ci’ the most important
a ’; ’-e~ ’.s  ~m ’ ? ‘ - i s  lo rmit . 1 1  -e ! ‘-a ’  it .il l pro.Isie a t , p -e  of f s.,’b il !, elm , ’- : proposed in a paper (L i )  a
~~~~~~ :‘ ,ea rs  

~~
; - . i t tn t’ a ’~ wan .e - . ~a’ - .., ., ~rv r ’ ci~ sl,xi ia .~~ Zat -r , ~~e ’her ps I’- a co’Ordinat inq
~. ‘-e’ Da ta t ’ rew’n ~- m c t ’  ‘., , w$i i~~’- wil l f’r ; - ,~~,rm. - I-~ , - ‘i is ,.il l ensure a means of

r ’’eC i v e -u,~a l - l  - l it ,  ~~m f l m - . t  -i’’ ‘~~m g as a ~n ‘, ‘~~ d r a m  ‘ - a .e! ° ‘ a :.ilcerne4 . L spec iall ,. it w~ il
encO u’a ,e in’cirm .atio r ci ‘- sri- ;.- r’ ~~~~~ l j maa)’ r. S C~~ t s , S t ~v%S , u’ i i.Pi -aiv - f ound the ... s t ’ n  4 0,-matc too
c~~~ lex a ” -’. eapensi .e ‘ ..- r  tr e m ’ -  ‘-mrr s $opef~ 1 ’ ,, it is ’ ’ a ’ so ,- ‘ ~~ - . - lv’ I t  “ rx ib ihty  needed to adapt
I- b l .~’~ - a c P - ’ c - .y ’.’.ems ‘ .m-.,.. ‘ ,,r c  i ’- j  lv- , ‘ 5 - ‘ ~sr’ net-d c ‘ ‘ ‘  a ’ t t- r .11 , it i~ the type c- informa-
li on riee~1(’1 I’ , ‘~~ ‘ ..-.er l h~~ ~hO,i ,i de ’e’~~4ne t ’c ~ -. ‘- ‘e” ’~’- ‘ a bi ~g i a~.l.i( re-coi d 

~
, - ) .

SO wh ere — - ‘- v’ ‘ , ‘. .~ ‘r’ ~
-.e ’ A ‘it-u ‘ - “s.a’ ii ‘ a , ~ - S ‘mr p.-,.t-’ ens ‘. 11 ‘mare to I.e accepted and it

.11 “ave  o • r-~ ,e t’.~.e
’ ’ r the mea’” w’ i s ’ ,  ~~r — - f  - ; ‘ - a ; ’ ic l i la es ‘-.an;v’ -. 1 1 1 goes on . I ~y~~lf a.

now “ i .’’ ved - ‘- a cc*~x.’er e*cie r ’me’-’ w .a~.,e , ‘ • ‘-~~~- -..‘r’ ci ~- ‘ orma’. ion , ‘ e. ~u~l ’ ;‘ap ’- ’c  inf ormat io n
‘ri w h ’ L ’ r ’ r”r ” ’- . are ni- eip ic ’ ’~ ‘.‘- t ’ ’ ,’~ ‘‘- ‘S “ s l c .r s  ‘i.’ ng t~ m n ’ . ’.rt , c I  the (~~~~ ter to ir.terpret
~‘b I’o- ~;’a;”- . n ’. ”ma’’c’- a~ 

- ‘- ;  more - - r ’.s ‘ ‘ - V  came m e - s  -ci ‘ ,,‘uan :s’ i’ ;’. do. Pe r-i-.ai:s ~ f uture tie
C c Cs.. e ’- c -il  10 mo’-e ‘ ‘-  - ;- - ‘‘ .i’- w C - i ’- .- ‘ ;-v’ - I at 1’- - ‘- im~s~~’- f  If-s-e r “—ri’ - - c-’ es t ahl ‘‘.1— ing I r i - . between
- ‘ - ‘ - “mat’” '  - .v’’- ,- p s  ‘-at e - er~. ;-,~~~m - .r ’, p —; ‘ r f v ’ ’ ’.x r-~ me n.arlS ms t-a .v’i -ri •uthOr’t~ c ontro l (. t t . ‘his
wc’~ ld iv ’  0’ . wa~ - ‘ b’ ‘ I ;  n- ; ‘r e - ;a; 1-v’ ’u-e-,n - ‘ - i ’ >  icat al o g- ) ‘., ‘.tems and &&: (rt fv-re-rite -) c~~’. f e u’s
S.- ‘xamvie o’ m e --;.c. - a :ri ‘.ex.’ m’ ~v’m’r ! ’ . is  ‘ ‘-e l- i~~a te r a for’mat ‘ . •- richange ;~~ b’ l i i iogra ; P-.i c data
betwe n ‘‘-4 US ii- ’ ‘v’ S~ i? , ‘i ’ r-~ ~, ‘‘se t..S-uSS~ e% ea~~c P m ~‘- ci..;- o’ v’ ,eloi~ ent Cr ’— , estm n g o f a C~~~on

~~~~~~ “ Ic it ‘cris Forwm ‘c-i’ I’ ‘ ‘~~~ ;‘- v ‘- i~ . at  ( x c  r xr o v’ - Maq’-et ic ‘a; -.‘ - , wi I’- In fit framework of the US-USSI
is. • s ri; .r ’ ;  on Co’operat - ‘‘ i —  ‘ el i cm ’ ‘.c m e — ’ - ‘ic and ‘r’ - ‘. 1 - ~ i c a i r~~o rma t mm ’n (~

‘
~~

:~ ~- , ca se. wO” ’ m’ .- . idf  r.. ’a n;e m ’ - -~- f  s o.gra;”- i c ‘ i-m forma tmo r, is already we l l  cir it s  way . ‘hr. future of
b-I c ‘~; ‘ a ; —P - ’ c C’  i’-; ’- - ’ -’sa’s I ;~~ - i-al ‘ , .c mr-1 a c l  i’- tec nr~c o g- a ’ deveTo ~~ ’nt5. 1 or Irstance . we
‘ia , es;-v’ I etc ha nqe c - i ’  ‘a~* 0 g’ ve wa, I - ‘- 1-ri ,’ . a t a  exc ’c ange I’- ’- ~qP~ c c ~~~unm c aI ions networis c~~h as
I ~~-~% i ’  I belie.,’ t ” c  w ’ I i  “axe s4’Or C r - , ’ ;,~ i’ ’-~~~- - .  ‘-~-ture 

v o rm.a t decicr

Pj ~ :‘

nternitmo,sa l mtan41~~Ic 
.
‘-~

a.- za t - r  ISO ?‘24 ‘ci m , ’xe.-la’,or - ‘ormat for bibl iograph ic information in-
rr hang. ‘ri ~~~me’fl’~ tao. ~v’eva 

“'
~~~~ , l~ 7i

?) :n ternat~ ana l ~.I a’imIa ’-dc (.‘~~a r’ : a ! ’~~r ~- ‘v ’ i r c m o~~ al ISO ‘‘‘~~-R,~ . 1, Documentation - f ormat for biblio-
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I T ,  Ma~ ipn:i, wpn , -~ Formit ln(~~~ a t i h ’ l i t ,  and the excha nge cm~ r’’t—liograph ’c information a c~~~ara-
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l v  St uJY lr ,’ s, Ju5Ue .c 5 , 5 5)15! litex at ur.’ , *1 .1 1 mak,r.~j Use of s s e l l c ’ T t  4W41c-t-c-sS Ci’! S ’is t ’ is

such as STAR snU IAR i~ ’x ’ .t i - - r e d above , Ti-c- w idesp re ad InS roduct is,’:. ~t s_-i .  ..i:-” t- ~~at cPu t s J
ISci lit iem. has considerably .duc.d the pe x s . - ,.s t aken SO ~~lO C . - ’ 5  enquiries, w h i l st  s .t  the

s ame t ime it h*a g rea t ly  increased t’ . s’cc~~;zehcr .as~ -c’rsc’sa c i  t l,c’ sc -ag c hc’s which can be
uncles t .ckc’n.

Sr. t i - c ’  pa rt ic .’ul*t s - a ss- ‘I  ai’xoapE cc’ l i t r t a t s ~Ic’ 4 ” c ’ ’ s 5  to the ISA-MPs ’- ’ N i n sta l la t is s : .
i t,  t i-c’ U i- S i c - U  X i t . ,.,i,i.-sr s - a r, be a r t a f l ., ,’_ i tP’.Iau~.,~t. D I A L 1 I c It tt’ i’ tec P s I - 1 s i m 5  intormati~ ,r. set %‘is ~-
;rov isied t -y the Departr.er x s f  l iduat ly ’ s Ic-c l’.: - ‘I..”.,’y Ri’p orta -.‘•‘r’tte . (TRC) ‘- irpin gIor .
in ot h.: l .A  membe r s ta t e S  h*ve u S u al .z- - c- c-as I I.t oUcJPi I Pit’ r a t  ior.al ce ’x, t i t’s :.c.r.ii.sSed by

DetSi ls c c l  v*~ -’e-c r i c ’ t . s  c’ w ith Is- -A - - at Sac’ I - -s_ rd I:’. mai.y i c - S e t - S  papers, inc luding 5. (s imme r
Cots I (ic )  ss :s  t i c’ Fgc’r s P C ’r,n5!c’t is’r. ’ I., Msut Ii I ,.: .  5 1st’ s y s ’ t e x ’  at th e Ic- c hr,uc a l Un ivers i ty .
~e lI t s  U (lUlicts (7) i- s - S f  c’S ic ”s(”t’ at S u S i e :  PcI_i ’ ar.d S ~ Kumar Cnd V A K4nsath ( t~ ) s , r .  acceSs-
(0 da ta U4at ’s ii’. S r’..iius’,

t .spei ier. s ’v has sPc s,,~ r. that  ii is  c’s ,c s’rtial tO tr’~~-”r.c. 4is irternedisry be t ween the
L it e : a tu se  USC, sc sI t i-c’ c m - l ire l c’ *v l s ’e ,  t’ su a l l y  t h~ u r t . s ’me’diary is si. ut,format i oi.
‘.pe.-ia lus t u s--so car ‘-cn the s - S s e  Pm~~:.c I c’s;- b i t  ti.- irtx ’ t a’s u ye sat use s - f  the f a c i lit y  and
mak. lul l uri c’ of SI’.- cjrest :.uscbe t of acceSs ;- c1i . t r i  and ccy . t Ie  o t t - e r  hSnd ,-vr rcorw the
il sadvanta ijea of systet’ -,s s l t f f t ~~u lI irs and data base ir ,s”sr. r ,is’ c:.cieS . A ful t hc’: reason 1st
tis it , a t r a l m c ’ -! it ’. teImcce_i i aly i i  that II ’. ur ,tra lte ,t uses m ay i ia d ve r tc - i ’- t l y  run up a large
bi l l  S m .  h is s t t e r ’ J t a  t o  I i m - -! r e t e z t” r- s e s  ut ich n - a l s’h 5?. .-  requ urc ’ ncents of a badly framed
4UCat 105’,,

‘ts c- x c - f c - z e r .s’ c’a i-icr.- been l’!ei ‘ St ; e d  as ic’ leVor’ .! t i - c -  c uest lon “I doc ument provis ion
‘ I -  a ce; . Re!s’r c’:-- . c -a SO ;.,ti;shc--J li’ s ’ i s t , . x c -  umsse q .iy xtw’ar, , x 1~~ 1r a l s  r~~s’. be ,,,tstained os.
Ic -ar, tl’c xs ’s,~;h w i - a I r s ’s- i  S i b r a t y  . P s i t ~m s - l mi ‘s:,’ m”- c s e  c~~- n rc - m  S c - t i , 1 p ur c has ed through the book
trade ‘i C - f f ~~s.’ i a l  agc-i - - t c - s . ti’w’ s ’ .’i ,,s’c’ - t ,c l a  t .’c ’sc’ s ;: o’.’ s - ! s -  bu ll and detailed Libliographic
i r-fox” 'atl -- :s , p i.t ’ i e ’ s ’  ‘ I  v s ’ : i f i s O t ls : .  a i d  Ct - .ec ’in ; a ix’  r , t  r.. - r c - c a l ly  c’r, s - c - t j r.teS’ed.

iteSS i-dc-r ,t l f l r d  as i x’ ;  m l , ,  i - s - w c - ’,’c - t  ‘ sir, ;t . - ’ - s r t - t d i f ! i’ u l tic ’ s whIch are beSt resolved
t -y .s; ; iyir .-J I,Q Ic mc ’ • 

~~! ; i a w ’- i c -h arc - ’  kr, ~~m ‘0  ‘s ;  ‘ -c’ ,a~ iCe S r. s~ ’ i- docur’ser,t a and to  pc,amesi- .
..‘r -~ s- :c- ; . ~~i - ~ C~~5l ,- ’ ’ ; ’ m t. 11.- 5’ 54 s S.s. - - t i’ , . s _ s i s - . I C c -  di. - ‘ ! s - r HLI.D a r-id a t h i rd  S- RI. .

F C - i -  I s i r- at  ior I !cs l.I5t - ,gs ; m  1!,’ c ase - I Ic : car, c - a s s  y t - ~ - I t a i t. c’ s! Is - i ‘‘1~~ , l  repor t s
s r : i e s  by C4.’. , m u i t ; r , ~~~’ ‘“~~~ -‘.‘c- ’, ’ ed it ; s-, I i ts ;- ~t , i s ’ a t ~~s - -i . ‘C , . r rc ”. I S e r i a l s  Received” ,
wh c-’:c’!:s a r c  i~~

- ’ c- S S m ’ . .’ she l f  -‘- -civi c f ’ s t  AD 
~~

r ; i ts, l.A A ; s_ I. ; s c a t  1 s t - s of S i .  types . PD
Mr p 111, .-a: d C a m  — ‘

A-jam - si r - il ’ s: COl l rs:~~ t - - m m s a  a c ’  av a i .a b l r -  ir. ) ‘ A  Ce m’~i-.’ i statc- *. Sltt -- c-ui h si-any luropean
j c r .  s* t  is i-s ;‘ I c- Ic :  t o  em ; ; I di: cc  ! ¶ 0 Id LI I - : a w ide ram. ;‘~ ‘1 l i t e r a t u r e .

Sn i’ .- ‘:m . s ’l-d ~ i ; 2~~~ . a ~ c-’~ ccml. c-s ’ t , m  of i.’; : 1 5  sier i c _ i  a~”ec . f i ca l . y  to ae- irsr ipa x’
is t i- , ’ .5 — -.1’,, ‘ - c s ’ s - I hy s ’ .- Rc’,’ a L  A s s  s a l t  I s l a t  l ishaw’r ,! IRA) I , Ear—borough, F i rs t l y  i t
CI - r l a im ’ m 5 i-c :c - ’ s ea :s  I’. : c  I ‘-Ai  s ! ~~ .’ ,3 45 i s -  - t~~ cl Sr T,CSSkII 1.~~~~~QLi1 arsi Technjc ,j

It -  a d-d u • 1 m ¶ i-c-’ : c’’..-ar - l : c ~; s IS I at ~ c - :  ç ar- i sal ion.. a l l  ove r t i--c-’ Wc ’r ld
at e  I - pc - a l  s r ’ s - i c- i t t ar -U -,.‘ss’ to RA ) a ’af f and so are collx’c’i s’d as w e l l .

RAE r’.a c s ’  ‘i- c- ;~~
- s r ’  that ‘ha. 

~~
i - -  “- I s_ i c ’  I i- .‘i-,e l ’ s - - r i s !’ ,,’ ’i’c’ i c - lease -. 1  i t s  avis re-posts

u ’st dp t i -c  Nit  i’s ’ :y  ‘-I S’sa’fcr .”r - I c’ !- IC ”  RAE b or n -s ; . s I c )  us  c - c - - c - s s aru l y  co~ pl cx.  even
It -  - 5 . ;!- • I c -  sic” sIn-cr,’ ft m r- - ic i es t  i s - f ’ - s”-ay lc ;m ,CL  ‘ s a n .  I: .-‘d. ‘5°- c- art ’  i I ,-‘ r I i’ c us P A l t  ha l  tor i, is
t~~’..-s :‘- c-~~c-r, c’ R e s e a t - i -  m- ,I s m’-~~’i r. ‘em tic IS) I ILCI re ’,-j i t s -’ur at ( ‘ r ; i r - j iOr  1 the ‘T RC , RAE
w i  a d v i’s . -  r SI- .- a v a i l  si- i  Ii ty  o f - - I  i - c - :  tc -p~- II a I r~ 1 1 a c - c l  leCt i - -7

l’A~Ji~~~ A~~ i5 L.1~J’., S i- s_

A ; i”c ’ c-a l sI c - ’ f l  S t  !‘~tit -j,- r~c- l r o  — s i U l r - j  a c - c - C S  10 sS r. s lassif i c - c l  ae rospace inlormat*c ’r,
3. ml .‘a a y  am- I a’ c I f s c I c - m- ’ ac pc m t s ’ s L -s le .  ‘lc- s ’ Id irc i  the user for 1 - i s i - a r t  take-s the trouble

‘o ‘ h it - U  - ‘cit ar,d trc .sefl t ‘;,.s ’ x t s  - - - ‘-.s in am p r e c ’ i ae  a -‘c m re i  CA pecsclbli’ . the- system is
ava i l .s t - ; s ’  to N- rIde-  s1~’c- sly a r _ i  r s- l rva r ,I answers.

Three ~ a 5 c ’cr areas of ..li ff ucult y l a s - c th. providers ‘‘1 Inf’ - x r nat irs r- , F I r s t l y,  the need
to educat” ‘m t - c- umpt so t i-mI  1-sc’ r Idcc’ r,t s lila requests logical ly and ct’cr.rl aely, providing for -
ematsI r Sc- d e t ,c a ! c  of sc - u t - -s ’ s  a l ready Ur - i w i’. or tri,d . S i r ’ u l a t i~-:.x or t hc’ period of interest .
blck-gtdi-ind t r , f - :msa t ion l i ke ly  tO i-cc’ help fu l ,  and ?erw. i r c - ilogy c h e r a c t e r i s t i c  of the
sub~ .”t  o’.d~ r rev l”w . rl y wice-r, th. user knows c l e a r l y  ir ht~ c~Mr, rin d what he- wan t s •nd

an. be persuaded to take li - c lr .I, -i’-at lot- s pe - ’ i a l l s t  f u l l y  ir. o hIs confidi”x-,c”.r, w i l l  the
be-st r e s u l l s  be achieved , Adrit tedly nary se-eke- rs  after t’-formati’cr, ar, genuInely not
able to ret Ire the i t  ~~~~~~ minc, they ate not quite cprtalr , what it is they are looking
f s s r  U nt i l  t hey a c t u a l l y  c’s ’s ’  i t . N,v .rt he lesa t lmcs- y car, 1’..’ en couraged to try.

Secondly people seeking access I ’ -  informat ion seed to be awar . of th e i~~~or tanee of - 
-

accurat e data. Doc umerta r’i sqtuoted and au thor s ’ names l c . i5 i s f c ~( l C d  ~~~~ t . s _~ t W o  ‘1 t t-,c- l’a,eg’da
whIch can prevent questions teaching successful concl uqic’m r a .

F inal ly the user needs to rea l i se  that his and his alon e is th. task of understanding
and digest Ing the informa tion ha. has succe d.d in gaIning access to. Many readers are
daunted by the shee t vc~~ume of the mat er ial they hav, unearthed and far (rats appreciating
the eff icient ar- U rapid systems which have made it posaibi .. are frequently mrved to
cO~~~~rit ‘ h s ~’ t hey wis)’- .’- i ‘ ‘- “y )‘ .~cj~~’t  atk~ dI

___________________ ________  -~~ ~~~-~~~- -—-~~~~~~ -~~~~~~~ - -‘~~~~~~~ :~~:__ ,~~~~~~~~,
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one ~‘Z the I isat a t  epa in S Isi’ ;- r t’;’SI at  lot , of t i -i  a pape r w as  t o  cc.i .ui,.c a search of the
ic; ~ -t  .;ss air ht ,’s ’i~ U.a t~ L’aaeg (c i  see whethes the ss.L  3.’ - t cit c.1aaaifled as- s . - apa s ’ i r ,t c i m~ t iss i ,
I-a_ i be - r .  essmmr.. ’U, by - t i - c r  Iecv m .’w . - s s ,  i t  was f . ,t  that c la ss If Ied mnf u rm atiur , ought
to  t,ic’ c’ , i m c S C i  t o  dcl l ie  than ur,s ’ l a s ai f i s ’ _ i  mm ,.sitc ’ i la l cii .si t P s i I  al.) d iCCUS s i s s i .  of suc h
,1c.sc usi~~m ’ s  us -sli d l m , ’v i t a l  ly  ; s r s - s i ..k’ an u i s i i s  a t is ’ I ,  c - f  S tir t r s ’ , - ,S.)lr ~sf ~ sc’e~~~ to  r .-at ,’r ial r, s ’t
sub ject t o  Se’.LL it- ) Z~~S t i i Ct I o t~a,

As ’c ’ - :Jir.J1)- a seaL ol: ~~~~ I ut- Si -. the SSA:- A data ba~~c’ i’s sc- s 11-3 the pet s ’ - - ~i 196 1 —

ssamr..j the Is S Ls ’wmn ~ SI r a te i jy  r U) Kl.i’c iK r I , y~ (.i l-ITtIRATU)tl- ysj ( f l  l~ ’s”UMt;H’TATlON ~~~ (4)
IMP kl4Afl-’I. !‘~~t S~ VAL , ---a~.insj ac’t I’), w i s i c h  war ’  ,‘ s’:’ t - i, c-’ ,i w i t s  15 . s ’lJs:-  l1’)-:Na ~~~ 7)

- 

~

,s, lit :.  Sri,’ r c ’ , S I t e r c - si w i t h  IS) ar..i (~~) ‘sr _i (ii , - ‘ - ‘- t -i r-i ng CS) ar..,., ( 5 . ’ only
ejac~’ cisc’ r e tc’ s i’io . a i.; .— I  t : t Icc’ ,c;-p 1 1 s c ’it  S c’:’. - I l,ANI-: A l  s cr.’s ,;c- s . Whets C S )  ar.d C 7)
u s- S C  ~~ -r t - s n e- d .  a t 5  t a b  - !  I ?  h i t s  wa s i n d i s a t x c s i , but t rm ~ papers t i s - c cu-lv s - s p r o v e_ i

-.es. I’s,- 15 - f s - . b s i r _ i  S?.’ f i r s t  ~ cs; Sc ’ ~ I s i tS . - ,  were , s ’ i ’ . s r s r s x ’ c i  w i t h  the- sc ’c c e r m t y  c ,! t he nat i c - r i d
c ’ rs - i3y  i i i ?  ar c) .c 5i -~c a t c e rc ~ s ’herir I c - I  s oe’c;-Ul,’5 s e c ur i t y .

A t ’ ,’I, ’ i - : s  was t I - .c’ r.  t c e l : . ,- sl t O  the .‘~T lS  data bas e .s’ c’r It:,’ ye a r s  l9~ -~ - 197’s , sasi rsu thc’
t r i~ ”~. (1) J.1.SMI.I.”r -~~~ C . :  l i t- i ’  - l it  

~~~~ 
- I) I’- i R1U.T1s’P~ i ) ~~IvAS to rt’s~~d sc-  ac t (4). which was

t i - . c ’ m . s ’ss r t s m r . r s .I w i t h  ‘-~~ 
,‘.,A:-SlI ~~iJ C ’ . -i. s”~’kd’i’

y I’ ,j s vc’ .c’t C ’ ) ,  w i t h  ar ind icate d total
~- !  seven hits. Hc~we.”t S Ic - ’ ? ,  ,cr es t r a Se th iii) /.1 k- - : -  A - ’? w as ‘s- i  ~~~ r,ci Is i t s  w e r e  ir s . iica tc-4 .
Thus i t  was d e c i d e_ i  to  see what sri I?) • ‘st:SSir,r,S . .17._i the s,i, , :.t’c - m 5 I s i S  ic-s ’s-_ i 5 ,.Vi’i s’J
t i-cm’ f ,,s . .. w S r . .3 I..’; ~ c s c  : ri - - lid was t , ’  ~~~c -~ - i iti s ’i. and x’ r - imc :, is  i. t a - t s r : . : r u l i t a r y  rrse.m~. c -

exper iment s: t i - c  J-c’ l I v” s y  - I sci c i~a l  m . e I V i.~~’ :s to e l d c ~s ly ;‘c- iss ,i. S- SO. ! i’:ri si ’ s  us u t y
eruhans’rmcca.m - sts ( t h e  Us~m-.x’ywe li Mull il-l.’ c.,- .I l r . f , - rma l i - -i. snd ‘ ‘, , s ;  . . t t i ,.~ .c-’ r’ .~~~i-) : a s e c u r i t y

- -s’-.;l ia m . s ’c s t u dy  ,- t  t ic ’ A u )‘ s ’ S C C  I~4Ia :- e S v i . c ’  s m  t e i m  lsai~,’1 n 1505’ 5 ? - . ’  ~~~~~~~~~~~~~~~~~~~~
sic ~i the - ;- ‘ ~al w- r k  l ’ roj e  t 1 . z the U i . c ’ m ’ ;  i s~~~~~~cL

Tb. ~~‘.st t’e.r ’.’.li-t .cf ti-c’ abc v ,’ m I ,- r . s was t i-c-c C~~j . r s t s s , r .  - I s ’ ~c ;-.~~~~ f r o m the

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~AL A- ’~
5 .141’ the C~~s i , t I  - . 1 — - I  a l _ i  ~ r , - I I I ,  1.esS i i- U~’~~ii.s,,

!c ’ rm. .’c fo r  wh ic h, at least - ssi,firme,j Ihat t i-cc a t r o t e c j y  usc - U was ~~~~ - s  s i c - , t  ,,i,c’ . However
ti-c seas °‘ as f o g  ‘s. ..1’ i’d . 3 5 1  m - a - “ic-yr t ’ r - 5 . - s i  s i  cc) st . ,- - ¶ u s-,’ r.’s~-~ - ly the I dent ill cat i sir,

- f  papas. s ’t’, Ciasi ifi.d art . II3.4 ,~c ’ l i t e r a t u r e ,  S. -~ u t- I  ‘ ‘ i i  5 c - a i C~ . ~t t .c t r 3ic- a r ’ i s ,~ l’- t
have produced a 4 1 1 1 . -s ent  r e au l ’ ,

~~~~~LRL~~~ L~i

( II ri— c-’ ;‘: -t ’ 1c’~ of - ; - t  u — i  :ec ’ lc ~ ’, I c~sc’ t I c r  c - l i t  5 it -  5 C 5 i ’’ Il i s c  ‘.m -: 1. r 5 I, . .3 i5a l
&n)ot’—a t ion- t iAn imIc i  . SA S’ ~.dvi ” . - r y  s i O c ,t  is ’ s  A c ’ s -  s ; a c  ,- Rc-~ ,’as c i -  a r _ i  Sc- s-c-I-
Neul I ly sut -i’ ‘i-sc A C.Ali:- 1~ 

‘. I. s s 11 us. ¶ at Ic - s - (A ~AR I~ ‘‘c m  I s - r et s c ”  1 ccc ’ s- --d i ?- -, m. S.

( . 1  J 8 s - u I s - - r . , :r t - - r r c ’ 4 l 1 - m  t r l c . u t s - m ’m’r.ls 1 c m  ,.lr c”rir , . - I” sicer.i’rs , - .5cs IA R~
) s , . ? s t c ’ r r : c ’e

i’ rs , c - e e _ i m m : , ’. t~ I” ”. . S • 1 1. A )

3) N I) - ? - c-;-~ -a r :1, ~ sc’ i r x’ ,s; - isac- • o • p - c - n e t  s I s  ,irv.- I ~“x’~S at  Ac’ m s-I ,icOl i ca l Re sea t , P’
Labora ’ cr SeQ A u s t r a l i a  (A ~~ Mt’ ~‘c’ , !r f c - r -  ,‘ I - cs-’Ie? -.sj’s S 1 ‘ C

’ . — lOW ’s) -

(4) H II P ry - sr I. m c ’  t x- ’ r I c-  ,~ to t i - c -  s.— .-r i a case s I u.Iy - ~ -fl.: m I.- r c’r cc’ 1 - - s  ‘-c -_ is nija N ,,
l’l . i l — I  — 11 ‘1 ,

(5) $ 05—u- : 5 ’  ‘ 4 5  )ci-t’ I’, li- c - rem ’ i--i - a l  c c r c  t s m 1.0 the Fu r- ears ;a- c- A..).-r - y.
( Ir- f’ c ’- r ” . s i t i ’ —n .~~ icc ,- .,~r-,c~r- t sc c~~ ~i Sc-; c- .~~~ 1 4- ,

C ” )  I. M ast .  T ’- .- 1 .-A 5l~’i i r f  - i — . j ’i  r’ ~c~ -s ’,’— -c ’ ‘l’ s-- T r - ’ - m s ’ a l  t . v e t a it s -  1 ’c’lfl .
5 ( 6 )  J uts ‘c’ I’4

C ”) S Su l ich .  ?*p ,si c”rces w i t ! -  o r— . s m - c a c - a i s ) ’ s r J  ‘~a -  i- i ,  ?~s U\ . ‘. t I l .  5.1 , 5 )  lQ” ’~
em

(8 ) S I swtar, V A a sssath A~’ -,c a is, w r S _ i  data b,asc”s and I S-S Ils PlC ‘S -m Ii ri’ sIc-c ’ r ‘s trat i -
it-. S i-d i m,  tAr n. , I.ibr . 1 - c i.  Do,ccjm ., .1 ( t )  -c’ ; “p- , ‘ — ; l;S .

— —~~~, --- .- ,- ‘ .— 



Yul S last 8sndlin~ — a CritIcal review

by Dr. I, 8, 1~, J~~m.s,
cb~~iut.r $c m.sc’c. Division,
At , osi c Fn.rq’y 8...arct. Zst,sbitsiment,
V.a rwel I, t*on ‘*1) C*A.
6.5.

This ~‘.*p-c’ i *55 5 :s S ! .)eh,cim.(tats Sb. •‘a;.mtiliitie. tnhsr,nt in fuul teit unfor~~~tic.ims retr ieva l or
ire. t ea !  r .t r l . vaS a. lb. author pr.f.rs r call Il . The elac-eants c i  Ir.. Cat •y.t. are d.f*nsd and
a ~~~.. ri~~’ ion 3. ~x c”~~s i .  I the hanlss r .?riavsl  m l  .lis~.lay f ats ,’ 3-cnI that w ill  be co~~~~, I. ~~at •y.ts .
m. paper r~~a c-. t. - lock at t Im. c l i  ,~~eac- . c s,-.. a i S ’ ~wi r s g ef fect ive m is-creation retrieva l using the Irs.
teat apç st-ce Pc . Sic patti ..ms •-.~~ ari,c ums are a,a,I. .. u uc oth.r eachan m a.. for  i.nfor..tion retrieval,
s.ot biy lb. !!ce .’m au. t..aeel, u.ywc - r t  syat .hs , Th. f i r s t  part .! the paper ,‘-ri s , l s4es wIth as. •ssairiatiari
01 tIm. stranqth. as s ! weaksesas.a tha t are imk .1y t -  - ‘cst-s. ; is-. ire. t.at packages, The probl ea of
r.t*Lnmnq Cur renCy Crisi 55’. Ci 5 ” c S.c e m ;  ‘~:‘ - h,asi’;lcs.; i r mI -  t eat  los. .nvir~~i~~ nts are described and r.tri.c-s,1
per f orear,c ‘cs large -is Is ba.. a Is a ’. a- ‘ m c -em Sc’ -1 .

The ee,” -,c d part of tic . 
~~~~ 

r : - -’~~~sq. cs lb. author ’. a5~ierS~.s.c, wills lii. gi’*iv~ isctor~~~tinim r.tzi .vai
systee , c. ..aanm. ‘ha wu ).i a;’~ ‘- c c ’ ’. is of th. Ire, teSt  s;~~rssacPs , Sxtscsded features are .1.scrib.a IC

i s i e c - S I  a’. Pvc. I’, a,t t ic. 5 5 1  : i.,-
~~’ ~~~~ ~. a n s i  SlitI.. can tie. Sc-sea ,,‘th~c.riSomc. .r~ cirauri alth ~~r.

t r a i l S ,  c’,aS tat ,  ice s. ..r-o.5.~~ fl( syet.ea I,, thIn s - - s - I c - n ! ,

The paper i.. iit.. the el -at s ilt.. - 1  ft.’. is it .y .Ieaa when us., ’ a. 5 r’,a ’S.uu i s - -i tnt.qi’st.d
i c - f  meat  u .- aye!s.. . Such ayass.. -.1 - ‘i. rs- ‘ c : ad h~ r enqu i r I es  i-ut ask. pcesIbi e the 43*s..ination
I i n S - r e a l s - c -. I’-~~ ,jic sie r s .  en- I ten! eac.t 5 .Ia!5 -t- ..S”, T u-5n’cv l —3 .rm.’n’Is-n arid ce~~ut.f typ.s.tt lnq

Ia- i Sties ,  The ,‘ .s. - ~ .i e S r s f- ’ r e al Isis is ‘tIs-rcia Se-t arid lb. iI~v.rtanc. of linkIng to word
Cs. ’ .— I a’fet ea S a ten - i t?- . I,

i’s:. ;-‘a~* r s 1 5 a . i .a’ Sc -  • hat free teat Ic- I - tea 5? cm see at. being eva ) v.4 to provide
S - . - s- -n Is -  a v i  t rarci. “I S r s l s - r e a r  Icms ptc*c l.ea , ‘re - li! l - ’ s -cal iy being tackled Isy d i f ferent •oftwar.

t. ,- Pu-, s ;ie.. I’ • r ? t c . cc . - r . , !-. •y.t.ma cspes-c 4 ‘! .- ;v a . l t s i i  I’ y li-st infi’cr~~~t inri scientists can deelg e
‘ha ir  -~~~

- i’m ? r.a’i ‘ic is’’1’- - ’ *c-s d eam-.,aem. I’ ‘.rc a r.tri.s’a ay.l.e .nvutc,nea.nt that II tailored Is - their
- , c,~~ - , 5 .  i,-ccc - 5y. as%ycm. In .y.t.* 5c c - a S - n i .  s’ r a.’?Iirai, s)5 S’a t C5 ’

~~~~q5t .

, .  -~
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The ailic (n~~~ ri() stats Sou rces 01 in s.iente are t ill  now scientific journals, books , tables , and
reports (‘Data f ros Li teratu re ’ - In contrtust to data •bout Iit,riture : Bibliogr.plmic Data’). The
advent of the n~~’~~iqIt al ecssurinq and data processing techniques produced a second source Qil of
fast yow’ng ~~ortance (da t-a f row ewasuresents, V rt)u aode l ca lcu )at l ost by C~~~utii’S, and V row

- s t a t i s t i c a l  inquires - briefly: ‘~~~su red Data ’ ).  The large data growth rates due to the very recent
tec hni ca l ~roqress give ri se t~ a t b .  Increase of a third sourCe QIlI (Picture Data’ ). Since the
eva )eea tton - , diss..ination- , and Pc andling.prob le.t of Aerospace data fro. 0! are very saali - and
prtnc tp a ) l~ so lved - cm~~ared to t hos e co nsid er in g 011 and 0( 11 they w i l l  be disrega rded here . Since
the probless w i t h  QIlI are even ~~re co.irlea arid wore recent titan those of QU , they have to be
disrega rded, too, due to the short St e a  avai la b l e her,. The organic specisli:ed infor.at(on growth
led not only to the beginning of the second c’ata sourcE ~11 but a lso to the necessity to redefine
-~r subdivide the ter-ws data acquisitIon and data processing. For ,*~~~le it becase necessary to
introduti the new ter.s raw data acs~c ’ s t t  on’ and ‘data preedit~ ng’ as wel l as to subdivide the term
data processing, in contest w!t~ data eva luatton Proc edures. In onteit w Ith dissewinat ion and handling
Procedures we are now faced with t ile Drob b ons t-c  d ist inguts”  between s.al), aidIi~~, and large inforaitiOn
systa.s.l~ae to time fac t that wost of the np,~~r t c  Aerospace Data ( ‘Direct  Aerospace Data fran source
Oil) are non reproducIble ttwe series data - often also spac, dependent ‘ with trowenduous growth rates
i t  w t ib  be eitr~~~ly d i If te , . ) t  and s i an  consm.alnq for any s c i e n t i s t  ( secondary user ’) and $nfer.ation
tystis (doc i,aesttatlon ,cc’r s vc nf”)  rus t a~t iv e)y wo r us r i g  ~“ the ‘.is ’ r i c - lc fii~!i1, to evaluate, dissesi nate
and handle those dita e c t l c  5 ~~~~ degree ~f e fIi c Ie~n v  and re)’s~ i )tty. ‘~cus  it  i i  very l i k e l y that also
in the future ‘,,. rtc S.rc-tp-ac e ‘ta ta ,i(hanOe act’vi’I ,’S a l l  by far dowin.ate the pur, handling
I c ! i v I t t t I  de spite a’~ tec’v’!~ sl p ’oqret t .

~~, i~~eo~~c : ~~
The a . t  t a ’- we “ a r. t o ta!i aP~ ~~‘ 

s - ,~-~~ c - -c-c - c c pr’ob t c- s% is - c “rn e ’’ w I t h Ae rnsp.ace data is due ti the
tr~~~sideOus data grow-tn rites (fnforustion esplolion) Which we Observe in the i ndust”ialized nat ions

~

5’’”q c-’ , ‘s ’.’ two -ie5edes .

There sr~ ~aiO 5c r l ic c i pl l ‘ n f c ’iriea t -v’ proti)iie% :.  ~. s . i- . 7 . e:

I. S’~Voraition can  be 5~~ i~ j batid, I sea (e.g. bijipan l t  I, ti.. cannot be acciewilated.

2. Further inforaitlori growth rates w e~~ In~~reasr the te nsc ’ ,m between structural differentiat ion (i.e.
branching whic h ‘‘. a consequenc e of so r if led organic qrowtPfl and intecgrat?on ( i .e.  striving for
better o v C c - a ? l  v iews , W h i s ”  are a aced of our present s’mc ’et i .s and WhiC h are a consequence of new
sci e n t t c i c  results arid new tech ni cal Ools).

Branr ”’nq “-cc. oft en cads to an ‘s~’ganIi at lona l and t rcst l tut tona b s eparation between Data Acquisition, —

Data tk-cc c~~nt at’nn . and Data 
rr-’s c - s s s n q  &ct iv ttle % as well as between R,s~ar~h and Servic e Activ ities.

‘i c ’ 5  :f!en l eads to various uc-ceipected. negative consequences . C~ c. ’ntatiorI act Ivit ie s 
~~
. 2, 8~ will

s a y  a tey role in avoiding and - s~c- reduc ing the negative separation effect s , (Docuo,ntatlnn eans: the
t v ~~t~~~~ !’-  c o l le ct i o n  of i tersture t i c  a broader tense , iPie ana ly sis of the facts and the storage of its
ssr ’ nc ipal ~l~~~s.t; w ith tile tntistt’.-sn of providing a fast  and o~~t lete retrieval of the fnf~ r~~~tion
wOO0 request.)

!he aac’~ nuj.Srm() data scc.rces ~1 in sc ienc e are till now ’ sciecitific journals, book s. t.ble~, and
reports (‘Data Iron literatu re’ in con trast to data about literatu re : ‘8$blio~,aphic Data’), The
advent of the new d igi ta l  aeas u” ing and da ta pr-occe%sinq techniques produced a second source 01! of fist
~c --c. ’c -g i~~ort.nce (data Iron anasuar,we’nts, frow c.~d.T ca l cula tion by cc~~ uters , and fran sta ti s tical
‘fmq,, re% br~ e !’ , ~~asur,d Data’). The la rge data growth rates due to the vpr , recent tec hnical
Dc-tigress give rIs , to a cow increase •~ a third Source ~11j (‘Pictu r Data’). ¶, inc the evaluation-,
disces ination., and handlinq-prvb lesS of Aerospace data f r-ga QI are very sail) - and princ ipally
tol~~d - c~~~ar-ed to those cons i der ing 01! and 01 1 1 they w ill be disregarded here. Since the probl~~~
wi t” ~t l l  are even wore c~~~le’ and ore recent than those of QU, they h ave to be disregarded, too,
due to the Short t iai available hero.

‘a ilin g about Aerosp.c, data ‘c- general a”d sw,a.eric Aerospace dat-a tn special we “eve to distinguish in
P’s~tPt caseS between the following two categories:

A Direct Aerospace data . Data tha t ‘tea c- ron the inyesti9ation of the Aerospace,

•, IndIr,~ t Aerospac. data:
a) Da ta about any dev ice for the investigation of the Aerospace
b) Data about any type of Aerospace transportation and/or c~~~snication/nav1qation tystee

we wi l l  only deal wit ” ns erlc data fr-an category A , respectively 011 , and denote the, for the



~ 
- --- ‘——  -

~~ 
-
~~~

--  —--~~~~~
- ‘

Io.~

sake of brevity ‘ni. e ric A-erosp~i~r data , Alread y now - -
~ 

represent the aijor portion of a l l  the
av a i lable Aeros pace Data

II. EyAjUATli~i PROBj k~ “f AL ROSPACI (~ TA

1. Problems ,,,.e to d i f f e c e”- ’, ~rs c pe rt Ies  ~ f data

~.eneral1 y speMmi’cg, any ‘c -fo r-nat ion Iha be - r — ~essed I- , a co~~ u ter  ~~ ‘ be regarded as ‘data ’.
)4~~~ver th is gene’~~l meanin g ;‘r- du~ es *any misunderstandings in alm ost al l pra c t ic al cases when we are
faced 5 c -t h more detailed data )c.t’ v ’ ’iCt. TPi~s we have to specify ti’,Is tern 

~ • ~~ ii -:.

‘ab e t  )a arid ts snow tile main areas of data doc, ntation and some data f iling aspects.

~~ rr ~h~ n 4~) S of t he c-~,’.erIc Aerospace da t a  Delan O into time category c’f ti.. and space dependent mson
r s r ~~~,.,,!l’lt - i ita , sc - ’  “ tnmtrodu~ri. s p e c i a l  prob lems for any data eva luat ion .nd interp retation
a. Ii .’ I~ -

r . - .~ a” ’ ”  Shows tile r’e~~45tt ‘ e~~ iri a i sc ie nce  w i l l  c l a r i f y this aspect fr-a. another point of
. r w  It t’e~~nas c t c-a r that all data that belong into tile category ‘reproducible’ belong here Into the
Lategory (~~1cJ’t’O0S - -i’ t rO led by ~~~~~~~~ ‘~r’i,’ reproducible data’ bel ong into the category ‘uncontrolled
,:)d’, i’t IQr S ’ I c - sic , rc-..~~rt,i t i in ‘.‘ - w ’ . s-’m ,.ltarmeous) y t” at most n t t ime Interest ing relations deduced fr-v.
.‘u ’eer ic  Aersspa ~e dat a Isa,e to be “'‘ained l y s t a t i s t i c a l  methods , There are two principal statis t ical
.‘“~d~ — ‘ treatln ’~ ‘ i rge amounts — ‘ data a ) r requency d istr ibut ion s , b ) Descr ipt ive s t a t i s t i c a l  pa ra-
‘~~
.rr’.. A.~ add it io n al ~r *les is rtrøduced by t’se f ac t  t ha very man ,- of the just mentioned nt~~ ric

Ae .- -- , a , e dat a  are t ime ser i es  ti ’ t IS nap s e r t c - s  is a set of observation s at differen t times . Eac h
o(-’,er ,a t t - ~” sr measurements - - c - s i s s  - ‘  a ,,. i” l i tat i ve  ns,~~,er that describes t ” ie measurement as well  as
of .i sc~ond nu~~ er ‘,c’ v ’. i c - SL ”’ b S  t”e ti, at ~~c c C b the .asur,ment was ca r s - ed nat .) If we deal with
t’. se ” ’ rs (data , “‘er there arc ti) n-c. ~~ w e l l  dev.’oped an d tested apt ’i ’dS of inferenc e

sn’ i~~5’~~r , ap pl i ca b le  - large areas , c ii, t ’s.-’ sc- w” i C’ i one .c -ow’  ‘rv. .nalytical Sta ti stics , ~‘5I5
c i, j ’ c -~~~~ due n the (011cm -i fict oncer r ini  .cmr series data we find that adja c ent Observat ions are
~~ 

.‘ , r r e l at ed , e q . ,  “ ie~ are not r~e~sendent ~rc~’ CRC ” Othen’  •i’ i~ so ca lle d ‘sc-rI~ 5 correlation’
Vie s c - , t  a ’’ --. the generall , .ised r.t -~ a ’iirs or- s ’,a—dard dev ’c ’’ons and t roubles time ranqe-estiimatson s’

0’ “e t  ~ c- “ .~~s ’.”e’.e’.. ‘“ s  impl ies ‘ ‘-a t  tb, ria ’~~a’~’ -” 
— r ‘ci terpretatcon c’f I’s ’s. c- sn- reproduc ible )

~ ‘w e  SCr es i a i  “s”~ s., ’ r e S  ~ m.C” 11r2,’r .1c j  1 -’c~’”-cr ~s ’ a t s ~~a ’ c~j~er ’ ence ‘hart tile eva 1~ a t — s - cr of
“.pr~4~,c ’ble umli “ c is ye,’ . -

~
“
~ icc- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ c ’~T.’t h tn. pla’-’- ’ng ‘~f those

- - ~~- “~at ’ o c - ’  s,rt t.ss -.c-paretni (c-v. the ‘e ’ ”.ani t ,‘.i,f’i” b ni,t t,~t’- ’- c c - -I deal ’ ng ..‘th nor reproducibl e)
~~~~~~ %pr ’~~S data .  ‘c--i. pr~-’b

1 e~.-s m ccci’ . ” f ..r ’- er  - ‘  we “ i.e ‘ -  C’~n’~~’ l”- s c~~ l tire . —~ sl y strange’ spatial

~~t , ‘‘ t’e data.

2. ~~~~~~ &~~.~~ s % ’ t ’ - ’ -’ ac-I “.; ‘a ~~~~~~~~~~~~~~ 
prob lems

.us’’.e ‘“c ‘a- ‘‘-at ‘“  ~C”pr i i r.i. ”r ..c ’ jaU are ‘- e ‘w itS ob ectiwc ‘nifs ncma t t ori c-” j r : rc -. and therefore
c,~ “-a m- ’. i~~~rta’’ ii,15 ‘‘r  r a 1’ - ” i’ dad s -n ‘‘n-ding pn--~ - e s s e s , -o”i’ %~S 5 c-i’t fo’-oe ’ t h at ve ry
l i e ’, ‘“ c 5ci~~ - ’ n - i ’ , ~r- tiecisi-su’ s and art isc -~ are ba sed on ewotioc-is, i .e. they depend ‘sic subjective

:~. 
7 . ~~~~. “ flc-’.”.fr w~~Ib !“- e Irene’ndou’. -c - f or ma t ’ -” ir ~’cw t P. r a t es , esp ec ia l l y 1s s r  0!! and

a::: . ic-id time s t i l l  Increa sin g s- r - ware~harduar, - ga; S c ’ s  leads t~ the increasing use of subjective
‘c-f -‘c- .a~~j~~~. ~~ ‘ c -c ,~In~~t.ly ImplIes tilt d c ’ s 1 r”. reached on a golr- course or by dr’n~snq a beer with
.st a c.- - :’nd perSOri . r-~’.’ ,,~~~le • might dominate by far those based upon’ more objective data that stem
‘‘— c-s sp.ci(i- “ f s r ’ n , a ! ’- s -sn’ sy stems . :c- the ‘ ‘n-g r~,c- “ ‘c  s c - i )  strongly affec t a ll Cinds of official
‘i’c)rnat’ n’ ~hanne it , e spec ’a l’ , •Ps. larg e c-forait~~c- Analys i s (en’te’- s (IACs) 1. 2 ’ , time ~~~s
ièo” 11 Data Centers ) : ~ well as a l l  larger da t-a acqu isi t ion systems , e.g., Sft.t~f3S 9 .

• “. m-’st measured data (~‘~‘~~ catego ry ~1I are stored di gi tal l y these days and aOstl y wi t hout any
•iplenator , r~~~rS~ , fl its  ‘*irtI c.,~~ docs~~ citstioc-i’ mates tile data only usefwfl for an tate-manly small

‘ii penieral onl y time pr~niclpa l invest ’g a t nr  ~P1l , who just matched the procedure to his
-mc- spec’al needs . These days attempts are mad~ that part o’ these data - at least those that stew Iron
vee- y •,pen’;’ve e,percmenIs or those t ’ - a t  are of incre asinci interd isciplinary interest - Is ma de available
by ~ -kI ’ I ’ - -~na l  doc,..en,tation ~irocedures 

(pr  a “r—~e4rr user-c~~~~ iity, e.g., with the help or- various IACs.
• ic tç  w”iuld be a large step beyond th, t i ll  c-cow pred-w’nant data-eachanqe or cooperation schiapS within
-sn’ p sp ec i f i c  f i e l d  ~f c - ience. Already now there bec ome yl~ ib le c,’iite a nt~~er r- problems e .g . .  the

:-‘sr ious and/or conscious data .4suse by secondary users, data protections problems is well at many
a~~-nis ’ rati v• and economic problems.

Due to the large data growth rateS we have to subdivide not only the term Data Acquis ition - tee fig. 2 -

but .Ic~ the t ee-. Data Processing - se, fig. 3. Fio . 2 s hows also the meaning of the newly defined term
Data Pr,editir’g and s hcwv’s further a new term, defined by tile author n~~~ly: Ostogripity, which is uSed in
c’alogy 5” t he  term Riblin.qraphiy. (D.tographies give that •ini*~ of infovmation - e.q. type of data ,
acc urac,, ra l - ’~r e t f - ’n~, s ampling rites , f ormats c t .  - which t~ required that ‘secondary vsers ’ can uSe
c-s~~~r

i C date - generated by pr -nclp a l inves tigator -c - wi t hc - m,n i iu chances ~f misinterpretations.)

1” “'a conteat w ’ t ’ -  a t l Data preediting activities Video-Gr apPmic- C0~~,n icat ion and Doc m~ entation ~pt~~
.lGRO~~S) w il l play a very important rol. : ~. ~. r~

c-.
Special data doc uee ntat4sn ’  steps or datograp hc i es have to be performed nc-i each step iran time data
tc -i..’-t%t irwt procedi~r-~ to time final data processing (data eva luatio n arid interpretat ion). The brOader
the secondary ’ user’co~~~emity will be and the les s backqr’ovhed info raitiori these user have, tJ* nero
deta i l ed tic, da tographiet have to be written. Very detailed datogrepities im~~~yer lead to two problems
c-in t ime one hand it it very time cormsm~~ing to writ e those detailed descriptions end on the other hand it
als o very time ccrmsmeairiq to study very detailed descriptions. The less detailed a datogreply the smaller

~ 
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the n,~~er - sc - aiki c tmi- i c al ~ser’s ‘ ‘r ,’, r save o rivisage a d(~~ roaise between the navi*ga wanted number
f ‘sei~ondary’ .~s ers and a neces Jry m i n c - m~~ t eat I - ,  the dalographmes. T~~m s  w~ )l lead in the documen-

tation area to a number of p rincipal problems . Ii mnform.tlon-syste.s dea l w ith large awounts of dat,-a
arid they wan t  to suppl y vari ous related Serv i ,,rs , then n addit ion to da toqraphmes they have to tntrodu~einot’iVr ‘a c tiv i t y ’, w n c - ~~ c- is denoted as Data’Catalogue by several information handling agenc ies , e.g..
b, idDC-A in Boulde r, Colorado , USA (4iq . 3 , Ta b l e 5).

3. Some eaaap les c- or t ime producti on of large am unts of data

a) Space transportation Systan (515)
T he STS’program plans about 500 il lghts between 1979 through 1991 for the Space Shuttle and the Spacelab.
A maii~~~~ data f i m  of S a 10 ’ bit s ,t’r second is envisaged. “sc - s ~~rr’esponds the ‘production’ of a
‘DiN M fi le with ’ 500 pages dec-c -Sl y printed w it ’ -  te.  o’ t i ” i~~5 .  ‘ Pc- u’. fo r a 7 days ‘Ic -ps i period with
100 ~ duty cy . c we cou ld  get t 1 ’ 000 of su~’ t i le s  w c - t Pc - ic-format ’ c -c- ’ from several sc i ent i f i c  domains .
After I? years 500 f l ights S c -c - i s  wcc’j I~ be 30 000 000 of ‘.c-j ” f m l ~~’, w i t ’ s  500 ;ige~ each , il*sst t w i c e
as muc~’ as the largest library of the US Congress (libriry of Congress) store s S’~’1c, concerning the
“c~~er of vo l umes.

b )  J t Pmer programs
‘ne j~~st mentioned SIS-progra. is only Out of a larg er ni~~ er of data intensmcp s ci en t c - fi c programs
wh ich are •lready in operation or whi~ ic are uridtr preparation , e.g. satellmte-aeteorology . Earth resource
i c - a te l l i te  pro-grams. Aerospace programs etc.
n the 197~ report ‘Geoph ysical Data Center-i,: Impac t o c- Dit a - l o t e c - s t y r  Programs’, the C,eopis ysc-ca l

Researc h Boa rd of time U.S. National Academy of Sciences ’ National Rese.r’c n Council evaluated the impact
“ large scal e geophys ica l  programs c-c- the U.S. and ~X-A . The y found that the National C l i m a t i c  Center
c-mad about 77.000 reels ct d i gi t a l magnetic tape . T hme Nationa l ~ ‘a-:e ‘c - c t e nce  “ita Center had about 41.000
rep s , and the Nation-a i Geophysica l and Solar ‘errestri,) Data ~n’n’te’ hid about 600 tape s l ”o. on ly a
few years of data acq u isition of th is type. “se’.e Cen ters, t rc - J rt’cer ,.‘t ”  t’-e ~iat tonal Oceanographic DataCenter , had •i ’ lion s oc- ‘apt of f l .  record s and cub ic feet c- ’ ~a~en- do~umentt. Further , a samplinq of
some 14 nat ional  and international da ta -co l lec t io n  programs t h,n c - n progress c - c - c - i i c a ted that these data
1 a d-s ~~uld increase by s~~~ ~~~~ ~~~~~~~~ (equivalent to :,s m i ll ‘c- d i g i t a l  magnetic tapes ) . This is c-n
additi on ‘-s the ont’c-u mng c - c5~. - r t a n 5  Center “- let c’~ ar-,h’ . c - c -.~ data ic -s photographic, gra ph ical , and
paper t i tc - .. iar  forms - truly a formidable tata I _ .

Directly appl icat or oriented programs
F~~r evample time o il .  ~mç’a”’cc need large a~~i~~’ t -  - ‘ ~e-’ ’,,’- y ’,- - s  ~~~~~~~~~~ 

-~~,- t’-e r r-q’sotir-ce-technolo,qies.
sf  t ”p  c-er; ac-ge c~~~anies 

cc - a c - c  c-’~~s ‘.e~~erc
’ ts ’’ ’ or-s of  tapr s w I ’ -  da t a -  ‘~c, :‘c-’ogr.ss of measuring

tecicri’ ~-..e’. c ’ .  well as ‘‘me ~- ro-gress c - n ’  eva l~ a’ion ‘.~~~~
‘
~
‘ji., as wa ’ 1  as ic’ ‘- i ’e - i c- c-. character i st i c s oc-

t~ me s e c - - e s  data ‘~~~~~‘ , S c - c - a t  these tm c ’ . s w i l l  ‘-‘e , e’ srd - - ‘ -
. i~~i - c - c-’ t - ,,t ‘,e , r r c ’ times spaced by

several yea’s - ‘‘ t  ‘ e a t s  5 - ’  n”- - ‘ .S doc ,Fce’stit - -r  ~‘rob )ems , s’ - ‘ -av e  to be solved and w hic h are c - c t
onl y duC t” ‘.‘ce large ~~~unt 

- c -  data t a ’ e s but also to tie r te. ’sc - ’’ aI  maintenance.
s c-~~~c-c-~ ~‘--a’n- ‘s ‘-~~ad ays n other f ie~th c - ” a” ph ysics sr ~eol’c~’yt i c s  a ‘production ’ o9 large awounts of
liS a y iç i 5 ’ ’ n’~ due - ‘- “si. .pr j rt’cerit tn’,,’ ~~v m”t%  ‘r  c-’ S -C t rr’ri(t e t c .  i’ - -i .~c S ver , -vafly wodel— cLal cu l’
a tc - n’s w a i c i are performed w ’’- t ”'P ~~~~~~ ‘‘ ‘w- lrrri c~~~uters .

ii:. D: iw:’Iec-:aN is~) ‘tP ~M~~ :’m . r~~~fi~ i m r

1 Data (. ‘ac’~’ .,~ “an-~e ‘c - measured da t a , c-~~,.r — e

)n~ c” t~. wost t~~~rtafi t a c t i , ’ ’ - e s  cc -  the Aprps s pc-ac e doma i.c- wa s sc-md c - c, the c-nternat iona ’ cooperat ion of
‘n%t ~~t ut P S ,  ‘‘-. perc - ” ,- m,an:e o c- Jo’’” ,aper’’w’”tc and S ”’e eacha’qe ‘- c- Ic- ta isc-’tw -..n- ‘ “ t c - ’ t u t e s  tha t
performp~ ‘-e s ame n c, iu t la ,’  measu r~~~n ts, r n- ,n-,. , ~ ic-~~~ am’ -. ”! -c - c -  ‘c’i.s~ data “?ernat ional coo perat ion
ii one o ( the m a c-n postulates 1 .’ c-c ’ p c - l n’~~~ c - y p  -u Sc  ‘ “t c ’ r~’r,ta ’, ’ rc-’ ‘ ‘ - s  “c ’ual ev ’c-a c-”,, dc--m i nated t ill
now the wcy,’, data ,-ircc-.,~~~’nctat ion ‘, rn ’e  ‘c- geophy s i c s  (Aert -c ~.ac - e T . , t c ,  e,change ? — “-a ~c - l ac .  d i rec t ly
between r,seac-c h n~ t1tutei, or v ’a t ime Wilts c’., ‘‘-ii was ‘“ c’c’ c - n - i t t  Sc -’ m’s “tie- areas ‘n physics
~ ‘ere t he data, (c- n- ezampl e (re. ~a ts. r a - - , phy s i c - i ,, sen-c a , s ’ l a ” le — ‘ c-n ’, c - - n- c- i-ic-. s p e c i a l i s t s  but
a l t - s ‘ ‘ n -  a wider usCr’c~~~~flity, that waS -‘ ‘Se c -c-  oc-i ’, inte rdiscipl inary r.’ atc’,I Sc ’ !Pc - c-.j t ’ ’e t .  Just now
tc-mere are c.me additional attempts ‘— ‘St at ed to try to male c - w c - ’’at- ’e part s of the gec-’~ ’s.c - ’.’ c a i  data  - at
leas t t hose that s c--em c c-n. very cc-penci l ’. eaperimentc “r those t hat are c- c- - “  c- - .as-”~ ‘- t r’ - -d ic r i p l m r ia ry
‘c -Sen-cd - t c -  a br-older .,ser.(cv~ uncitv , • - ‘~~. • w i S P ’  l ice c’p ’~

, c-c- c - ‘-.w y esta ’ ‘-shed IAC s . llowev*r. t~s c - sproduces -~ t only economic arid adein is t r a t  1c -v e as we ll as organizic-q problems but alto a prInc ipa l one as
already .ent$ oned. This implies alto that one of time majo r  tasks c-sf t ime new informat ion SySta.5 is
‘Advi ce ’ c-~~ secondary users who request n~sn.,’ pro c-5 , - ‘s ip data. c ic - c ,  ~dv ’ c - e  is gett c - c-s q h e  wore difficul t
the wore we deal wi th t ime series data.

2. Other problist -

Dc-me major pr-obla. arise S due to the fact that we wos t ly have t ic - deal w i th ,  wa n - c - nu t general in-inc ~f data as
i -c tha~~ , in table 2 presenting various steps of empirical , evp rimental sciences .

A further probl~~ i t  due to time fact tha t large ~~~,j nts of data can sees fran pr incipal ly differen t data
sources and generations - table 3 and ‘an be used (or different purposes, tor ea~~~lp Res earc h or
Servi ce Ac t iviti es - table 4.

Another very Important proble. arises these days d.c-c to I’-. fact that we have 5” lea) with thre, typ es
of information systems : small , medium, large - se. table ~~.

I t seems important to mac-i ti on that we have not only to di ;t i ngui tPi between time various services that are
supplied by the Informa l ion-systems but also to keep in •inmd that we also generall y deal with’ different

_ _ _ _ _ _ _ _  _ _ _  
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‘generations’ which lead c c --’ differen t mai n ta Sks ’ for the syste ms .

In the firtt generation when a new field oh research starts the main task of a system is the collection
c - I  data and to supply time informat ion who is doing wha t and where , The data should in general ’W’
preedmted bc-it not c~~~ressed , We deal onl y w ith fai rl y small amounts of data. i n the second generation
when the field of science i~ wel l establ ished we deal with a lot more information . Then tile main task
for the mnmf o rmat ioc -s ’Sys t ee s i’. t he &‘icumentation , The data are mo stly distributed in a s l c - q h m t l y  compressed
form. n tim e third generation we dea ’1wi~Th very large amounts of information Miterature and data ) and
a w ilt ” dmstribu tton of ‘raw data’ ~n-~ or preedited data by information centers is i.ooss ible , lime da ta
bc - we tO be eithe r compressed ‘c - c -  sm a ll portion s hav, to be se le-i ted before they are mailed , Thus the
compression of data and time compilat ion of data catalogues bec ome ‘mow the main Sa sS besides the olde r
alrea4y~~c1assic al ’ tasks ,

IV. ~~ hC1 1rc- I~Yi’

Due !.c- t i me f a c t  that ‘v-’ - ’ t ime numeric Aerospace Data :r c - c - r e c ’- Aerospace Da t a from source ‘~1 )  are non
reproducible t~ -vc s e r i e s  data - -, ‘te n  alto spa e dependent • s c - S c -  t remenduous growth rates it  will be
eat remel y i , i b ’ c-,~~~l t  and time consuming for any scientist (seicondary usor’) and information system
(documentation ~c-e rt ”ne i~ not active l y working m i  th e spec if i c  fm e l d ,  to ev aluate , dissem i nate, and
handle those data w i t P ’  a c-. s ys degree ic -  e f f i c i r n :y  an’ d re l’at ’ i li ty .

‘c-’ ,~-c- ‘t is very likpl y that alto c - c - i ~~ f~~~,c- rp nm~ erlc Aerospace data cc-change act i v i ties w ’ ~l by f a r
dominate time our’ im a n d h in g act ivities despite ac-’ , tec hn ic al progress,

-i 
~~fL~~’hC(S

1 1 AImbe l, ~~ . ,
D a t r c - ’ ” - ’ , rc-’w t ’ .:” jft d -dobc -~~ ntatmo n -j~~c- fc- j h c-’unq uni’1~~~bc-’ rt c - i i s l ’

~~~~~ “c -’ c 5c-  enta rtag l - ~? ’  ~ 3 - IC’ ‘-C’ ’ . IC’ ‘-i ¶,aarbr’jck,n. 5. 1 33 “
5 c-~c- ,-t  : Wj ’P’ i ldp .- “  der laak e , Petpr  P’ - c’t (D(’,Z ’ l. ’. . Ver lag  Do k umenitation Saur I • , Munci,en ,
‘hew ‘c - r m

2 COOATA . ~9.’’

~~~‘ttee T’- Data S - , r  5cc - c c - c  an --i ‘C~~i’-c- c - c - c - ’ ri~~, —

-:)~~~
.* ‘p c - ’ p t c - n - ’ i’,, S I Boulevard dc ‘hds ”t’m~s’c-?c- c,, ‘‘- ‘Cii- P~rit , i n - a n - -.,’

) ‘  l4artaa,mn ,~~ . I, ’~~’Why do we need data, what ~‘r’n~~c- ;’c- c- data e va l ,c- c- ’, ’~ r problems c - i cc - c 5 . - Ic-p ~~~~~~~~~~~~~
ier au% c -~eber :a~ C’, sernforschunqs:entrsr . c - .  ‘S14  I enstemn-Le-o lc-c lc-I c,P,af en 2

I ‘4 c - r ’~~~ ”, ç s , ~~~~~~

‘..wc- - ,- c- sr-mit - c--n’ e .ç ’ - s ’ - r  i’d ‘ ts con sequences ~,-c - r - tc - ’.c -  c - ( c -~uc - I i S c - - c - n ’, doc umentation , and process ing
a - ” ’ I Data ~en’!rr £ - c - c- c - c - I c - r ’c - ’  .r- ’-” ’ s ’ - ’  , DP ’c-’- r S  51—11 . “c- c- c-’ ‘n’rrc-’’,tr c - i l  rh~ i ,c - c - i ,  Report UAI— 6t ,
U.S. Iepc -r”s”’ - . ‘~~~~n - c e . ‘c 5M I (~,, I’nullpr , - I - - rid . R030?. - - c- A

S ‘ ‘c- .c’ ’na”n- • “,. c- , ,
9-p ’,c- a- P’’ .,.’’lc’n- ,‘,.n- c- .c-p r~i-, - c- ” c - i ;.. c- ..i-,

~
• .  -n - n- ’: . i” c- t ‘I, ~~~~ c-. 5 i 3 & .53f.

I— ‘ ‘wa n- ur” , ‘ . ,
:nfon-m,at~~ — c e . c c- .‘‘ n’  - “.rpr ,’n’c’, Folgen , •i c - e .I~ c- n~~-,’c-1 ~~

‘ -

“c i  1; ( “ e rg c - e c-c-rid “- ‘ - c - ”m c - t ’ c ”  n’ ’:, Bd c - ’~, “c ’t c-c- , -

C’ : Pc-’i~~c-~~~~c~ c-let :c- ’ - c-’m.a ” ’ ’~c-rcw ac - -h 5tc -~ s. rt z , ~‘c-i 31 , sect c , 5, i’’- -~ -~- - ’

4c - rtmh”c- , ‘ , c-

ht~~qc-n - ’c - a l  0.ata C,i’owSP’ Rate ,“r~~5c-i.V”’,
tc - t ’ lc-ter’c-a!~ - wc - al COOA’A Conference, Santa ~ . a i - ’a , I t a l y . mtc~ C ’c - -C ’5 , l~~

’i ( Prc-x eedings Sr. press )
— A ‘4art-mir’ • ‘, t •
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~i ’!., i ic-i r~; I, tpmn’ f c - r ; c i- cc -.,n’y,rentr’c-,~~, -7~ II I 1n-1r’n i, !P’c- ’~ c-’c-’N’ ’dShaf en ? , rc-ei.’c-~~ny ( In press)
Wi l l ia ms , fl , 1~~ f.
Sit ~W5: An ,~en’at’-’naI real t’~~ solar terrestrial environment c- i l : in i tc mrmc -c -1 system

‘hO&& tec iwm . tare,- ? Itt-cR ‘ ‘ , U.S , Department ‘-~~ Co~~~rce, Pould r, Colorado 80302. (ISA
I’) • 

‘h-C’&A IDS . 1- ~’~
‘‘ ‘he ~~cry : P i l o t  M - s n - k c ’c - -~ ~

r the informat lrws n”i’irc -c c -o n  cc - c - i t 5 c  consequences for
-Ia ’,a ac Q u ic l ’ c-” . - c .~~~”? i S’ (” , an-c-I ts rnc.scS nil
‘I’M (OS ‘IC.jD(, S” ., ’ c-fe r , f’clo ri4~’ SOlO?, ‘cA

-

~

- - -  ‘ -- - - --- ~~~~~~~--- - -—-- ---- - - 
- 

~~l~~i



~~~~~~~~~ ~~‘~~~~~~~~ - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

IO-~

VI . At klsCRdL(DGk~~~NT
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~~ . I. Aaford, for time support. Plany co l leagues he thanks for cr it ical  discussions , especiall y at
time WOC.A-STP at Boulder, Colorado. USA and at 112 4 at kar lsruhe , Cermany.
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‘c- ’. I ’ S l  ion. ‘c-t’~~t’ we c-ieal c - c - t1c- -c c- -e’ L c - Y v  ~m c - IS .c-c-’c-s c -c - rS  - c - c- d ata and c - ma in l y w i t h  pure researc-. -’c-
- I - c- ‘

Se c-c - ~jenc’ ratc -~~c-c-

: c - - s e c-’-n~’ -  - _c - I c’ Data ~c-’ c c - c- f ’ c- c iu’ ;iC5 , t ’ c c - i c -  )
‘ n- n -spec- d c- c - c-. ’” - ‘“5 branc ’ ”-; i, c - ’ — c - i s ’, ps  ~ j C  S c  t ic-se cc-r c- 1c -n c-, information growth i i i ’ l y that
c - c - c-. - ‘ c-- ,. , ti,A, c , ~, ~~~ 1 , and t Pc - . ire .~c ’ t i n Q  coc-aplec-er and are slow ;y in stitut ion a ll y
c - c - ’  - . . - c -  ;.ic-’ - - ‘ S ‘ ‘.15 , c - c -  c - I  c-c-c-I c- c- p - ~~~~ - - c -  ,, n- ge’ c - ’ c - c -  S a s - c - ’  cc- ’  c- - ,1 c - c -  c-~~rc-’nt 1 c - - c - i . a t i  ons , being
c - .  - -c-,’,, i~~” 5  I - c -  cc - i c- c-’ ’ ,c- I  . 1 c c - c - c - c - e n - S  o rq a n is a t c - — : -ns . Mere we cic-’ c-

c-
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rc-~ -.;,‘rc-
’
e
’c-- c-l ~c-

”
~5c “c-c-’ .I iija aiwounts

c - c -  data. Me ~ c- ‘i ‘is s ~ p ‘ic-rr c-’ c- ’sc, ic-’ c- ‘s 5 c - c c - c - ’  ‘,e r m ‘ ,~~ c - i c -  S ‘ c - i l c - c c -  - : ‘,,- rc- c- 1 f’ means ‘ c - s  this conteat I 
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Pc-c- c c- c- ”’, Data c-~~~
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‘c- c-c-. above ‘sc-n-Ic -ac-c-ed sse ~’c - DA , t~’ , c-- c- - c - c -- c-’ c - w c -,c-.l~ ccv~~letely ‘ . c - ’ ; - a n - a s c - ’’ s , sp at ia l l , , ta’rn,p,ral ,,
c -’ c
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‘- “ic-i ’s c-~c - ’ ”~~

’ c- c--c -’’ .’ wc-~ ~c-’~ w I ”  .1 
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ThE ROLE (‘c- P WOR LD DATA CflITERS AND
ic -NE LUNAR AND PLANETARY !NSTITUIc- E IN THE

INTERNATIONA L EXCHA NGE p c -y LUNA R AND PLANETARY DATA

Prances B. Wa ran t us
Lun ar and Pleri.ta ~ ’y In s t i tute

~1OI NA SA Road ~c- .
No us to r i , TX ~‘c-OSR

S UNMARY

‘c - c - -  ‘ ec - c - ’a of air y I c-ac-c- ar and pla n .ta ry Inv .st lqatI o c - c -s has resulted in
c - ” . a ’  -

~~~~,c- a! t or i  o f  a •a.s c - I data In a ayr ad of for .ats and a.dl.s,
‘S”c-.s. a p p I t s ’ a t t o n  o f  the.. dat a c c -  co.parativ . plan.to)oqy, o r i g i n  of the
I — ’ I a f  cyst .. , and potential i n d u s t r i a l  app l i cations of space , has sad.
1’ ‘c p ’ ,’ c - c - c - c - j y  fee S c i e n t I s t s  Ic-os •src- y ii. c-’I I-lIrc - .s to access c- Pie data.

c-c- thoc-j q Pc- su c- ’~ of Ph i. data is ~c - ,’hiv.d at t h e  W * t i on a l  Space Sc ienc e
:a p a  ‘.nc- .r M,’ .Ix’ s and .ati. av ail a tc - :. to urteri t sc -s world-wid , throug h
c-h . ~~ r l - i Ic-- ac - a (‘.nc-.r A Rocs.” s anti f~a tc - c - S3$ t . s  (W I’lC~ A / I c - s S c - , the
col .c-’c - i , c -na of  t h u  I c - c - c -  a,. ‘c -- c- c- I vers , c- Pc -at I, is oft .n 45 ff icult to

i w’c-st ii n eeded ic-s.d on cataioq 5nf - - -r .at t o n a l one , In add I tion ,
c - P c - c r c  a r c  othe r cc - a t u abl. data io u c-c - - . s  54c - t ,’P’ an , riot at WSSDC .

‘Pi. Lun ar inc-I Plarc - .tac -y S ! c - i ? i ? c - c - t .  L p )  Pc -as on. ess en t i al qoal...to
b t i c - c - q  c- Pc -. - ic - cc - c-n-c- i c- P c -. data toq .th .~~. Au a research support

‘ t - c - a r c - i : c - ! I - i ’c- - - i-
~~

c - - c - , c - c -
~ I’ , ‘ c -c- . UIc- t v . t ut t l . S  ~~c - a- s. R.s.arrh A a i o c S a t I o n

‘‘c- s. S c - c - a !  I’ ,c- c- . ‘‘-r- -’c -c - c - r. i t s  c- - l i v e  V i i ;’  c - n ’ s  ‘c- ’ i. r c - P S a t  Prog r a.. a . -

t ’ a , c - c - ’ s.5 ( ‘ c - - c- -s r . .  ‘c - f 11cc-d y w or k sh o ps c- n- id ‘ c-’ c - c - ’ a ,  - c --c - c - c - f .r .nc.n c- anti
‘ c - - c -an ;c- .-l ar c- S supervi sed data p ’ o ) t . r t t c c - r- c- , Pc -as aasl.t.4 .c;.ntts?a ,

, c - c -  - c - s c- ac- - I stud er c - t c  to c - evi~~w , s Ic i l y ,  ac-c - I oh t afr c - c - c - c -c dat a n.c-s’.suary
t o  i c -c - s c -  ~‘-c-j( c- - c - S ! of c - c - se c-i c -  r.a .at .-i ’c- ,

‘c-c- . ‘ - n - c - n - ; ’  - t  ac -c - c-I p,.’a ‘ .rc- c - e r ’ s 1 . - c - c - Pc-c-, i n c - c r - a l  j c -’c- n-c- c- .ich.nq. of data was m i t  tic-.d
S c - c - c - c - c -  c-h. .~ r i a ’ - t 7 a ’ i - c - rc- “ c - f  c -P ie rc- ’ er r i a c - t o n a l  r,.cc- pPc -y uic --ul  Yea r ( S IY ’c- , Prcc-apt.c-1 tc- y  c-h.

p c - c - S~l.. ~ w i ’. “- - c -cI - ,irr.’I In .c - S _ ! a l ” I c - ’ c q  d . c - c -  Ic-c-cm. c- Pc -. n t - a r c - c c - c - c -  ic - in s c-’ c - f  c- h. S.eohvi
: c -c- c - . r r c - a ’ I - — c - l  ic- - : a v  Y.a, I S ~~~c - - S fl c - P.. “c-s Ic- .  %p.e ia )  pour 1 5 A r c - c-’c-e .  C’.optmysiqu.
“‘,rc - c - ,wt t c - n -c - i l .  ‘ c-

~~A ’ ) ,  5 ” S-.pc- .sit.r l)’’ c- res-olv•4 c- c -- c- ’ c-c- tc- is’fvit tonal data t o  be
•i - ‘c - arc - -~~.’I Ic -c- i - - c - c -  i c - - c - - c  w ; t h  c - ’ . ICY c - r c - c -c-j c- a.s. sc-c - a l l  I-. avai l ab l , to s c i e n t i f i c ’
: “* ‘  t ’ c - c - i c - ’c-c-~~ c - n -c- c- ’ ’.’ “cc- c- c -’ c - !riec - I anti * - c -’c-” v c-i lnqly au t ho f lieti tb ’. .st ablistwe.nt of at
~.aa c - ’ r c •  ‘( Wo p I:S P-c - Ia ‘.ri!r.., of wt’.$ — Pc- n rc-. w i l l  ‘- ‘c- n a t .? of a ,mc-ab.r c- c - f  part..
r c - - c -  - ‘.rc-Pr . w i l l  tc- e c - c - ! . t r c - c - ! t o n a  I ”  Ph. u.n.. c - P c - at I? v h S  P . at I Pc-e s.nvir . of a l l

c - r ’ . r c - . c  ac - c -- i ac- - t e n t l f i c ’  bc-”tii.c-i, As a re sult of  offers by c- Pc-. United Stat.. arid Rush
‘o •s t c - b IsPc - ‘- e n c - . c - ’  fo r  a l l  ICY -i i.ciplina.s, I c - was c-1 ,ctdeti to es ta blish WTX ’-A in c-h.

c - - ic-,d cp ac - .s , ac - c - I W EsC-$ in th. USSRj a t h i r d  c.nt.f , WNc- -C is  cos pn t u.d of a nc- b.r
- ‘ V  i t a c - ’ i~~- i r c-e s . c - c - P . c - s  In va r ious  n - ’ ? i c - c - n *

‘ I c c - - s c -  - ‘c - 5 - t a  “V  in-’ .rc-’. a t i o n c - a coop.i ’a P l n n - . i c - ’c- ’.’r r c - a e i c - c c - n a ;  •achanq . of data through
~- - r i i  ‘ a ’a  ‘c c - c - . rc- organ i sed f o r  the tl’c -Y--waø found to be v e r y  •f f a e t i v e.  Instead of
c - ’ c - ,’ c - c - ’ c- t o .!jr.ss ? Pc-e.selves c - c -  sac-my - c - a c -t onal orqan hs ,tion s . sc ien tis ts could receive
‘a c- -c- c - c - e n -e s sar y V ’ r . . “ S . c - ’ m c - l f i ’ -  work d i r e c - c - * y  fro . the WIX’u . Thanks to the col lection
1”- ?  • I c - ’ ” c-i” 13P of I c - c - a  c - Pc - rou gh W~~ s c- i t  ‘era.e possib l , to  i c-c-v .stiqat. phenosena on *
r:a-.c - a r i  u - a t e  arc-c-S to stc- .~y Ph. Interdi sc ip l inary relat i onsh ips .. orc-q var ious

c-c-

‘c-- . wrc- c-’ I. c- “a ’ c -  (‘ent ers r ol l r t  da ta  and pc-~ c - 1 ic a t  Inns in the followi ng pf oq nlaSe
c c - c - l a , - ’S’ . r r . . c - r i a l Ph y s i c --a
D,c - - -s . P ~~ .c-md S,at. l l iP.s
M eteo r olo g y
c-’c-.’- .c-noc-qc -aptmy
‘t l .<’Ioloqy
col id Earth G.oplc-ysics

WontI Data (‘.rc- P. r  A IW I)C-A) “ o n c - a h a t s  of  t Pc-e i~I’l(’-A Coordination (‘c-f ? ice within t)m•
N e c - i c - c - n a t  Ac ud.. y of S.” l.n--’.. ac-md seven subcent .ns at s c i e n t i f i c  Ins t i tu t ions tic - various
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par c - s of t he Uni t ed States. Fiv , of the W~~-A subcent .rs a r c  opera ted by the
En virona.ntal Da t a  S r vte e  of c - Pc - c - Depart.ent of Coa..rce’s National Oc•anie and
At.osplc- .ric P4.ini s tra tlo n. one by the National A ionau ci cs and Space kd ai n ts tr a c - i on
(P4A SA )c- and one by the U.S . Naval Observator y. WZX’-A follows c-h. quid.) tries set down
in the International Council of Sc ie n tific Unions (ICSU) Guid . to In ternationa l Data
lac hang . ( l~~’;) c -  Th, fourth edition of th is Guide Is due c- Pie s~~.er of 19’,. The

~~uii, Is availab l e h o . any o f  the WEIC—A subcent•rs or the Na? tonal Ac.d.. y of
Sciences. (1)

The ‘.nt.r w i t h  the pr I.e r . spo ns i t i l ) t t y  f o g  th e .icha,mq . of lunar and p ian. t a ry  da ta
Ii uS_C - Ac- RO C b . e t 5  k S a t e l l i t e .  (WDC-A/R&S) ~ m ich is located at the Goddard Space Flig ht
(‘en ter in Cr,.nb.lt . M a ry l and . Th i s is con’ iguous to c- Pc-. Nat i ona l  :par. n- ;ci erc -c-c-, Data
Cen ter c-NSSDC ) whc --’h was .S !iic-SiSh .d by NA SA In l~ A S .  NSSDC was eoa,issioned with c-P..
resp on sibi ti ty to cotl .c-’t th. s-’ie nt lfic Ic - c - a obtained f ro . spac. probes , s a t e l l It es ,
sounding loel e ts , s c - r a tosplc -.,ric’ b a l l o ons , and high a l titud. air c r a f t . It is
.spo r s t t c - . f or c - Pc -. a ’ -~u L s t t i o r c - , o r - S a n i t a t i o n , s t or ag e , r .tr i.v a l . announces ent . and

1 1 s s . . t n a c - i c -~c-i of t h i s  c - n f o r a a c - i o c - c -c- Th. t ype s uf S at .  ar c h i v e d  In th is  su bc .nte r
- in clud e c -

R ep or t s  of sounding rock.t Iacarcchtnc - c -3 s
R e p o r t s  of s a t e l l i t e  arc-I c-~~”'’e probe laun chi ng s
:‘c- .c-a sied d.sc-~~ ip tiv ~ i n fo c - a a t i n n  on spacsc v a f r  .*p .ri..nta
Sc i e n tif i c  r.po c- ’s of limited dts t ,ib~ tion on r e s u l t s  o f  espe c - Ise n ts
C c - p c - c - a l  .a.e’mta and e pic-eser ide s ~ c- 1 -.’h ar. of sc - lent c - f t c  Interest anti valu.

The , . are  S . c - a  i c - c - s  c- c-v .? c - C O  s a c - d c - i c - ,  .spc-c-irI. .nc-s - c - c - v . r i r c - q  suc h d i s c i p l i n e s  as lunir
a n - c -  pl.n.tary p t c - o t o c - n a I * c - y ;  s - r ay, q~~~ a-r ay , SF , UV , arid v i s i b l e  as c- r onosy: rci seir
ray s ; .aqn.c-esptc-erlc c - ’ n . r - j c - c - r i c  par t lrlc - ’s, p )aaa a , and .l.c?ro.aqn.tic fi eld s 5
i n t e r p l a n e t a r y  . n e r q . t l -  p - a r t i c l e s :  ion osp t teres z and s ete oro lo q y and IS data . (2 )

Ytce nc b.r - f e .p .ni .enta fo r ~~c- ;- c-’t’ data were a .’c - a tli b l e at N~SPC grew ho . a to ta l of
— 1” ii , •~~~~~

‘ c - c - c -  ::~ In 1~~c-~5 , W I!’ t i’ . advent of the Apo llo prcmqna. , c-h. lot.) nueb.r of
ca pe r m er i t s c’ iai .I  us c - c - i t s c - U  SQ” I her. wet . cli . ipec - i•en t l . Recen t t a b u l a t i o n  shows
that c - c - I s  ‘ c - c - a l  tea , to ~~ c- i’- :~~~‘a , f’l p ‘v t I c - s  t o t a l , II’. .spe ri ..nts are f rom S t
plane t a r y  •lp i o r a t i o n  s p a c e - r a f t  ic- r1 ‘

~‘c- ex pa ’ n is .nc - a  a re  (to . J9 lunar e ap lor ation
spac e ‘ c - a f t .

P l a n e t a r y  data a v a i l a b t e  t o  t e s . a rc -’P’.r. Inclu de s aor . than l’c-O ,OOO Uc- ases of
; ‘nc - ’ ‘-c- n apfi i ’c- d ata. c - c - c c - ’  r e e l s  of .aq rm.’ic c-ape , l0 t o t  Is - f  .1cc-ell Is , anti l , 4 0 c -  ihe .ts
c-c - f  eic - ’~ ofic’ Pc-e , 1 c - c - a r  ! a a  s’,a lS a t’ e i r c - c-’ ud.s 5 c c - r e  c - Pc - a n  I c c- c- ON’ Ira... of photographic
t,, !a c- i, ’.i r.e 5 of  .aa’el ic ‘ape , ) , SCO c - s c - I t s  o f  c ic t o f i l s , a rid 14 ( ’c -  shed s of
m s - r o f l - ’”c-e , (45

Pc- c -s c- ev en though c - P s . 5.- pc- an t s ,  for  c - he i n t e r n a t i o n a l  •arh a nc- qe c - c - f  spare dat a did cu sp
‘ P c - t ’ c- c-~~” c- Pie WlSCs . St mis reroc-qnt: .-i tPc- .t t h i s  body of Enriw etig. resulti ng fro . the
S ac - s l y .  c- .’Pmnoio .qi’ai arid s c s e r c - i f i c ’  e f f o r t  kt’c-c - ’wt’ as the Apol lo Prog r as, mould crest.
sp.r1a -ic -sa ris fo r i’c-c- e r a c -’ t i c -’c-’- a.orc-q c c- c-. w or ld ’ s s c ’ i . n c - i f c - -~ coc-seucc -ity.

In a ap*.’?’ at c-Pm. Jua ,m ri,’d Sp ac -’e - r a f t  (‘enter (no w the ,~ c-’c - h n a c - c -fl Spar. ( ‘ . rc-er i c- cc-n March 1 ,
:i~ a , Pr .sid.,c-t Lyndon P. ,Sohrc- sorm proc ’ l c -s i .ec - ls

Aa a VurtPme r step toward ~oIn-i ng hands m i t t ’ - t P c - e wo rld’ s ac- - t e n t i fic  cfoss uni ty ,  I
warm ? to announce that we will  build f a c i l i t i e s  Pc-.rc In Houston to h.lp the world’ s
s c i e n t i s t s  w o r k  together sore e f f e c f ? i v . i y  on c-h. pr obl.as of space. We are going
to Pc-*v , a em Lunar Sc ienc .  t ” . c - c - t i ’ c - s t •  alo n gside c - P c - i s  great (‘en ter . . . ,  This new
Lunar Sc ience In.! i c - c - i c e  w I l t  pc-- ’-v; - t c new means of cc--m.c -sunication and research for
c-Pie w o r l d ’ s ‘-‘i. n c - i f ic r cia.circ-i !y. S t  m i l l  help uni t .  the n a t i o n s  fo r  c -h . g r e a t
‘‘sc - tenq e ‘ c - f  upa c-’..

A r - I  .0 c- he  Lunar cci.rc -ce nsti tut e (LS I) began . It was for sally e stablish ed on October
, ~~A R  by a NASA c o n t r a c t  with c- c - me ‘~a’ ional Ac sd.sy of Sci.nr.a (NAS). *aitovation of

a v a - c - a n t  old mansion ~~c - icP s Pc-ad been the has. of a ‘I’.... m i lli o n a i r e  in c-Pie I9~O’ s was
beg un and sc-n October ~~~ l9f~~, c- Pc-. LSI *ov d into I c - a perM anent quarters,

S i r c - - e  it was c-c - .r .sac -ry Ic- ” have an “ r i s c - c - I c - i t  in -c-n ’  to  pe rma ne nt l y sc-nag. c-he LST and
poa s i’ c - i y  addit ion a l ap.ce-r.iat.d f * c”ili t lea , t he HAS conve ned two .e.tlnq s of
c-c-s i v e r ui y repre sentative . ‘0 4i.r’ c- c- c - ’ s a new c - c - n tv . t u i t y  consort  i c - ,  Thu*, the
‘ i n i v i t a i ’ i e s  c pac-’ e 0 .se i c - i’ - P’ A a s c - c - ” i a t  ion ( I J S R A S  was ineorpntit.d in P c-me D i s t n i e c -  of

-c- c-s c-’ 5 c - r ’ Pi 12, )~~f c - c - 5~ ‘I. fir s t seep ic-c ’s of IJSRA i n s t i t u t i o n a l  repre sen tativ e s
was hall in W ashi ng ton , D.C , “c- c-c- ,)ufle 5 , ~~~~ and USRA as.c-,c-ed the ac-nag ..erc- t of LSt
-sn i der c c -c- c - c - c - t i c? to NASA “c-c-’ Daca.h.r II, t~~bc-~~, To ac rospl iuts c - I -c-. goals of international

c- c-o p e r a t i ’ c - ’c- o c - c -’ I S n e l  by Presid e nt Sohnson , the L,ST initia te d several pfogra,ssr

A
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V i s i t i n g  Sc ient i st Prog r am
Conferences , Sym posia , Workshopa
P u b li ca t i o n s
L i b r a r y

The Vi sit in g Sci ent ist Pi c --j i am a an e f f r c -’t i v .  means o f  bri n ging together sci entists
f tom both dome stic and foreign u niv e rsit tea and industries who wish to be g in or
,‘ c - c - t c - c - t n u e  w o rk  on the results of Pc -m e lunar and pla n e t a r y  missions , The V i s i t i n g
S c c - e n t c - s t  Pfo- 4 r am prov ides f i r  .ap .r isent al  and t h e o r e t i c a l  re seat - -P and eduec-tionil
;c - r c - c -~~~aa development in c-he luna r and lun a r - r e l a t e d  sc ien ces and in co.p .rativ.
planeto loqy.  f.p.rim.nta l r e s e a r c h  pro g res s propose d by approp r iate l y qua l i f ied
t ,m d tv t d ua ls say be ac -’c- ” oaa -’-iat e d t h r c - 3 ugh - m c -  l i t a t  ion of l aboratory t a c i t  It tea it  the
Johnson Spec. Can te r ,  A p p o i n t m e n t s  ‘c - a r -c- in length fro. a week to as l ong as a year .
w c - c - P, c -& c - c-~~~- - c- c -  for  re nnm .c - a at t h e  c - c - i~~c r e t t o n  of  the I n s t i t u t e ’s T i c - c r c - o r .  App o intments
($tc-~~, f t c - s  pc - c - ,. Associate Profes sor l*v.l throug h Pos t-Doctoral appo nt..nts, Cra dua te
Fel ’, c-wi and ‘Jrc -- Pc - c - r jt.sc - tuat e I n t e r n s .

~
‘c- pr o.ot. the lis semirm at ion of i n fo r m a t io n  and rr~~earch re s u l t s , an active schedul. of

-‘ onf e ren ce s , t o p ic a l  symp osia , stud y wor~~sPmopa , arc -ti educational short course s, are
t~ c - c -’. Ins t i tu t e ’ s Sy sp osta Of fic e. The t e s u l t s  of thes. meeti n gs are edited

,s c -’,c- i putc- su tc- .P c - c - -, ‘he Publi c -c- c - c -’- iun O ffic e . “ I -s.f among these , c - c -f course , is t Pme annua l
f - c - o a r  Sc i.rc- c- ’ e c- ’c - ’c - ’ f . r ,n c•  m o w  c - h e Lunar and Planet a r y  ~c--ienc . Confer.nce~ . This ma jor
c- c - c - ’ - f e r . r c -’r wtc - t Ps r . ; - : a r l y b r inq ’m t - c - -~eth.r sc i e n t i s t s  from c - S I  over th , wor l d  is held
,c-nc -i.t c - P c -c ‘ c - n t  spo ri a c-c- r ship  of  th. :nst i t ut ~ c-i c-cd c- ti . Johnson ~p.c. Center, 1?. aver ag e
a t t e n d anc, at c - P’ S. week - long meeting is usuall y about A ’ - I - , two m a ) o r  publ icat ions
m s t ’ h  represent c-h. greatest s ing le  sue m ary of the results of the lunar and planetar y

“c- v . at  c - g a t lori s ar c c-h. abstra c t’ of papers presented to  t ’c-. conference arid the
m?st ‘c - . a ’ c - c -  year  I - c - a v e  tc-~~~.” a c - P s r c . - v s c -t cc- 1. ~ c - r u  as ’e r ag inmq about 1,000 pages.

‘i c-- c f l r % ’  01 c - c - - e s , ,  ‘ c - c - n f e , . c - s s ’ ’ c- was c- c-.) c - c - -  l9’ c - c - , th e most r e - - e r - ? , c - I -,.’ Tenth was h e l d
i c -c- !i’ i,

c-i. ‘cot  c - c - I c - c - C a t  cormf. tences I - a v e in - ud.d a W ’c - r  ~~‘u I c - c - ;  Ott t I c - . Th.rscidyna* c- ”s and S i n e t ic’ s
0 ” ~~j s c- f - ’ r m a t c - -c - c - -  in t h e  ~ c- c -~e ~ e l i ~~~~, c-’c- -’r c -f .c ence - - n -c- r i q c - r s o f  Planetary Ma gnet ism ,
N-- c - c - c - c - u’s - ;  on  k’c- - ’c - .c - - c- - ‘ c - c -s c - s  o f  c - c -’. ‘~.r r . ” c - r  t a t  P ane t s , Wc -c -r ksPm op on Se*ot. ‘c- en si nq of
‘.‘ -c- - c - n i - -’ -:~~~~.c- c- c-i- l a o r i t ’- - ;- c - c - c - -  Class c- -c - i L’.r a mt - - ’c - S ’ c - - I c - c - s t r y  in Sparc- ”  P.-a~ ed c-mn Lunar
wa ’ e r c - a t s  trn - a - ’ of ‘ t i e s.  Co nfe r .s- -.. r esul ’s in a v a r t . c c- - o f  ~utc - ic a t i o ns  usual ly
In-- -I -“-h og a’- a T -t tra ,’t v o t u e e  pg .j-a c -ec - f be for . th e aceti c -mg , a preceec-liriqs vo luee w hich
“ c -  Pc - c 

~
‘c-c-t I c - ’~~~~~ 

as in-  t ’ c - h e i c - .n--c- e ’’ s c - -n-- c -- j r a p tc- o r  as  a ‘c-;.- c - a volts. In a j ourna l , or in
c-i c- ’ c - c - c - c - c - ’s~~s ac -~~~a r, w ’ s c - ,’ Pc - 5 - ‘ i s t r c - t ’ , c- .-I c-’- tIe S ’ ’ c - t t t , , t . ’ s (‘ c- — ’ - - c - f i t c - c - c - ! i o n s  se ries .

A. r a n ‘0  ~f ‘‘.- . i c - e r a ’ c - c - .  supp o rt ‘ - - ‘ ‘- c-c- V s i t  I c--~ a’- s t a f f  ir l e n t  I it s at c-h.
c- it  c- it .  a’ i ‘c- - was p c - c c -  of  t i- c - “ c -  c- - a t - c - c -  san -I s a c - i c - c - c c -  o’ c-s. : n c - t i c -  ut e , It contained

a ~- a s - ~c c o n e- ’  c- - sc -  —c - f  c - c c - I  c - c - c -  -c- c --- !  si c - r on --c-c -, c- c u t s an - ’ - - ,c- c - c - c - s t .  and I’rov ideti a
f - i l t — r a n j e  c - f I t  c a r ,  s .r-,c - c - - ’s’s ‘ - ‘‘- p s.c-c c- ’ ‘y. S n  I~~~’~~~c- ‘‘ c- -’ ”c - l le -ct ion  c - c - f  A pollo
c - i - c -  -“ c - c - r i s i ’ c - c - n -~c- - f  “. - ‘  ‘ c - r a ; c - -I- , , c - i -. c - c - c- c- r c - p I ’ c - y c -  c - ’  c-m c- c-c-- c - t .’c-’j c -I ’c - c c-s ,nts w t i I c - P -c- was

- c - c - s c - ’ - c - ’ P .  ~c-’ c- s s - - n- - c- a- -, :.n-c- .r was tt. ’- t I e r r e l  I - - c - c -se 5 ’ - . ’  i t u t .  arid a Lunar Data
‘ec-’-’~~r c - n c t u d m n i  c - c -’. t . ! - r a r ~~~, c - c -. r!’ c- ’o c-al , L t t c a v -c- - , t i -se tuna , -acr e :‘forsa tlrc - n
L i t - t s r 1 ’ - . a’c-,i c - P c -. ~e’- c- p”- c - c - s I c a  ~c - ! a  C~~rc-~~~~ was -- ‘ • -c-t c -* h e -l .

A~~~c-’. s a iPi i~” c -~5’c-’ re ssin. ’ c - c -. sa~ or - ‘ts ’ r lb - i ’ c - c -’ ‘ c c - c - e r  f c-’c- r I c - m ar data , it becam e
appar.” ! c - h a t  I-c- . ’ s p e c I a l t se - 1  c - ” !  I’- - -P .çI-Pc - s - n w tedq .  c - c - f  c - c - se c o l l ec t i o n ,  and wo rk ings of
c- Pie I c - c - a  c - e s c-

c-
s c- ic - c -- i  f r o m  !c-. s i c - c - i - c -n-c- c- mc-’ ?‘ c - c -’. .up.r I c’s -c l  s t a f f  of  the I n s t i t u t e had

a ‘ - S _ m t  r e-ti , w o u  S be c - s e  f i t  c - - c - c-c- .  c c - c - c- I 5’  c- c - I  c- i c - c -  - c -c - , or at  c- c - c - P.c-- c - c -  at tempt ic-mg to access
‘ c -se i c - P c - .

f~ c - c -  .uespt., a c - s c - o w l . - P l e  ‘c - f  fI. t ’ i s t o c - y  o f  c -he orq a ni iati c --c- c - s of t he lunar sm.ple
c o t l e c - ’ t  i - - c - - - i s Pi t ,P’ y va l  c - c - a c - c - I .  c - c -c- pr c-c- p .rly a - .ss ic - s e information ava il a ble at the

Sc- c - ic- c-c- s c-c- n Space Center anti at NfZ ’~T’Y’ ,

The Lunar Samples are a -S ac -a set which pr esented sose unique and eu ci c - in g cPc-al)enq.s .
The “ a r a to ri al F a c i l i t y  at c-Pm. John son Space Center is responsible for the use arid
p r es ervation of c- Pie samples.

Each sam ple ties been caref u l l y  docc- vm t~d arid a record of c-he allocation of the
samples , c- Pie .speri.ents performed , and the r.aul ts of tho se eup .r im.nts are f i led In a
da ta pac k at t h i s  F a ci l ity. As c-Pie samples of eac h mission were returned to earth , a
special  t.a. cal led tPc-• Preliminary E zam ination teas IPET ) carefull y opened each sample
bag collec ted by the astronaut s and did a vimua l and physical description of the
sample , A series of photographs was taken in the l aboratory to show all •ia faces of
eac h sesple. These macro deacript ions done by members of Ph. PET and at l.ast one of
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the ph otograp h s were published in a series of Lunar Sample Catalo gs.

A method of catal o ging the samples was dev i sed , In general , a f i v e  d i g i t  gener ic
nc~~b.r was assigned to each sampl e . The system of numbering evolved throug h the
Prog r am and b.c e sore si g nificant in tIm e later •issions. The genera l schema is:

Apol lo  11 loabc
Apollo 12 l2abc
Apollo l~ l4abc
Apollo IS lSabc
Apollo IA .sabc-e
Apo llo 17 ~sabc
Luna 16 2labc and/or l IO lA
tu na 20 22abc and/or 2 Oabc - c-

tun a 24 24 abc

For Apol lo 16 and 17 the s.co nd digit , * ii indicativ . of the station at wh ich the
sampl e was procu red , For Ap o llo IS, 16 . and 1’ , c - he last d ig i t  •c is i n d i c a t i v e  of
sample types suc h as 0 .Unaieved Fi n e s c - l less c-har m I am fines t 2 .1-7 mm fines 1 ~.2-I

fraq.enc-a~ 4. 4-10 mm fragm ents; and S-~ .rocks arc-ti grea ter than 1 cm fragments , A
fu ll descript ion of t i e  ac-sb.r ic-sq system fo r  c- P m. samples Is conta ined in c-he Lunar
Sample I n fo rmat ion  Catalog s for  each mission, (Sc-

As eich sample was ~Sivided and a l located to I n v e s t iga t o r s  for  v a r i o u s  kinds of
anal yses, a dau ghter sampl . was designated by a comm a anti a sequential number following
c- Pm. generic nt ber . Thus 15155 .54 is a aect io n of Apollo IS sampl e ISIS” . As the
samples were divided , c c-it t trig d iagram s were drawn so that the ht ito r y of the sampl e
wou ld be documen t ed .

The Lunar Sample Information L i b r a r y  at Ph. In s t i t u t e  contains these ‘ataloq s , a .ini
data pack cons i sti ng of the sampl e pPc-otc--c - c - c - r a p i ’ms , des cription , cutting diagrams , c-nd in
some ic -c-stances , pPiotocicroqrapls s . and many other Sc - ,cum ent s wh ich have been written on
specific sample t ype s by c -he various i n vestigators work i ng  at c -he Curatorial F a c i l i t y .

To maintain a re cord of c-he s”c-ua l a r c - a t yses wh i c h  were obtained f r o m the e speriments
cond ucted by the researchers , c-he Cu r c - t c -’c - r c- s Office m a i n t a i n s  a tuna c- Sample Anal ysi s
Data Sase , This da ta base contains Pie a n a l y t i c a l  d a t a  for ea c-’Pc- sample as rep orted in
a selected set of published l i t e r a t u r e .  The base a arrc-c-mq .d by sampl e number and in
the f irst Se ct ion tec ’c-’c - r l s  each complete sOc-l ysis p lus c-h. authors and bib liogr aphic
reference i t t  whict ’- th, analysis is pub shed . Th. second part also arra ng ed by sample
number , l i s t s  the •lesental analyses r .c- ’otded for each sample a long  wit h the accession
number of the bibliogra p h ic ’ r efer e n c . in wh i ” c -c- c- Pc-, ana ly s i s  is reported . The third
section la th, bibliography arrang ed by aece s,ic-’c-ri num ber,

to obtain i n f o rm a t io n  about a particular sample , * researcher might consul t th e
m i n i - d a t a  pack at c-Pc- . I n s t i t u t e , run a sear ch for a p a r t i c u l a r  element on the Sample
Anal ysis Data P,as.. conduc t a literatur e search through tI -c e Lunar and Planetar y

~ibli oqrapIs y maintained at the I n s t i t u t e , arid c-hen prepare a proposal for submission to
the Lunar arid P l anetary Seview Panel. Pas.d on t Ime re s u l t s  of his invest iq at ions of
the data available , c- he researcher could c - Pc -c c-c- query wc Sr~’ for the specific in format ion
he would need to support h is  resear ch  e f f o r t .

Another s ic - c - n i f ic ’ a n t  set of c - S a c - a  wh ich  re su lt ø ti f ro. c - he s c i e nt i f ic  packages left on the
luna r surface is ca l led  c -he Geop hysi ca l Data . Althou gh this da t a is archived at the
MSSDC , its usefu lness to the re c - ac - rc i m ec- is enhanced by a review of what the data set
cont sins.

The Apollo Lunar Surface Fup eni men t . Pack a g e was a completel y c-elf-contain ed science
stati on deployed and activac -ed by the Apollo astronaut s arid left on the lunar surface.
The AL St P collected scientific c-Sat . on the lunar iurfa c. and t r a n e m i t t e d  the d.c -a to
earth whet. the in f - ’mr* ati onm was enllerted a. part of c-he ALSEP support operations
cond ucted at the J0Pc-flsc--c -n Space Center. A foreru n ner of AL SEP , known as t he Early
Apollo cc i en t if i c Eu pe n iment Package (EASEP) was deploye d by t he  Apollo II crew.

£ap.r im.nts includ ed I n  c - Pm. p.c-lag. c-c-” various mission , were : Passive Setemic
tip eriment . A ctive Seismic fuperiseni t , Lun ar Su r f a c e  ~aqr me to .ec-er c- Solar  W ind ‘ -

Spectr ..ter, Suprath.rsal Ic-s r wP e ” t or , Seat Plow , (ic-arged Particle , Cold Cathode - 
-

Gage , Lunar fle ”te a rid ~e t e o r i t e a c- t c - i na r Se i smic Profiling , Luna r sass Sp ctrouetcr ,
Lunar Surface Grayi ..ter, and bc-c -sc - Dat~ ct nr.



S c i e n t if i c  anal ysts of ALSEP data was accompl i shed by NASA contracts with sp e cif i c
i nvest igators, and t hes. contracts stipulated the archiving uf anal yzed data. To
ensur. proper data archiving, JSC management created the Geophysical O a ts  E valuation
Nor king Group . The Group was asked to stud y the data processin g and sake

.comm.ndat ions on c -he a r c - h i v i n g  and tii~~t r ib ut  Ion moat a ppropriate for  c-h. present and
futu re rie eda of the c ommu nity. The lap , resulting from the se exp e r imen t s is collected
and archived at W-SSDC.

To •ake tIm e data archived as accessible to the scient i st as pos sible , the Institut e was
J.si- jrmat .d a Geophy slcal t~a ta Subc.nter by NASA, th, col l ect ion of m i c r o f i l m  and
m l - ~ro f i C h e  da t ,c - stored at wSsrx~ was duplicated and was incorporated , a long w i th
supporting documentation , into c-h. Geophys ica l  Data Center at the Institute , A
r e s e a rc h e r  can r e v  c -em. c-he data at c-h . In s t i t u t e , select what he needs and request just
those subs•ts of tn f orm a ~ ion  from the NSSI~~.

Since muc h of the c- d ata arc hived is in c-h. form of m a gne ti c tape s , t he Geop hys ical Data
Cura t or at c-he Johnson Space Center un dec - c- c - c - ok the prolec t to prep a re computer pr ograms
*nd associated miser ’s guide s wh i c h would Sal. i t  p o ssib le to read these m agnetic tapes.
These p rog rams c-nd guides ar . a v a i l a b l e  (rn, c-he Geo p hysica l Data Curator at the
Johnson Spa ’. Center. t~~c- ,” c-

i’~c- e l a rges t  d * t a  s et r e s u l t i n g  from t h. v a r i o u s  l unar ex p l o r a t i o n  pr ograms is Ph.
~c - P c - o t o -lrapliy. ‘This data set .cc- ually beg an w i t h  tIm e Rang er series on July 31 , 1964 and
c-. r c - c - c - c t  w t t h  Apollo 1’ on D.ce*ber 19 , 19,2. The photoqraptc-y e x i s t s  in many formats andmedi a ... 16 mm , ~ s-a . “ am , negative ant positive transpare ncies , In color or black
arc - I w hi t .. S c - C r . -  c-i - - c t - - clo s .- -i~ s anti c c - P - c-c- c- a l  pa no ramas . T h i s  c-l a ps  set i s  probably one - c-
c - c - f c -pc -. most fr, 1 -je~~!l ~ set sets a! N~~~~~

’ . H~~w,v~~r , to  p repa re  a request for  data , it
ts O~~t . n  most h.lpfu~ P c - c- c-s e user c - . v t - c - c a l l -c-s r . c - i e m .  c- f-. photograph y in the various
f - c - c - mats a v a i l a b l e,

‘“ e Ph - ’ t - c -  Ra~ Li b r a r y  c- c- c - c -. I c - c - s c - i ’  c - c - t e  -s s a coap l .c -e  col lect ion of c- Pc-. Ran ger ,
c- t t - c- c - • e r  • ‘ c- u v c j - c - r ,  c-n t Apo l lo r-rs c- - c - c - -- c - c - c - rap~c - y  - c- f c- Pie %c-,-c -oO arc-ti various photo graphic indexes
wI-c- ; ‘c-- pr -. Sc ~~~‘ ca. c - - c -  ‘he cc-c- 3 i e c - t ’  c -c- . ‘ a ls o has a selec t ton of 7onmd and Luna

- ‘ - c - c -  c -; -c- - , . “c-’ col I. - ‘ i - c - c -  is ; - c - c - • I - - c - I -‘m c- .- c-ms. r - -st tente d with the ph otograp h s
a rra’- l~-~ t ic-i c - - c - c - - p .t - - c - c - - * s , c - a r t.. ( 1 .5 , 0’ f . Ip- f l l . s a 1 1 - c - w c - n - i  the user ‘ c - c -  brows e c- c - -c - p c - c -ug h

‘‘- c-c- ‘ c - c - ’.I. ’ i c - c-’ .-c- ’m s : ,, -e se l e ’t ,c-4 se ’s of the ;-“sc ’ c - c - ’c- irapl’c-y have been assembled
r c-,-c--c - ; c - ”~~ ‘to. a’- e ; ;c - r - w ~~es ’ . l t c - (c- -~~’.. ‘mc- . ’ ‘c -c c- c - c -  ! - - ‘c -se c ’ c - a ’ c - i c - c t  c - c - c -  sti,ilent , to c- I -’.
f~~ I i - r a ’ c - 1 .  -f ’aeer -’ m c l i c - s ’ m  c - c - k e n  sc- c-c- r a c - c - V a 1 5 r  w l s s i c- c -- . l’.,sonne l we ’, 1-v . r s . 4 I n

‘~~~. - o i l e ’ ? t ’ n  can s s a i s c -  ‘5. resea c - che r t ’  loca e c-h . tes s n .ec -~~e-i and then request
p.’.. fr—c- . c-c;%r’~’, i f a c - e . . a r -’ ’-er is c- ic - c- ac - c -Is to ccc-me c - - c -  c - c -c - c  l’c -c- m t it u te , the staff of t Ime
ic-c-’ - t  •ap ~ c - t ’ r s r~ 

‘ -i ’s r.s;”c- c-- i ‘ -c- I c c - c - c r  .c-’c - c - ~ c- . .1e1c-h ’-c -n.  r equest s arc- c-i make recommendations
‘- c 5~~ pi’ c - c -  - s ws- i ‘5 m.’ - c c - c - ’ a i r  c - c -  • “ a flff . s i c - ”  r e s e a t  fs. r In P~ t A  st c-ad ies.

A r c - c - c - - e r  s i — c - i c - i f  i - - an t  ‘ a c - a  c-c-. ’ , w” t e h  c - c - c - s I-ear ~‘ m a r ,  of  man ’s In - c-vi a-Pg. of the Moon since
c - c - -. Pa ,- a c -f -~ aI t i e ’ s , I - s  c - P i e — c - I  l. ”c- i c - c - c-c-- of iunc- r - ‘a r t -c - c - i ra p t i y .  rr —’r c- c - me ear ly  hand—drawn
e f f o r t s  -c - f :alil.-c- , N eve l iu s , c- ’ - t c - m t  ‘— l o I n  “- r- -’c-i--c- ” c- Pc-. i~~ 1 c - fc-~~O ,(c- Nc- scale set. of  lunar
a c - c - c - -c -c-c- c- c - c - t c -~.l - h a r t s  c - L A - ” ! pre~ ’ c c - r . c -S tc - y  c- c-s e u . c-’~. A c - n  Force A ct - nc - mit l r ’al “ I-cart and
Infor .c - ’i-c -ri “.rc - c - e r c - * c t r ’ t , sac- ’  i- c- -I Dccli -ispenler t -c-ni c - e i e s - c-,l- m c - P ’ t e r c -,- a c - i i’mn and
prc- -’c - t c -’c- l r ap Pc- -y f- -c - c - the -t .tai r of ‘c - I s lunar maps . ~~~~ ‘Ps  Pc - s  n e c - c - c - r n  of -‘c-~’~~r l . ”l
P I c-

1c- ~~o a i  I’ y i c -c-ic - c - a r  ic-c--c - c - ’  c - c - ; r c- pc-c- s f r - --m t I m e I - c -nat - r 1 c - a r (I c - c --i ’- ’ s in ‘ c-~’~~c- —l 9~ ’ , sc-ri ’ s c - c -c- ’.

year lep’.rc-den -’e on c-c-’. ‘d l e s - -p. f— c- c- lunar ~~a~~jc- c - n c -  •c -c -c - P.c-P,

Several s i -jn i f t c ,a nt map . on var ious scales were prepa r ed duri n g the period between l9~’and 19 ’?. The pm *ll scale saps (l . ’,rc- I’c- cf and ama ll.r) bc -va served for reference and
plannin g ~- .c - rç wssec -  and have been used as the basis (c- c- , many sp e cia liz e d maps prepared in
support c - f  ‘ P’• A po l l o  mis jIon .. P.ac-,rc-’5 c-hes. are: -

Lunar Planni ng cc -mart c- Inn sen .. . t : 7 c - ’c- rc- ,’c- N’. l9~~9-l 9~~l
Lunar Equatorial Zone Sosaica . i’~~.5flO ,0O ’c- , c - a~~~~c- c4i
Lunar Ec-arc-hsi d ., Par c h .  and Polar “ I - c - a rc - s  LUP) . lc - c ,rc- ’,O.OOO . l~~,r

(new editi on i ssued I9’ic- S
JSAP Lunar Reference Mosaic (LEN-I and LEN-IA). I:5 c- flf lO ,00t’m c-nd l : I f l,000,flOO.

l 9Af,- I
Lunar f art l i side Maps , To pographic. Scale varies. 1O~ 7-l9 ~ 1

In c-h . medium scal. ( l c - 7~~o .n r c -  - l:l c- 999 ,999) c - b e  f o l l o w i ng  m aps ar e repr e se n ta tiv e :
Lunar Aa tronautira (‘ha rt  (t, Ae! ser ies , 2 c - I , OCc -tc- ,nrc-r c- . 1OAS- i~~”c- (4 ?  sheets)
Apo l lo  Interm edi a ’ . (“hArt RIC). 1 :SO0,rc-flrc-, l A ”-!O ” ’, (20 •heetsl
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Production of Large scal e lunar maps (l,7S0 ,000 and larger) b.cmme possible with the
avai l ability of apac.craft photography at scales allowi ng detailed de sc r ip t ion of l unar
features. Series of maps were prepa r ed from Orbiter, Surveyor, and Ranq.r photography.
Thes, maps wa r .  used in c -he stud ies to selec t the Apo l lo landing sites

ic- Ic-P c- , NASA ic - c - con~~unt’t i c -~c - n w ith the Defense Napping Agency (DMA ) commenced a sapp i ng
pro g r am that wou ld lead to th e production of a series of l:2SO ,000 maps b ased on the
photography from the Apol lo 15 , c - c - c - , and 1’ miss ions. This prog r am has resulted in  the
production of or tho pic-otomaps and top ograp h ic ortho photo.apa. A number of special scale
maps have been prepared includ i ng Ii 1 ,000.000 and l c - S ,000,000. Detailed maps of the
Apol lo landing sites , ca l led Traverse Charts , show the routes taken by th. astronauts
on the lunar surface. A new program to rev i se so.. of the LAC charts is currentl y
underway. ( 4, 9 ,10)

in a l t i t t l o n  to c-P i e lunar maps and c h a r t s  based on te lescop ic  and spacecraft
photo g rap h y , the U .S.  Geo logi cal Survey (USGS) has prep a red a se r ies  of maps a t t he
si- a le of 1:1, 000 ,000 showing the geo l og y of most of the visibl , side of the Noon,
Other qeo l oqt a1 maps on c-h. Noon ’s hemispheres have been published in the li5 ,000,000
scal e . These saps in the Survey ’s Miscellan eous Investigations Map Series ( I -No .)  are
avail able f rom th e USGS Pub l ications Office.

A f c - c -~~~ . - ‘c -c-J i I e.,nt of t I- c -. lunar maps and charts Including many c - f  the earlier maps and
a c - c - i c - e s, arid some of c-he N ua aian maps and charts , at e available for  stud y and in some
‘as.s , f o r  loan , in c - c - me Photo/Na p Library at Ph. In stitut .. In many instances , st a f f
pe r sonnel can assist the researcher to obtain copies of tho se saps needed , At present ,
most of the maps are available throug h thø Pl anetary Programs Office at NASA
Headquarters. Howeve r , pla ns are being for .ulated to  make the map . available throug h
c - Pi e NSSOC ,

As c - ” e emphasis cc- f t is • sp ace pr ogram sh i f t ed  f r o m  the Moon to the other planet ., the
scope o f  c -h. Ins !  i c - u t .  also changed , Ic-s ‘ 9’ S . the Lunar Science Institute became the
Luna r and P lanetary In s t i t u t e  (LP II. The Lunar Data center was reorgan i zed to inc lud e:

The ~ib r a ry / In f or m a t ion Center
The Labora to ry  fo r  c -he A nalysis of Planetary Surfaces (LAPS ) which iric lud es i

The Photo/Map Lib r ary
The Geophys ic al Data F a c i l t r y
The Lunar Sample Information L i b r a r y
Ptmotoc-q eo l oc -q ic I n t e r p r e t a t i o n  F a c i l i t y

And c- c - sc -  as the sets of d ata resu l tin g from M ariner, Vikin g , Voyager , and ot her
p l a n e t a r y  m iss ion S are being ar c - - S i c -c-c- ed at NSSDC . c- he LPX is expand i ng Its collections
ac-m d information services t o  assist th~ lunar and planetary community.

TI-i. scope - - c - f  c - P c -. 4ih11c - - i rap t c -y - c - f I c - c - o a r L i t erature aa intained by the Library/Information
‘ .nter was expanded In l9~ e to inc lud e c - he Moo n , planets , as t e r o i d s , comets , and
meteor ic -e s . inde xi ng u sing a controlled thesaurus was also begun wi th  the ~~14
l iterature c - c - ’  increase c- h .  access p o ints f rom )u sc- author and t i t l e  key— words to a full
r ang e — c - f sub )e ct -orie n c -ed inde x t.r.s . Currently the on-line bibli o grap hy contains
about l~~~”flfl ref erences . cea r c -”he s are run based on telephone , letter , or in- per son
req ...? 5 .

The Lunar c-nd P l a n e t a r y  i n f o r m a t i o n  kull.tin (formerl y t he Lunar Science Information
M u l l e t i n )  is compi led and publishe d quarterly by the staff of the Information Center.
I! is circulated free to appro sim ately 3300 scientist s , educators, and students. The
lull.’ in contains news about pe r sonnel changes , conferences , publica tions , reports and
revie w s of space ai s - s ion s and mission opport c-s~i ties. a calendar of even ts. •nd the
l i st i ng  c--c - f  the cur rent  b ib l iography.

The c o l le c t i o n s  of  I-b. Photo/Map L ib rary  Pc-ave esp.nded to include M ariner , Vi king , and
Voyager imagery c-nc - c- map s . The pr esent p l anetary imagery collection consists of:

Mar i ner 1’ , St i r prints
Mar “c -er “ 

- k i l O  pr ints
Mariner 9 mi crof icc-c-c, •xlr pr ints
M ariner 10 ‘“ mm n e gatives , positives , con tact pr in ts

Vi k in g La nd er s -O rbic -ers
‘ pr ints arid negatives
4* 10 pr i n t s  and negat ives , mos a i cs
70*21 prints , mosaics

~~~~~~~~~~~~~~~~~~~~~~~~~~ r n— -~~~~~~~~~~~~~ ~~~~~~~~~~~~~~



V i*~~nq Orbi ter I
4* 10 color mosaics
sl ides,  color mosaics

Voyager I
Jupiter

S.lected trames j f i lms  of mission overview .
Ju piter ro tat ion and motion of the Great Med Spot

Sate l l i t e s
S. prin ts, neg atives and p ositive.
10. prin t.

A Lun ar and pl anetary slide coll ec tion is accessed by a computeri zed sub jec t index .
Slides may be borrowed from this collection to supp ort lec tures , publ i cat ions , or other
educ a t ional  and research e f f o r t s .

The map collec tion is also expand i ng to include the planetary maps for M ercury and Mars
prepa r ed by USGS using Mariner imagery. Thea. .*ps are availab le as shad ed relief ,

— topographic,  and geol ogic representat ions . Md i t ional p l anetary  maps prepared f r om
Viking arid Voyager photograp hy are bei ng considered by the Mappi ng Program of the
P lanetary Prog r ams Office at NASA . These maps w i l l  be includ ed in the collection as
th ey become available.

Through t he d.v.lopo.nt of LA PS, eq uipment for data ana lys is  at the Inst i tute includes
c- c- p l c-ne c - able d i g i t i z e r ,  Zeiss TGZ-t Particle-Size Anal yzer , Traid Viewer , Itek

Variable Magnifying Viewe r , Zoom l’r arc -afers cope , and st ereo viewers , Propo sal, for
— r esearch p ro~ ec -’ta u sing c-he LAP~; facility and th. collections of tim e Photo/Ma p L Ibrary

m ay  be submitted to the c - c - ’ re e c - c - )r c- ,C the LPT.

c-i” ass ist us ers to ld.rc- c - - c - fy the I c - ni r and planetary data wtc- i~~h is ava i lab le , the NSSDC
and the IPI prepare ca ta log s c - n c -  i n f o t m at  ion resource guides. These are available f r om
t h e  i a au i n - j a-~.n - ~c- . (l l ,1 2 . I c -

Th us a l c - h o u g ! c -  t h e Nc -- ’ -~~~~ w c - l , i : c - c - n ! i r s c - c - e  c - -c- I--. t~~c- .  ma )of i n t . r na t i o n a l  d i s t r i b u t i o n  center
of lunar c- n- I p c-c-c- e - s t - , c - c - t c -, ‘Pie LPI an- i  i c - ø  s t a f f  se rves  as s l i a i son between the
s.’t .ntI fic arc - I l a y  c- - - ssr c - n c - ’ y and the ic - ta Se c - a t hemse l ves ,

MEFFRF*.FS

ln’ ,r ra •ion a l Council of  S r I e n c - ( f ( - - Unions , pane l on Wo rld Data Centres , Th ird
~ c-c-n q c--c- , i - i c - t e l  ‘.- c - c -  1. c - c r t . r r c- ?  I c - c - n c - I  Ic -- c - ta Fachanq e c-P c -rou gh t i e  Wo r l d Data Centres ,

W a s h i ng t o n . !CSU P a n e l  . I~~~ l. ‘‘ pp.

I ’ )  Wt c-C- *~ Wc-c- l -I Dc-sc-c- Center-A for  ~laciology , Nc t eoroloqy, Oceanography, Roc ke ts
and f a t e i l i t e s , R o t a c - I o ’c- of the f -a r c -h , Sol a r - T e r r e s t r i a l  Physics , c .c-lid-! ar th
Geoplc -y a l -c -, Wa shington , F ,nv irn ris ent al Data Servi ce, 19’S , 1’ pp.

-~~ 
- Re p o rt c - - c Mock~ t arc--I Satel lite infor m ation and Data Ficharig e, Greev mbe lt , Nd .,

w - - r l d  l’s ’. Center ~ , Apri l Jr , ~~~~ 1 1 pp.

c - I ) Vostrey * , P.W ., Pl anetary Data at the National Space Science Da ta Center , IN:
R ep o rts c - c - f P lanetary Geolog y Pr ogr am, I9”- l9 ’7 Q , edited by .3. Soyc e arid P.S. Collins ,
NASA T~~ 4’c- c-~ 9, 1979 , p. 441.

c Warner , ‘. and C. Dardano , Use r Gu ide to  the Lunar Sc-ampl e Data Mesa, Houston,
TX, Johnson Sp$c. Cen t er , Curator ’s Of f i c e , J u l y  1, l 9~ 4 , 1) pp.

I’, La uder Oa le , W .W . and W .V . fich.l.sn , The Apollo Sc ien t i f i c  Data tiperiments
Handboo k , HouSton , TX , Johnson Space Center, NASA ‘rH-X-%S l’l, IQ’I , 494 pp.

(7) Sates, 1.4, ,  W .W. Lauderdale and H. Hernaqhan , ALSEP Termination H.port ,
Wash ing ton , D.C., NASA , NASA PP-l OIS , April 1979, 157 pp.
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c - I )  Sc- - h t m . rman , L.A ., Luna r c - . - ? c - c - c - j r a p t c - i e  D os sier , v .1 , St . Louis . MO , Defense
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