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Vre literature surv•y described in this report is an intetral parv

t,f !he survev tf potential sources of advanced technologv for 1978-l"8

application to DOL's technical objectives for that period. It is designed

to provide background on the current state of the art of information storstge

"lrO #tnw.!*r 4Mi the ft-tr ty'eOds i"t taferfamtion st~w.se amu !remfe!(

19r• I978-1908, likely to impct on the defense commuity. Events g i.#r 'rosi

the literature revieved here will be presented to experts in :nfc•lTauto trAis-

4.r in trdcr to determine their de4irabilitv, feasibilitv, and probable tirmt

The literature murvey covered sone 68 Sources. HiShlights of the

findings are presenýý,! below. A mre cmplete discussion of these findinr* is

contained in Section Ill.
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I- I pet ? I a 6tf

!-l~.th iat~er. '"det. fai A•' t•Or 1•:4: 'PU t V t ts-
- a9trnl -c(q'tll~l-r nlevq't"•

- hap and P*ai 1ý &ite-kse-O data- hl~•ivf.~ded cv~il • te I ''!t tt t n lj

S• m , i *nt oT rl ne % t -m%

New~ Ai licAtiors~ for at, rol ti Isk~ a a. mb -. "u
' t,.rte f, dl4A

* i'ruaniaattonicl 4tructturv- Ayr;

The following state% of affatrA will b t i r--v.--

W Id -tv read i nX -ragenc v ;.vi "r C tI' , %ta- -Ft
nt erc hanre

Decentralization of processing and %eryireA

Increased use of contractors and more ccrp-atI-, i-*

ments between ovrment and comercial %t: !er-

* acommics and morteting

Hihlightt .-.$ the anticipated future ecoooeic 4ituation are •t
fol love "

- Mlach losr costs per unit of equipment
- User-supported funding for soweremnt informtic',. servirf-i
- Cost savings through reduction of redoummncv

* Scope of Services

Future tremids in services are as foills:

- More sophisticated and more exteasive di•ect user/s'rteo
interaction

- Wideapread literature analysis service for scleistits
Imparoved, faster. dacesa delivery
5 ervices in nomn-bibilogr~eldtc data storage, retrieval. and•
analysis

1h remainder of this rever•t is diviqded into two soctio". Section

11 covers the nothodology of the literature su. V. including the subje,-t out I•ne,

the sources and the creation of the everets list. Section III ijesent9 tile fir'd-

inge to detail. The complete bilbiogqraphy and the Events List at* included so
I-

respectively.

A



Thu Ilteratosre *earch um cwlcted, following an outlime contained

in the Interview Guide of the DO3/SC lateraguecy Survey. Thit oatlis contaims

the following "target projectiotl reas" for inspection for tq?1-IW7S

A. Technolowy

t Computer harter*, date Commicatiam, s.ft"Wr.docom&nt

storage and handlingi, fact storage and bkaidlle)I. Organizotional Structures OW &ffilitiom

'Govervmot vs. for-profit aid not-for-profit, ceperatlve
arranegments, orgastsatlosal configurations, u*mmitmnt
considerat ions)

C. 9comondco aid lrhletivug

(Service, a" and marheting coats, incom sources, *cor'Mmuc
profitaililty, merhating, competition)

D. Scope of 3ervicee

(Subject areas, user grops, mature of services)

2-1

A

-- -- -- -,.i-n-



The out I I c'.ed in both the Intorraecw surve. AnA1

lUIterturo 'tarvv I" or44r t., en-4urr onpamtabi 1ttv of f indirte% anld paea~

analysing all data Ir'v -A aseat interpretation ef ne#$4, of the oeq

&1UTCb w~ er. -40t#'t 'etl an the fel lowini vavot

* A thort'f.'a *.-~arO't h (,I P4 ' and In %nur i 641r

of1 the ,-Il I(~n abetrac t in Sind *viqtlirw kvit a

wayr-it er and! Cont rolI Abet roct s
- V 2 ._I Rev i Ww

Filfermat ion, Sc taeme Abstrac to
* Librarv oviod Inforustioa Science Abstract,*
- 'ei Literature ona Automatior
- Q"ateriv Sibliogla*,v of Compters avad Date Poto..ciua

* A thoroujt" jeal-ch through ALJM$ACI holdings. including

- Al1ENSAf 14 ~uligherg, Inc tachvm~olog refortq avid fe'r#at&-t
* A11EMPBCH Libravy catalogs
- Privet* collections of staff moubtrs
- Deaprteental f iles

* Close liaison with the CUT , wbo previdad additional Souces,
includinag a private collection of UKC reports asiereftche

isapliheWA) to cesitatimed in Appeedis A.

2.3 £ M -ONO Isplt lbigraib ofUlm ore s~te pls~

Tile &WOats List was Prepared in a tbroe stop process. FirSt, eat"

source VMS read through Carefulir. Amy iaf~wotiou fallisto within the "target
pro)OctioN areas" (See Section 2.1 above) was recorded as an 1twasts List Data

* GatherIng6 POTS (See Fliture 1-1). Appomiintelip 70 forgs were used. Mel- !he

information brojocted -ewents")om the feem were classified in detail acco-diva
to the sybject outline. This ena1blod like ~W. to be giromped together.
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I ra IV~ the raw #"Vito Were thcorcoJhly maina . 4 ý the Pft1#iit tea* np, t*

ftc. th* IsterA~t~,.v Survey was incorporated.d and the en~tire w%% ev%'~

and row~itton Into 41 ptorcic! tei vent ai. t infetmat týw !t fl4n ' h t..ý*er

"groect teas rt- most likely affert the defevwte -Oýznttv ir I h

ftinal Events List Is ciwntaived in Appevdtu D.
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TEcLlcNI UII. YlD1

C~w~tc; -.Ar4vare in~ ~the 10791- IP reriod is *nt it toated to in.. '-Ae

new mappticattcnt ar4 "eW capacities-

Stbibltip-raphtc storage and retrieval

4te-'r me-ries vtii bt lerger 'vvile muc.p-wing leýs r'T~vi-*I
A 4 ae!ster * and cheaper Astociat ive !.r' a-e! and

-la!. ubblip- memrtos will Ue comovniv available

* l 14
i.~- And sim i~apitors vill be moe rC%,werfuAr j~r -- nts ze atai

S-tbltc le tave c~ver mnan functions Zuvrrernt-.' per''rmed t,

reFrls'.' large Centralitod oIi,.Itfrs in in-torftttt i on ntf-rc

ar* 'm i. '*A~ter recoa~nition and "I~ce inpuit will be -- mr-efl-W
~~~''~'r t~~110i devicet, and "'a* C merq I,-- ct! ftaci'-le

readat~le storage formatt easier AndI cheAper



~ 1, -J ~ ~ eatilv and nui*
1

-a * io.P¶-~~~a' iw~ ~ ~turmwidate 0-ke maj4oVtt. of

!e~w!- a! *A irtT ivv'. F let fT Ontk. Itranvs er oif i Its between

haake Iia1t i! !Akw'tlt !anewi- 4
ion. aill ý-t i'. eittenciv use at a to-at irom-

a- willq MEqq at*ffv

Ar*4It -(. ýjr"'ý' an' *i'i o truaxure% betvecv different
.2, ia~lk 1--4 +1AtO*R !he m-cessitV for 1O

* ,-wwria' p-acipe'~ -.-f-vare will' tý# incressiggt cuttoorimd.

* rr,-v 'tw§Tý t' -P r 1it let wiI Ii iwt ludo the comi uase of
ff- ! f a4er J! at .W RMcwITOr~in~ jn ftfo&tftOi retfi*Val
'-.~ew~ '4jt to-autcmh indexaing of inchtne-rean~ipte

*ett 34'or r"Cl. P o r' t~ f ormists, a&M comversatieal SA~

~turYtorial

TVw,; -torage wdta -,rreimtiy i" ýiiuttd qse will emnwrg at remptitiw

With print

0 XiCrOfOrus Will Ain further USci *C~ept&ame m~go-"elty, low
clal C''. rps'~P~' and p~rintor.a will be available

* l~arL-adabit sedia will be cinotmIr used for stor~e* ae

mtransfer of famt, and nuvwrical dath as veil as bibltorepbic
data Word pict-iing, nUX. and inexpensivwe feceinkt. tomm-
W I 4 41 n I wIl *a'af % ate ~-"vertien and use. of mecaom readebI.
it I r% ate0

)W.,AX7.A1iI0ML SR1AMT1LMKS knXD AF 1LAT im



The turrt1-%t Uo I of - 'Orerat I*" and 'qtaryarldi iP8I'& fr-?fw h r.i-slt iw,

redutdanc; and it ai'a iq~ meiach di~cwts'ecd in the lt.'rat-.reý T'he

f o 1vI ol g are rPtvOIe "i co lu tions to thi 9 lac h

0 fr.rergl teChntical Inforntion serViCe. Will be .- Mon.lt4ate
I'MIP I ktftle oTganizationOR (fA netwrrk- With TC"ItV;iJfd k~.nrrOl

"* V~ffetenti Sat& bases will be able to be nerged and will %e
acte'Aitble throuO a Single tvve of terminal.

"* "'taltderditkn iovuits will be Mgreed wpon for technical abstracts
&Md el-ations. A sierie thesaurus will L* used for all technical

2 2 ieceintralizatiom of INOCIMALK m a servicss

Decettatraion of processing will ciable distributed input to the

laSM* ISMi aws?re. viz abstracting. indefting san data C-onversiom Provided at

the local level.

[eceurattlist ion of services will result in local informatiuui centers

Obtaining "nIfOrTii'io rvedaacts from the larger service, anid theit dispensir* them

to thbe users,

* ~ *~ -cntractor fielatioms

1cv-tyrai~arm i'd cm~rcial source* will be oessewtial to Federal informm-i tiom serviies. it 11; f!%rs4e that inch informtiam proeaMsmag activities wili

tot deleagtf-d To 4:WVt tor staff, and that softeare wood will be algost entirely

"Mmiercialiv ,r til.t-c fththr than deVele4wd In houise.

1.3.1 Cits -and Ima

Smw tvpes of equipm~-t. such as wicirefile readers and printer& and

i~tvactive tti.*nat%. will have a I6W -R.uM cost per mait to be affordable bv

A



individual researthers. Loqmu'er aevvrv otts, at sentlcmrd in Sectitm 1.1.1

will *lto go dwn. As soft-ware bev',k more pawvrful and spec iali;P•d, hwuewer.

it it likely to it, rease in price.

Problem of financ•al support for Federal techrical infortlelon pro-

ceoslngk aid dissemination activities vill be resolved since it *ee lkel,-

that the Federal sondate handed dow to NTIS and GPO wiil %pread tti otýhe

WeVWies. So sources however, feel that oil So"ermnt %W 'w , r.lvtr tr

of t1forvetion centers w*ll be deveed eligible for partia! Mr f 11 eovor-l•vet

'tub•idv by the 19R0's

3. ),2 Ct•. Savises

CoPeratIon and %t*!VdArdiA•al log aCtivities %aVe been dtscusse; in

SOti"on ).2.1. • logical result of these Activities is a sizeable rtductian Il

funds and effort prewvimlv expeIed it processing aid retrieivq redwndart

information. The availlbilitv of mschl j-Indepemenet soft•are (discuss"d In

ectln •3,1.3) will also result in Cost savinsm.

3.4aw -%flO SXRVICIS

~l.A 1 L'sgr-lforugla Snutm laleracti.

Ustr-reseatchers will be able to lnteract with informatiom syste

directly and, in so delv access a larger greup of sewrces than thaw •A& c;uttr•.t.

* Sotwere design will be Odeqately sophisticated to perwit a
novice requester to use sm eo-line terminal thriMlh a set of
tutorial prera i.

I A nudbr of data bases Soy be acceosed bv a researher through
an inlespreslw pelrsonl terminal on M~s desk

* Thrcvo this terminal, a researcher will have access to a large
mltidisciplilary blbllogrephic date base Then paperabstractiu aid indeuia Jourmals vil' be aagivl uineeesrv.

0 The researcher will be alleemd a choice of outpot from tbe
interecths. system- hard copy. microfilm. C&I wiewile,
with a Choice of formats.

A



1.4.2 llfomtiope Analist

ev the 196O'', Pt.P per y rwwj will te able to request detailed analvls

s and *yinthesei of data it their fielIJt of interet.

S.&. ! ocumaet Delivery m, Dissommatton

Docueit delivery will be faster, cheaper, and more automtic I"

0 Fcisimlle traesmissim vwill go down in price. hut increase in
.Apeed

0 With increaseedpe ad ilmowr price of docinn delivery., it
e0i rpro" More ecomical to distribute full tents automatiallly
than te providt abstracts or amoowncwnt service-.

Storage, retrieval, nad asalysis of bibliographic data will assme a

lesstr impotance. Other types of data viII asum p.iu ifnce:

* Access to nu ric data aud analvsis of w ric data will be
provic -d to researchers wbo preeviouslv had to access such

* data through bibliographic refereuces

I Itnwexment Infrotil data and data aalvois will beKMe mmkh

t

I

3.5
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133LIST

1. ~ upllcatiowiaw major bibliographic datas Ibite. Wdli he virtu..llv
elimi nated t hrouh int.- woeei eftizaiona I aeroemen t~.

2.Impot of imformtjon to tar"e ISM4 srtons (e.g. . OK, NVII1w',~AA etc
uill be decestraliiad. with astractiag, im.aing, and data conversioa
pwovided at t"e local source level.

(C.eers designed spsdtficallv for bibliographic %torage aund retrieval
appiicatioss will be available-

4. ochise-t~ai e torage andia will be comptitiw* fromn -7t, capabilitv,

'god access time standpoints with:

(b) Nicrot re

A~ssoiative memores will be commoly v e~sl~l fm use int machine

(a btrieval
(b) tmfeate iouastlysi

6. IS% of ttei technical iaf~ti ns retrieval will be accomplished via
*dial-vp (pulic sitched) cinieetiae. limes. The reminder will be

accompished thvwqh dedicated lines.

4 1. Files, (of it*e *Iv, equivelem it toa lo of unigntic tape will Vae
*l9ctromicaltv tranferred dirmetly ftimone 4ats base to &mother at
a !Tasaftiifnn cest Whitt, is Cometitive with waiting a reel of tape

S. Processit" In layge scientif ic information system will he Performed
by a ntwork df deceettalitei simocp tort rather themi b3 large,
cenirellned copters.

9. It will be possible for a eser orglmmiatigm to readil morge s&vaiiie
scievitific- en techmical Mbiblqvapluc data bases into a tingle file.

j 10.ThUough rend. aics to central i'aormsti,mP storage &Md dissmlnstiwa
facilities. wai.- cap byyess local isfecintias or librevry facilitlet
and these can be eliminated.

It. Veto* a *toqtl# ttrmei oach SO pri.siamsel will be able to querv any
bibliographic or amric date boa. of his choice..



12. Lacn.Rd piefteariwrai vet' be able to pb-thate &" int~rfctive 4ina~ltu
tetuiftel for legs Than SSW).

I.lipcvqased0 cutwuter c~afwktiev aid T#OAei Protessiv* coMts will allow

tac" A&IP pffeess~tofil5 te hWCO 1i~t O Oe' n-ilo107)r iftl'Otle termlifal.

I&.A !m-igiqualiii, low cost (i.e.. u-4*r $100 si~refil% readeir-printer

will be comrciatlv available.

is Microforse vI?' I- mwu -qual t- paper In acceptalbilltv br information
Uselro.

16. Facsimile traenvis'ion will bo compel itivo with~ postal seryhit ftir
full text docuent deliver, in taesm of eset and spead.

17. Paper will be replaced as Ole primory doncumnt disseminstiov avi
storage soium. by

(a) NicroforvS
WI full tent digital mito

(c) Sound recordings
(d) Other (Specifv)

1Mo. trhie-readable 114 data bases will be 9lectramicaiiy limbed so tenet
a user of env one of these date bases can. with proper autbo'isolttin,
directly access &my otheir date base thresab as on-line tiorstrol.

IV ~Avitolotic retrieval systego will have built-in oseitorigg features,
j thus providing instant analysis of system use and user ""eod.

20. Paper will be ireplaced as the priesry wwric data stersse eaW

(b) Digital imdlea
Wc Smil recordingI (dW Other (specify)

21. A single standard, Intorldiocipliswy subject j 'atog vscobuiery

adptd for use by all the eel"r eciesce imforualoese servicge.

22. Como, steandardised citation formats for all technical report
literature will be adatd by, all scientific soW technical isforestlom
services.

23. Como, steauardised abstract foetwts feir all technical report
literature will be adped by all aelestific sand technical information
services..
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MA sciemtlete will hae acces to dltclp~le oriested 4tra boses of
hglpv select, certlfled and Vlldatd s rical dote as pon. to
bibliographic rvferencee to reported rfeults aed data baoes of
""wverified data.

3'. Pederal tech•ical ilosOatlma prmcessim MM diessmimaml activities
will becme virtually eelf-supps•rtIw.

is Virtually all Federal techeicol informtio services will be marned
into a central Orail•iatioo.

b1. Federal dogecie* will employ ceotracter staff to perferm vlrtuall.
all of their ilfr'wmatiom prwoessiU activities.
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