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i MRPOSE OF NIE LITERA VEY

T'ne literature survey Jdescribed im this report is an integral par
of the survevy of potential sources of advanced techmnology for 1978-1%08
application to DDL's technical objectives for that period. It is designed
te provide background on the curreat state of the art of ianforeation storage
ind trancefer and the future trende in inforaetion etorsge 2ad trunsfer @r tin
veatre 1978-1988 likelv to impact on the defense comunity. Events gieanwed f‘rom
the literature revieved here vill be presented to experts in . nfcrmation trans-

er In Lrder to determine their desirability, feasibility, and probable timing

P2 SUMMARY _OF FLNDINGS

The literature survey covered some 68 socurces. Highlights of the
findings are preseni.t below. A aore complete discussion of these findings is

contained in Section 111,

1-1




. o o

- —

® Technology
The follwing wi!l " - R gse 1~ (378 Taee
- Covepster < decremed oo Spei 1 asplicatinne
- Mut h larger,  heapert, amd ‘aeter (OMPUlerl meacTies

- Mnt-computer netwerke

- Cheap and evct ]y accessed data 'ransmssjion

- Mechine -1 ndependent <oftvare
Self-monitorine svat >

- New applications for micrortim and as “ine-rewdat te
st.rage madya

] Orpanizational Structures ang AS9: i atieos

The following states of atfairc will he 17 e rden o

- Videspread inteavragency (orperitise, «tanisrijisat
tnterc hange
- Decentralization of processing and services
- Incressed use of contrsctors and EoTe (COope~8U'vE YTTAR, -

wents between government and commercidl se:-ters
°® fconomics snd Marheting
Highlighte ~¢ the anticipated future economic citvation are as

follows -

- Much lower costs per unit of squipment
- User-supported funding for government {nformetion servicex
- Cost savings through reduction of redundancy

) Scope of Services

Future treads {n services sre 83 follows:

- More sophisticated and more extensive divect user/systew
interaction

- Widespread literature analysis service for scieatists

- laproved, faster, document Jelivery

- Services in non-bibliogrephic data storage, retrieval, amt
anslysis

1.3 SIRKTIAE OF TNE REFORY

The remsinder of this repert {s divided into twe sectioms. Section
l1 covers the methodology of the litersture survey, including the subject outlime,
the sources and the creation of the events list. Section Il presents the {irnd-
ings 1n deteil. The complete bibifography amd the Events List are inc luded as
Apperdiz A snd Appendin B, respactively.
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SECTION 11, JETROBOLESY
2.1 SWJECT OUTLUR

The literature search wes cowlucted, folloving sm cutlime comtsined
in the lnterview Guide of the ToD/DDC Iateragency Survey. This outlime contaims
the fol.owing “target projection sreas”™ for imspection for 1978-1988:

A, Technology

(Computer hardware, date commaiceticee, software, document
storage ard handling, fact storage and handling)

8. Orgenizational Structures aw’ Affiliations
{Goverrnasat vs. for-profit and not-for-profit, cooperative
arrangeaents, orvganizational configurations, samagewent
consideratioas)

C. fconomics and Mavhetiug

(Service, R&D and sarbeting costs, income sources, economic
profitebility, ssrketing, coupstition)

D. Scope of 3srvices

(Subject arsas, usar groups, asture of services!}

2-1
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T™e same ocutline vac caplo.ed 1n both the interagem . Sufve:. and
litevature Survev (n order t.- ensure oupatability of firdings and eare
analvring all date trnt ! 1mate interpretation of meeds of the delteme

comu.aty in 1978.19A8
2.2 SOURCES
Nompries were cdentitred 1n the following wavs

® A thore ' «2arch ot 1975 rand 1n somr c8eecs TR et o
cf the ‘clloawing abstracting 8and inderning <efvices

- Jeompater sl Control Abatracts

- (o .. Reviews

- Ihformation Science Abstraces

- Lidrary and Inforestion Science Abstracts
- Sew Literature on Automation

- Qaarterly Bibliography cf Computers otd Data Procescing

* A thorough zearch through ALERBACH holdings, including

AUERBACH Publishers, Inc techmology reporte and forecaste
AVERBACH Library catalogs

- Private collections of staff asubers

Departamntal files

+

° Ciose lisison with the COTR, who provided additional seurces,
including 8 privete collection of DBC reports om microfiche

A tomplete didiiography of all sources coasulted (published and
vapublishad) is contsaimed in Appondiz A.

2.3 DAPATION OF TNE EVENTS LIST

The Bvents List was prepared in & three step process. First, each
source wos read through carefullv. Any inforustion felling within the “target
projection sreas™ (See Section 2.1 above) was recorded om an Rveats List Dets
Gathering Fore (See Figure 2-1). Appronimstely 70 forws were uted. Nex® the
informstion @uojected “events™)on the forms were classified in detail acco-ding
to the subject outline. This enablaod like events to be gTouped together.

ki w
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Finally the rav events were thoroughly analvrzed %, the prolect team ! At
from the Iateragem v Survevy was i1ncorporated, sarml (he entife ' <t wis . onde
and revw:itten (nto 3! projected evente ir (nformstion transfer (onsidere! h,
rtolect tean t- woat likely affect the defense -ommuntity 10 19°R. iR ihe

final Events List is contained 1n Arpendix B,

2-4
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} SECTION 111, FINDINGS
¥l TECHNOLIN Y
(PRI Hardware

Computer Harduare (n the 1974 19AR rpvriod (4 anticivdted to inc lude

new appliczations and new capacities-

i

! ] mputers wilil be specifically desianed for cevrtate appiic aty vns,
cuch 1e bidlicpraphic storage and retrieval

§

, ® Lomp oy memories will be lsrger iwhile oxcupsing less physical
apaie , ‘aster, and cheaper Aisociative meworics, laser and

meg~etic "bubble” memories will be commonly available

s M- and mintcomputers will be moTe peweriul per ot <o ca, ard
thas xble te tame over many functions urrently performed b,
stamdar? cirze computers, Networks of decentralized minic will
replace large centralized (omputers in intormtion enters

® Pt sl haracter recognition and voice i1npul will be rompetitive
wish ~thar tvpwe of 170 deviced, am mi'e® (onvereior o7 machyne
resdat le stovage formats easier ard cheaper

-~
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Lransmissien

A
Tialenr liree,
TEemCte
data hacec ard

Tetrii-e Wit h
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.1 4 Stor

Twe
vith print

B prliihed amere edsily and economiczelly

:
LR R LR AN VI |

ratiey tran dedicaied linc:, will ricommodate the malorits of

teihrycal 1mtormEtioen relvieval Flectromic transier of files Detween

g eimz): YrAnsmy saion will he 10 extencive use &t &8 (o3t ol

v mectal zervice,

v vill sco-umedale apn

Laftelte will Be pewert ol Cnough to provide tramslations in cuch
Atemc 1< et prat . T ogeat vi's structures between different
c.ereme A3 datar ez, hvisting the necessity for 1007
standariiratjion

Cwmmerc18 packlged «oftvave will e incresstingly customived,
we i1 will mece tavt: gy hine independdence.

teproves - ovtwate capahilities will ine lude the commen uee of
¢ (b femtures A4 automety. wmonitoring n inforestiion retrieval
coectpme, topritt - atss sutomitic indexing of aschine-readssle
rext, 14¢f7 thei.e of putpet formsts, and conversational smd
tutorial om-line vetrieva. svetems.

age Media

ctorage media turrently in 'imited use vill emmrge ar competitive

®icroforws will ain further uset acceplamce. High-quelity, low
tney, «mdll g1y readece and printere will be svaiishle

Ma: hine readabhice media will be commonly used for storage amd
transfer af fact, and numerical dats as well as dibliagrephic
date Word piocecsing, "X, and inenpencive focsimile trans-
mitcior will facsiicate cvnvwraion and use of meckine resdable
stovage.,

1.2
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3.2 Interagency Cooperation amd Standardization

The turtent lach of . poperation and <tandasdisatin~ f(with recclting
redyndanc: and incorpatabhility) is mmch discussed in the litoratares The

iotlowing @re proje: ted colutions to this leck.

Federal technical informmtion services will be :omsolidated
inte 2 <ingle orgsnization or a network with rentraiized (ontrol

° Different dats bases will be able to be merged and will Se
accessible through & single tvpe of terwiwml,

] Standardized iormies will be egreed wpon for technical sbhstracis
and ci‘ations. A single thessurus will '« uvsed for all technical
indexing.

-
(2
[aV]

Jecentralizati f I F Serv

Decentraliration of pracessing will eanble distributed input to the
large 1S8R crotrm, will abstracting, indexing and data comwversion provided at

the local lewel.

Decentralization of services will resuit in local information centers
cbtaining 'nformticn rroducls from the larger services and then dispensing thea

to the users.

LIRPI COM-T 181 0 LONLTECLOY e istioms

fortractors snd commercial sources will be essential to Federsi informs-
tion services, It is inrseen that ewch inforestion provessing sctivities will
be deiegated 1~ contv - tor staff, and thet softwere used will be alaost entirelr
ivamercially sippiied varher than developed in house,

V.) E.OMMILS AN MARKET 1N

3.1 Costs and incope

Some: tvpes of cquipnsnt, swuwch 28 microfila readers and printers amd
intevactive terminals, will have & low emough cost per wait to be affordable by

3-)
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individwal resesrchers. Lompu'er wrmrr: (ostisx, 22 wentioned in Section 3.1 1
will slso go down, Ax softusre becowe< more powerful and <peciali‘ed, hawever,

it {2 likely to iwm rease in price.

Problems of finsncial support for Federal technical informmtton pro-
cesning end disseminstion activities wili be resolved cime it seeum likelv
that the Federa! mandste handed down to NTIS amd GPO will spresd te other
ageniies. Some sources howerver, feel that al! government and <ome othet tvr -
of information centers wrll de deemed 2ligible for partial! o (1) povermeent
cubside by the 1980's .

3. 3.2 Cort Savings

Cooperatfon and stenderdiration activities have been discusses in
Section }.2.1. i logical result of these activities is a sizeable reduction ¢y
{unds and effort previousiv expended in processing and retrieving redundant
information. The availability of wmichine -independent software (discussed in

Section ¥ . 1.3) will also result in cost savings.

3.8 SCOPY OF SERVICES

3.4 ‘sgyr-1 3 Ilnteracti

User-researchers will be able to imtersct with {nformation systeen
directly and, in 3o doing sccess o larger group of scurces than thev can cutte:tiv,

) So‘tware design will be sdequately sophisticated to permit a
novice requester to wse an on-line termina! through a set of
tutorial programs.

) A nuaber of data bases ety be sccessed bv & ressarcher through
an inexpensive parsonal terwminel om MNMs desk

] Through this terminal, & resesrcher will have access to a large
suitidisciplinary bibllogrephic data base. Then paper
shstracting snd indexing jourmsls wil! b lergely unnecesssry.

° The researcher will be allowsd & chotce of cutpat from the

interactive system: hard copy, microfils, CRY viewing,
with a cholce of formats.

-4
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3.4.2 lpnformation Analysis

By the 1980, NN personne! will he able to request detailed analvsis

and synthesis of data in their fielde of interect.

.40 Doe mt Delivery and Dias adt ion

Dot ument deliverv will be (aster, cheaper, and more automstic ir
the 1980°s.
Facsimi le tronsmission vill go down in price, but incresse {n
speed
o With increased spoed amd lower price of docusent deliverv, ¢

may prove wore sconomical to distridute full texts 2utomatically
than tc provide abstracts or asnouncesent serviver,

160 Processing of Nom-Ribliumsanhic Dsga

Storage, retrievel, and analyris of bibliographic data will assume @

iesser importtance. Other types of data will sssume prominamce:

Access to numeric dats snd analysis of nomeric data will be

®
provic d te researchers who previousiv had te 8ccess auch
data through bibliographic references
® Mamagenent informstion data and date anslvsis will become such

mare vaelul and cophi et {cared

3-5
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Duplication aweng wajor bibliegraphic dats byses wili he vivrtuslly
elininsted through inte-rorgenizational agreemmnts.

lnput of informstion to large I1S&R systews (e.g., DDC, NTIS, NASA) stc
sill be decentralisnd, with abstracting, indening, and data conversion
provided a1 tre local source level,

Computers designed specifically for bibliographic storage and retrieval
applications vwill be sveilable.

Machine-teadable storage modia wiill be competitive from -9st, capability,
and access time standpoints with:

(a Pam -
B) Micrtfeore

Asseociative apmmries vill be commonly avallable fer use in aschiee
sided

(s Retrieval
(b)) Inforemtion Analysis

85 of temite techmicel informmtion retrievel will be accomplished via
dial-wp (public switched) commmicstions lines. The resainder will be
scconplished through dedicated lines.

Files, (of the sive oquivelont to s reail of engertic tape will b
electremicalliv tromaferved directly frem one data base te amother at
4 tramaiszion <02t whicth (s competitive with sailing 8 reel of tape

Processing in large scientific information systems will be performed
by a metwork of decentraliszed siniconputers vather then by large,
cenirelized computevs.

It will be possible for a wser orpenization te readily werge osvoiladle
scientific and techmical bibliographic dats bases into 2 single file.

Thiough ready access to central informmtion storege and disseminatioe
fecilities, users com bypass lecal informtian or library facilities
amd these can be eliminated.

Using & simgle terminal cach RAD professional will be sble to query amy
bibliographic or mampric data Wase of Lis chelce.
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13.
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17

20.

21.
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23,

Eocn Aad picfessional will be sble to puchate an intefactive compuler
tersinal feor less than $300,

Incressed computer capic ities and ted ced proceseing costs will aliow
eaxn R&D professionsl te have his own on-lin (nteractive tetainal.

A righ-quality, low cost (i.e. ., under $100 el refile ceader-printer
will be commercially avalilable.

Microforms wil' " .ome qual t-~ paper (n scceptability by informmtion
yeerTs.,

Facsimtle transmiscion will be competitive with postal service for
full text document delivery in terws of coet and speed.

Paper will be replaced as the primery docwusenm: disseminotion and
storage spdius dyv:

(8) Mcrofores

) Full tent digital wedis
{¢) Sound recordings

(d) Other (apecify)

Meching-readable R&D data bases will be electromically linked oo that
8 user of any one of these dats bases cen, vith proper suthorizatiom,
directly access any other detes base threugh an on-line teruinel.

Automdtic retrieval systems will hove bullt-in monitoring featutes,
thus providing instsnt asnslysis of system use and user needs,

Poper will be replaced as the prisdry mumsric data storege swd
Sissenindlion aadiva by

(e) Nicroforms

(b) Digitel amdia
(¢} Sfound recordings
(d) Othevr (specify)

A single stasdard, intevrdisciplinary sublect indexing vecsbulary
sdopted for use by all the amjer science infurastion services.

Cosmon, standardized citation formts fer all techaical report
litevature will be adopted by all scientific and technical inferention
services.

Coomon, standardised sbstrec: fermmts fer all techaicel report

literature will be sdopted by 2'! sclentific smd techmical iaformmtioa
services.
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For @uyent-ca. vnd oo o hatoal reperd bitepatoare | e geest At bon sl
sccertable 1rder vt - from mathine-peadah o tevt we 'l Srrteallny
elimirate the newd ‘o manpal 1odeeing

ipr.o oal Lar sl tey ey B A SRR IO AT S T I B R R cnww gt ves ew o

Mment 1. mey Py e, 3 tahd, fore, tery vedTrae ot Joeme e o e v |

it veRept e o' Wit d provessing ceGuipment will mabe wa R reaights
ceteiaong ot ol gewt dokcments teadi iy oavatlahte

tee ot wwmes: 12}y avaslablie anfrware pa kages f..r Ao nt :trrage
vt retrievae! applr Atieme wirll virtoeally repla @ wrtiginal satruars

deve jopment .
AL pai bare - ftware wvill he alchine indepe xtent

Standardiicd 30t prot xels for on-line Inters tive ritrieval <.ctems
will he gdoreed hy all techrical infrremtion servicee

v rcat oo ot gl Py al cn-line reitieval sveleme wtd) munio 1
the moant whers hoamas 1ntermediar1ee hatymer the wyvatem and the
regquectey S M nnereecary,

in a0 kol savitonment, iNTerative on-lime Brioss to bihlimmraphic
dats hasedc 5117 artaallv 11 e, MY ) replace the tra’itional abstract-
ing 30! andoaiae toarnal 1o paper form as 8 literature :earching toel,

Lewe - o1, rar:d dissemination of full tewxt of docoments will prec lode
the reed ¢ o1 shatraite 2s dncuvment announcement sl retrievsl devices .

Autvmmar el ety cas oppesed te delivers upon desmndt of intormation
prodoe s o a0 Ancunents and c1tAtions, vill became the rule, request
tervir e w11l become the exception.

AT w2t 3w anfotmeation syslewd will priwil the uset (o0 ape iz inge
R ntpat cormat, St virtudlly ne limttations on daty nrder ¢
Ltr.a: ture

T Tavrs  ° inforeation providers will emeras and by . learly deficab
thuse larer informstion services which wholesale their Produc ts to

w4l lihras:es and service centere. and inal s tivities why “retayt”
their proedants direr tly to erd users.

Al #nds peras oot w1l have the option of requesting detarled snaiveis
and sy the i of the literature nf theit dise ipline tTheo pt a0 eatab.
Tished ceri1 ¢, suc) as an jnformetion amali-jr center.

In the B4 oy tmawmens, the tollection, sterage, and retrieval of
numeric dats will ar least equal, i not surpass, in volow and
topettarie, the pracgssing of bibliographic Inforeetion
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Al scientiots will hove waccess te discipline orieated dats bases of
highly select, certified and valideted numprical dote os oppused to
bidliographic references tc reported results amd darte beases of
uvoverified dota.

Federsl techaical information processing and dissemination sctivities
vill become virtwally seif-supperting.

Virtuslly all Federcl techaicsl inforastion setvices will be werped
inte & central orgamization.

Federsl ageacies vill employ contracter staff to perform virtewally
8ll of their inferustion processing activities.
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