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in-depth conOderationblf the_hash co ing schefq

strategies
1013E-PONE. -,
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xHE WISELIONE-MiLiOORAP.HIt RETRAMAL PROGRAM

'' ..# %:*'I University of WfaconsinRasearcn Tool
4 A

Dolt.Melsaec

/

. It is a pleasure to introduce the
et
WISE.t.ONE search program today.

. .. .. ,

I. been satisfying to be.a part of pas development -. .1 1.411 take acsho4

,

,

. Computer xetrieval of information is the wave:of the f4ture ands it's
6 .. ,I.

-=. , .

,.
/

.. , __.
,

time to discuep some of the historical antecedents .of the pro)ect
/r

.t,

. 1 %0 tl

development,-c6rrent stat4d-of the system, and the. prospects for,future
, . .

. \
application. Dennis SpLic .'s paRei is a discussibn o the ERIC system

and its implications for educatienaY.resJarct. Tom Olson will present

a J .
-

,.. ,. .

O

o1,tche of the technical aspects a tbe.WISE0k speed and responsiVene*t. /
. /

/..

R6y Tallyp'a major user -cethe system, 'will discuss thedissemination//''
/

. 0 ,16'
and'use bharactertitIcs of the program. Tom And Rdy_Will then progide. ti

,,' ,

an on-line .demonstcation of the system, i
,

llustrativg the 'nighlighta of
t. 4 . , /

ihe program's use, . ,

i,
.

, -
,

WilKOnSinia School of involvement in-the.information

rarievaltgamebegan with the ERIC Clearinghouse onsscheol house facilities, ,

TAprojectrunder the diYecii4 on_of Howard t4akefield,,tnok, a computer ,

based direction offering a batch oriented' oUthe existing MC.
.file on tlitvUniersity!*.COntrol-Potel)3500. At the ,suggestion of, ;,

A
1 ' 1

,

,,

Professor Wakefield-the':$Cheot'of ducation°iAvested in the colle,ction'

. of ERIC microche\preeeptlyjocatte:,inIthp ,ColOfEducation fliC. The
. .

clearinghouse on the kadiso campus marked ;he beginning of a long and

productive relationship, ith ERIC. We,°h.t) ever, were not the only people
t

.r -,
/ ,'* , ' p.

/,,- to see,the vifion ofthe future'.
./

, dtS rf.
// . 1',

k. , 11. 4e*
/ i

1
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I
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A winter issue Of. the ERICrNewIleer(Volir4, Nvmbo iil) pecifiee '..,'
s,

2, . ...' N) - *

I Aenlmachina readable .files offered through seven nationwide tOrmiUtiv,.,0,

,
, ,

search serVicea in eduCation. The thee included -wdre: 4,

i
4 . i

t,
-

4411

,....,,,,
AlternatS vies for Bib i g,

A-nusitier,OU'ilternatives for cOMputerited ,search cif,thv education .

4 A
,

literature:exist, and the number of organizations. offering search'

t. 1

capability increapes each ypar. Many are associated with universities-- .'
.. t. .

..
--4.----.' '''''

or research organizations with'a.high-motOition for making the ipecifics

of Our grouting literature_hake'availabIOn an eifective4end,e,ffietent
, __ - , ; ;

.

,o Imanper. Moreover, there Is an_ increasing number ofydata baeos prepaielii
T ' :_. , , 7
....., ,

.,. for the computerized search,o444torials. It is the,colitction, abatractf0s, r,
,

I

- toding and procd4fng of the citqtions,which,makes rapid retrieval a ,

. 7
J -0

.)

realistic and feasable possibility. The educatIonalJRIC clearinahouses-

'Aoffer 0,suPerb abstract service which today 'enjoys a 1.4de'in&ried
,

k

distribution. Investments in the tooks. for use of these materials will
. T.

.

continue to increase
'as the cost of computing continUi et to drop and. the

available tapes of information demonstrate their psf411ness. The'experi-

ment at Oieconsin will be._..reproduced on other campuses, further'extend4ng
. 4 . ,

4..
. . i

L

/ .

the-utilitypOi ,the ERIC tapes andotheemachine read4ble files.
,

AIW.IAbstracts° of -Instructional Mater' a lo in Vocations t

401d Technical EdUcation. ,

RRM r.Abstracts of Research Materials in ocaetional and
Technic E4Ycation. ,

CPE4 Cu4ent Projects in-Education

e-

E41111,1)- Wcapanal Chil.dren'Abstrayta. '

4,

0.

0.6

6

C011eptiqn of' Contra ,Costa,Coutfty.

Thr

4

I

(A,
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1111)6,4!Flutitlsie- Informiti4 ,Data Cria\niiei-.

*
27.0...4'014 Rea4er:CatalOg; ----. 711' , t
AcE4..Piteesae(ters tin'

,.

thnovatleri.: -- `
. ^- '. -_ '

,_

_ PCL--trofessional: Curriculum tip:rail' .'

.,itych AbI,Psyohologi4aliAhettvte - ---"-

-01JE.-Ctirretiit Index to *Journals of'tducation.
;

. itIE-titeiearch in Education
. ,

The 41 mmtlry of nationwide computer - search seervices -i8
(

itv tilts clointant for your inEer6et .and inforte,tiakty.
#

! S.

-

s

NATIONWIDE COMPOTE R SEARCH SERV CES IN EDUCATION
-

ksescription SW RS, PROBE

(Clearinghouse/ (Indiana)
ne IEDI

SMERC , sticnam
(San fvflPo dounty) (System Development

1.4 C

RIE, CIJE. AIM, .

ARM

RIE, CUE RIE, CUE. FIDtvf.
PC L, special
Co/leCtiO4

R 1E, CIJE

Number of
ii

up to 20, ",,e) up to 12 negotiable ute to 129 related
er

Output, '. 13Q abstracts &tot * 100 abstracts, up to 50 abstracts, 50 bib- 60 abitracts,cOmpiete
bibliographic a fa- 800 aathorititte

citatiOns
litsgraphic Cita; ions,
150 Identification
nymbertt ode 1
citations

with bibliographic,
data

Cost ' Sle per se,irch $12 per search of ave?age of 515 to 320 $25 per search .
($17 for (orVign
orders)

Meer CIJE, $18 k
or combined search

per search ,

'turnaround 2 weeks 5 days (delivery by 10 days to 2 weeks idays to 1 weekpo
I _-4PS)
Address & SchoOl Manige.ment OTKME,Edvvion lien Mateo Educe $stem DevelOiyment
Phone triter niation Re trii41 Library; Wit bona! ReiourCes Cen Corporation, SOW
Number Service, ERICcear-Sctioot of Edu ion,

inghouse on EUCxa Indiana Unnterso
tional Management, 13iOomington, IN

ter, 333 "Agin St.. ERIC Search Service
Redwood City. CA Wm team 9500 ,

94063 Ph..14151 Colorado Ave , Sar
University 010regon, 001 P11.18121
Eugene, OR 97403' 337-5718

360 1441 A (In ponies, CA 9040..
Frank Xi.r Mattes Ph f2J,31 393 0411

Ph. (5081 686-5843 Robert N 13ennin9- East roast: 5827 Co
hoff -a turnbi Pike. Falls

Chur VA 22041
wr Ph ( 1 820 2220

e

r

.s

RISE " I

(Pennsylvania)

COE, Psych-
A-b, AIM, ARM, Ex ,
Child, special toitec-s

fugitive data

S111$

(Phi Delta Kappal

1111E,C1JE

heed)

R1E, C1JE,
PACE, AIM, ARM,
FRC, ExChild,
PsychAb, FI4C

00

1u or t ore up to 12 0

cornbtnatinn.0 ab,
straZts & biblio-
graphic citations for '
fink' 100 stems, nu-

merical hit hst for
&Aiwa, 163
$10 per 'searchable"
file for lildes4-
tors, $n for 20 or

edgKriptgil
1 week.,,
Research and I nforma
tern Services for Edu-
cation, l9a411endate
Rd , King 91 Prussia,

.2115p056
PA 194 e.

0

rst 10c art es 1P-

cludeabseraCtS sub
sequent items radish
ctmplete documenti
Lion. no abstracts

S5 per se-ar71.1

3 weeks

50 abstrict.

#

25t;er question

1 week

Phi Celt. KaPPa,
School, Reseirch In -'
formation Sena ke, 8th
& Union, Blooming-
ton. IN 47001
Ph. (8121 IX 1156

Vathied IOU rma
tion Retrieval Progrent
Office. Welt <0011

3251 Hanover Sr.,
Dept 52-08, 81dg 201
PatoAtto,CA 94304
M.(4151,491,4411
ext. 45034 fast
(0681: 405 Laxin9tOn
Ave New York; NY
10017
P10212)697 1171'
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,. i . .
14,. A iOrveY..of the la'cantific-teehnitalItape aervice! comOled b' -.

.,.. ,, :.- '''-'s'$ 1.
,(Caribll 1070) ITS"-tivaileble.as PAM hocuxnent 044165,, The'repOrt presents r'

4,

L-a:survey, ,commercially avolabLe .tepe;serv.ces whiet!
.

and,info'Haaton centerehmwithdata bases scientift4,.

cadprovfde libraries
it,7 °

and techntcal 14era-
.

tlire ,N

JO

=0.

`

WItayt,,,s,CSALLs,_14ismein E fOrt
1. ,

.- t- I. The tivatta'bilitt of automated ses;rch -capability:'is..a
,

well, documeqt0--

fact* The ost of the services is reasqnahle, ranging from,010.100-25,00r 7, ,

**'- "' ,depend;.ni on_ the nature of-the Oparth eridjhe)extot,-Of sprV106-*PWrel.

the rang in'turAflroUnd-for-the-seraces varies from two A0e.._tO three
.Ik

--_, weeks. Wfth so muc'h' activity. for1highAtill?tyo.retrieval capability, Why
. V'' - - , '6

: ,

. - Ss.

-._-____-W,oilld the University of WisconSin;Schvol of ilducatidn embark on'a bimilar
. ,

-,-

e tk

. . ,,kiyitt of program? There are several reason*, .
. .

1-. The availability of. the ER1C,mierofiche b
i

ailed for a 1/A4 anc.r
.

i easy wity to deart) fo the referekes b .._omp11..cated search
,

.

,
, -0, .

- 1.1 ''.a 0 \ tforMU1,..k ,,,
.-- .. o , tt i :0

. Tr
. -An interactive searc capability pertits the Ofi-l ine

, s-s
r . ,

l N, \
1..

of a search. formula #1.0Viding ttZe user with ',instant tedback ..'
''' 0, = ,

, ,on the prOgreis,,,of the search. 'It was import 'to dpvelop.'a'
-. f . ,

prottam Which`wOullicOniniently offer'-this soartli.;tapability!.
, .

3. The. -feedtack ko the user 'could)be a -list of Elt.0,dOcumente;.'

4

,

, j
,. It

The 31:!ox:imity,of the cOMputer term' inal t40 the mVrafiChe .

,1 , ... : ', I '. t 1 '.
facilitates the sarch-and reduPes thione.id t,o pro'dut,e riard:-:

1,. ii._,,. ,,,. ; I

copy abstract6 from t g _c tVV,tdpe file, (whilg this, wasK.
an initial motivation, 1p:story has °not supported Itille prsem! se. .-... ,,'

AA '0".. ,0 :\.'' . it. ' \ , , t .
/ 1 t

4

o _

o .

of /
* I

.

O

0 .0

t4
4r.
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There is 'very .litgc direct- weed 0 the naciotiche: files
'*e_ '4'. .'.- r -4, , a fit it

WfiAn:Abattadtdi.arkitto eaty-to,prollaci.oft.cam044 .'
. . J -

4,2 -a i i#,. ' V't .

114ny researth_pronet4 funded on oampus have exidting aciounts
, 4G.

.
. .

4thithe'ompiletWeghtdr. A bibliogr phio retrieval iyatem,,.
c ; . , ,

. ' 0- , . 'Ttt m

ofi tlientvnrsity.eomputer simplifieg theProenftionfer proC9ring
, %. _

ii.seat;ht .the Catalog_ is as fare away as the,neareat_isrminal..
a c,,,,e

:N,51 .Bibli4raphiOrerrieval iimplemCntednn ths,4cal acoOpilter,Would

b

0

.

;r044 Ce'the:cost of ComOLter sp# rchts,..' Cur resnt methods of ha s!.
,

# cooing_nnd,oriani:zation of mss a0ragn pioduess a 'lipid etuan
- 4.

prOduet:4n 'a tow Oost.basts1 init'illie,:we.falt we-coUld,a1410.
! q

'the search capabtlity,aVadable to' every stafi.member hnd'ata6ent

owithe thliverality campus on a conyenieq and lo4 cost basis.
k

'4

,

r
6.. Other igenciep of the state can benefit.froin the search and

V
.0 ' 7

riir val.* capability.

,

With,th above *rationale in m/nd,the initial development be gan

.7.111°19.Was

011$E).-W we-re-fortun,to attract
r

Ap'6uraganiiaPkon, For eihttriod of
/ .

,

project of the Wisconsin Information System fur Education,. 2

"tec*finic 1 aspects of infOrmation scie

a computerecience_major, Tom'Olsons.',

a'year-he liVed'and fireatheOhe

nee. The project became a'claas

project, in computer sciente;\where the-basic searc routine waqcon4ep-

.,

tuaiized' and-tested. The initial ,vision*of the rogram produced lists
. .. .

of accession numhers... Since the system was origi ally*desiphd to search

the ERIC FIE files,-and since the ERIC microUche'were so handy; the initial,
, ? . ,, , 4)._ 0

,
version served '-a most valuable purpose: :. \-

. ,.44___ t -7:n
a a

1 /

,

0
6

4
e

1,

ti

3
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,,, . , -

- - ---.-- It was only a, thork time, hoW4Vor," before the system Brae trained
.,

0 to ;also sprodUOC 'i-ht oath*: ..tit let; and citation infOrmatioa op, command.
,q- ...,_ , 4, , * ..

Tha:tetrch capability was',gveralitiid 6accomoda6 multiple ii. les,ao
, , . . .

th at'tho ins Waal. ed in the CIJE, AIM and ARM Mei cOuld be
.

,
: .

.

. , ,, 4t 4 .

--eastly,accetted: At this tile0971, we;recogn4id that-thli, system had
. , th 41'

O
m

4

0 gtmOrai: atirdttiOn for-re-on the Madiood campus; A'nUmher of
..

\
workshopa Were atheduled'for-staff and studentsmithin the'School.Of Ed.pa.-

. la

I

. -'. , .
.

Ibp,fortyitops-result'ef'our adirertising was to attridt,:te:attenrion"
,--- . -7-- 444-,-`'.' .' , -

. 4 'a-

4,
of Hoy Tally, emAloyed'oy-the'Do4r-tmenof PUbliC,Instructionin.the'

, ,k . . , ,

lc . .

. l
,- ''

il

Yinformation services group. -His background in the 'field of information ,,
. .

r ,

.

science produced our mosOwakued ',His,His insights and underotan'ing
r_ ,- .

.
,S _

_ , :' 1. ,

,

helped produce the prodixttto be demonstrOted.for you taday.,- While 46-'
,,-,. . .4

. .
c -.

, ,

to still employed 'by: the` Department-,of Public:Inetruction,.he
.
is to-- .

.. . (-

one of us. He continues his partnership, contributing_to'the mey'enhance-
. :

A..- :. .

.ments of the systein: 4,,--1 .

1
a

N -4

Present WISE -ONE Capabilities . ..
Vaddition to the initial capabilities of hooloan search operators,

AND, OR, and NAND, the WISE-ONE prograM will permit parenthetic formulae

nested 15 deep. Each inquiry to.the system prOvides an immediate response,

on the status of the search. The number of citations referenced by the

current entry and the status of the search qUeue are immediately khownN
,

by the user. Th user may SAVE a complex Search forMule for later 'use

application to an alternate file.
.

A search'-queue which has been carefully
.

,

derived may also beSAVEd for`' ubsequent intersection investigatio

g
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''',. ' .
. ,.

)'
a-"'"i . f

--.. ` 1 "tiltprnate queues, Either tht.quettie or the ,forsiulaimay berecel).0

;through thtilose of tikeitAZ coitimandt 4,,111 - .: --\
1

.._ a,. a 5. ' , 4 -'4,''' L.!:..,i .

b.,_ -0"-; The'cufreAt University -cod;Puter hes'ortainals410§Ated it) Or 'eh Bay Iv
,f,.4 ,, . ,- ,,,

411444, Pariside, Sheboygan, ind'the PhysiCAl Sciences LabC44tory,

located in Oregon;' Wisconsin. /n additIo4, thete'arlliftssnhigh speed--
:,--

t4trmtnals-1061.pn:the Malign campus.' ,-The 14gh,speed 4timt'May-lbe--
- -.

- _,... ,

stilt t4) eny of these sites -from the'central compu.ter, 'Tli',6 1.istitig..,- 9 - .
I 4 4 , k ,_

4 , ., . ,

, ,

7 t- 04_, -,,

--eOtrun' ands 'Periit' _th_eqt4po6itiert of a publiOing wind 60atea_ upon publishing
.

1 " ' _ ,:,+r c __L , ' , -, ,

46:1,210.0t ftle'adrial'noMberlimtts: In addition to'. titat,ion7informatiOn;,
* ,----t

-,-.Li

I.
.

.-1...

0C-?'the 'User may requestthat abstrActs be forwardeil.to the high spee4,priptera
').,

, ,
. _ 4,,

at any of,thd site* connected to the central cOaputer. . .. .

4

744

I

:the dissemination contact 't DPI with their inforMtion request`. R7 or .

5'7=
,

,

'hip.stafef field the questions filling out ,
equest form. The.requests ..

/ , ' ' II
are thent-processea th,fough the WISONE.prog am and the resulting ltais-- '.

Y'
.--.

;and abetractsareorwarded to the DPI forrftnal edit checks' and diitri4
.

bulipn. ,/,
. ..,4

,..

,..) N.
,wXie Vocational

.

Board is currently edpporting a dissemination program i.,;.?'.

\ /
foi the:,Oodationai districts in the AtatO.i ',Each ofthe district tiffices,,

Jo.
hs4 atterMinal linked to'c'ille MadisodiomputerlEach"has a serial) of

1)
(

OW 4

.

Diesemlnaiion Activities
, 1

. .

, The W
, K.,. 4 4, . ,

ISE-ONE ptogram enjoys en-Active schedule of ddmong:tations
. .

, , ,. ..,
.1 _ ,.,,

,ar4und'ampus and ihe teYev,rischOOl'district'sin Wisconsin %.'
4

participate In the informa ion galie throughlin information iervice.offered,

Dep4uSent of P,ut14 In#truction. ParticipInts
J.` .

this appect'of
. ,

,

10.

t
'

111

1

44-

_

iot
ii

a

,

P.

. et
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1 , , ,_ ..' i. t . i; 4; 4, .1 -. .

/ g

s4
I

'demonstrations and instructional workshops sehedutia'with a-field--
e . -.;

.; C.- t

L. ci;nsatant,in'informati44.retrfeval.The4001400 now 64pports the,
,, -

_ , , ,. ,

AlM:andeimillilep, id addition to the Enp Rtg and CIO files,
, I.

4Co tinuilreett teal S ord-t.

-! 4
-3

The project los'eraneervi'd to -the 1440 rtA'admit.COmputing'C4ntir
" _

PROWin-September,-197 bean* 4 lkbyeiY program of the Centex,_
'1 g, 1141

=AuVrtiO,bi the 0,004Ws techriical.steaf:' The Cent0 workC-With at '
,

4

r

5

4.4/..4-

4 . .

'-: =. .. 'adVisory otatf comprieed'o*f SChbol a clucti.tion, Department`of l'ultil=s 0* 4' --1--
.___2----------1----.. -J1114gottoil and Vocatlione0oard'Rersonnei..: The-ffirpoSe_of,this itoup

.
.is tiosioiat fn.thq.*ockInuesrde clopipnt aid dissemination istthe system,. .4

.

%

grgs

t

-,TetbniCal menus ysev'document tion and 'consultptoasststance`on the_
,

system arW'oAered

ruture of the

6

under the auc iders\of the computing center,

0
\

ONE S stem 4,11.

44.

%

7

The key to the ,fUtt30,,qf the .sYstemlies-ta-the marketing.
,

- lr , \4 ! .:r- t
.

employed to for hr%dne''aissemirration ak computer b'astd bibliographic; .a _ _ ,s _ ,
retrieval. Aft'Xnformatiori Scienct publication (KW: 1972) on the.

4.

'ialarfbting perspectives fdr "WC-like" information systems oatineh three
_ . l;

1

%-*dimensions of marketing thought nci.techniQue; Markaing is a soCil
'16

*procesa,whicLfocuOS the concept-of "needssafisfacti n"eto Coneumers.
,

The bibltbiraphic searph concept, Qf rich WISE -ONE Is an ox,mple; requires

markpting,emphasis. °tam to satpty thisiotrketresp6t4ility,r. I4

the manager of'information syste0s should elvage_in Product definitions'
:which are based upon ateseisment of user needs, The informatioil system

e y \
manager must beiin a position -to identify newproduct Cpportunitlas and

.

4*
I .

sAk

t,

: :

4-
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I.,' t; , . r

1 .# ,

'1110;44 k6'6A.4!i$51: them: a4Sn';ohigOkrisa pirt?.ok.the bytiiam!' T VI6Z-ONE'` ,./
. .@ #5 ' 4

4

. ' , % ' A f a #
. ' , yk 0 .

4
Vprogram now hds an anptcr-Witapahl.lity permitting uses o.e0 9$

410

4, p .t
'their desit4 d ands)and prottfeWthrough,thb terti414, Thid.mechanis01.

4

keeps thp:ceehnieal.,staff'In tou01,with 'pt&Aisets: k
I' 4%

Ago'.irkust Mine mote- ef fitii7kilcynt(fitii of dilesetinet,1 on: -It is
'*

4,
good to oxtend4h,e use, of the .13Yste'ta' tc the' VeCati<A\ schools, but

' r$ e t
I. ' what her publics exiit''whteh

r'd
,\.

?tAbliOgraph el inforination'. it
more' effieienb means,oP using,

industry breedr-i).e4itenie'

can bsoeP'it fkrite theiapia:retrieval.';of.
-

' 9/0

,
t',- , ; . . , t

1 o , , . r ' - A7 '
--.1. imPvtatiVe. tilat'

-

we 'contique td-i,dentify

the system' re.ources. ' Thy, 6Oniputdo_.:L . ''T.,

. , , , . . , 4 4 '. ..

hrou gh'inveheior%..2 'New' hisrdeare and software :'
A. 4 ..

ted'hniques :shoU11 be expiated *linen conspmere can benef,it, -While the.: d'evklop-
. k /..\

.. ,.
: .

. Aght 'costs of theWISE-ONE syst m irpiolV0d 41.y. ad anon. ;amoufit'*Otioney,i- ..w ... ,

a

4 ,100
,
,ii iteen thousand Ooltars% is a r a;onable estiiiuite of theA-4sliurces4' o' '., '''., -,.\-:'

%, .. .

'deployed to th effort. The pub lc investment in\inierm tion systems of --. ,v)..`-.'\
.

, Iy__, a : ,

,,, ,

*

thisctype reh 're's further cissbm nation..4ofe siutlets tot; t_ek ind iOf: ..Wi
'

service evailAble\on t,te liadilo. are required. :- 9 incredible
. i- ' '1

.

federal investment in the 'info. ation.lias-e_ ofrElkte is a valuable public., rI 0?
4 6.

. ,,, -
, service. The real ,beneflit of the dElqe dbduments and se vices All khe , .

4 .,' '' 1
4

L \

_re,aliaed when the system trietaes irieo the public sto4 euricutulh and t
1

\'
..1

'
4.\ ..

i.

research areas. One, outlet for thcrerarch and information requirembnis
.

% . I ), 0
of public educ4ion .is t ()ugh ERIC-lilies infoirnation systems. Narlteting,
. _

4
.-... NI \

ill.Y fd-nrti<ing the information
is . ' i

ilucatron. . .

\s

.
. , ,in its .

but sensk, offers the' best possi

available to 'continue the improO'evet4 ok
. . iv. -

' With. this brief review Of the WISE -0I history, at 16tok forward 'to-
. ...'i I. i ',-., .

My,colleaguea dipcussion of ,the ERN ftyste aild' the WISE -ONE .bibliographic
,.

.4 a

. k
w -1

seareftelrfd retritial program.

k*

1
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- , % i'4,", `A-, I f -ii Arritiltiinty7Pfofei4q,' . 4 : '4 7';
'V ''. ;

..Z ' te V ',''N, department' 4; Educatiinal ;Adffiiiiskrati3 . ,
A t A --- v

-_-
I,

I UniVAraity,of.Visto StllMadiso n: A ,;
'
: P ./4-- _ ,; st."-----2-, -' '.:. --,.- ''', z ' '' = 1..

to ' 407". ,._ ' ' : / i ,,',. ... - 0.. t,--: o t ,
s, 0 Ailantar, _dote baile;-of, inure t to edneationir *antler& aid `y,

._ , .
.... f, '. - *

----I 1'
I

, ,

. t
' -: - 'priOt tionerd is ..thit, '00046(1 W he, Educati;n41Ties6ureis "rtitO . -,-.-_:

i'

4 I t e '
- 0-1\ 1 -

tioil,Centerei(RIC).* The ERIC pypiere,.. a'conceividAn blfe'earl$# iAlA s,...:T:y""''Itt',

.:,,,, .., t ,0 . i cti, , 'i

in id. ASix'ties 'and grew to niaturitythrousti- k:\lata eix.tiles and ear4:
k

A ' ` ,,':-, . : ' ,I , X! \
4'. ..sevont ie :This\p per races thg,.developmenr, of tile ERIC systevt

. 4

- ,4 A 0 0 4 -.
e'4,/, .through these ppOods.: 'Following ticis his ri4).' account, Elite. pr4pp,

_A->--- " .: , -.,.. .t. , , / . \' , '
. 'and proclvts are analyzed leading 'to An/awaretiess f important

-

-:. f 1

.1
. ..4 ''''.'

search
4.. . . i d . 7

4 limitat ne'lci. fittc putcOmes, a suggestions are matla,,.. ...-. ' )., , .... -

4--.. i ' ' $for resolving sotne.'of these limitations. .
4., .. -,--

a. , ;. N . . , ,. .. ,-- .
i , _ s , ' A, . .

.;

,..

I

,,,..", ' .\,' I ''. ..

:',,, ,
;''' A eordineO'Burokfinal (190, ii; ,.5.0, ERIC was deigned' ttz -

accottiphshhree7.np(reant ()W. ides. .- ".. -. . a z 8
r i IL` I ;

8,013' . . '

.
4,

J.) TO-guaratistee' ready access to\-Oite' world's's Eng]: sh.landuage.
,f

,
, . e!

I
o ... 1

a '9

1 A literature relevant to educAttion Ininfox-matidn'scieno .' .

_,,f' ..!, .
. , ,.... . -' . ,

- -

,. - , ,. ...- . .

erin.inologyi this is Pub docbnentati.en\fpnCtiun of the .Progiap.* 4 .1 44

. V. t ; if -
4

. . .. 2) To, gen4ate new infortnation`pradiacts brelvieoting, suri ariing*,... .. . 4 . - , .1 , , .",

'and interpret current _itformation en_ prl.ority; tiipsi,s1 This ,

. . .3 , '''' 1,-. '

analysis
";

7 e' -"; z; t - " ', 6 '
14is the,itifqrpAtion analysis functi15,0 of the ti_jr:..stfO' s P!,1,citCdtki,

P "

a

/ .. / Ir._ i ' , 0 i * ) :' 1
. "4 t

I iticlu46 li1.1liogyafht4'1_ state- of - knowledge- "papere, 'es i01.-:`:!:,*
_/ , , tr ' t Z/. - , ,_ 4- . 0reviews, and interpretive *summaries

a .. a 'y V ..

1e '':)
Z 0
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t

-, :1, )- ini se -in fpiThatIon 44°4 ,educational de' velO pme ntS i .r/es et trch,

:'#), jeikiirIliii-'4* OuttoMes of 'exemplary .projiratos- into i rchicatiorial
,'

=; ,.,-:.\.th,Nits,.-diree4tecrtrowaixr nikogicel snl'isocial.Concerni,of the
- .

ti,411,180Ueeln, The- 'Unite- ,"tnterl _Offie pi_ EdUtation'itt4,

p. haVi. 'Further.

pltirmitig cparittfoite. ' -`"- .

i'4the'97tRIC*,Syltep g_eralinateciVith'the aweren4,fof

114-3144.titibi-54:itifCkaiiiidn-`generitteci ds a;rei6it' 1.1 ,
research

-` '

-
, "

, _ ,reports -rpeei!id u;s;o0:4zoftee- disaiMitiaf.4-d:when.they
.. *,

*Ore teOLVOi but' _theretifter bec'etiehard' to find and latee-even-!'
di01.641:*;t1.derit ifyiA'thiCh important ,reaeitr

, : I ' , ,7' I f ' t ; ,,,., 4 ,' ',.. ,* , ,

-able' to Profitisionals' In thki field of eihicatisP
10'1..ERICA

;deyeloprtient
,
began in 1959 with a' f

1):wie *:e4,16,1y nC't avail

'after a very short't4iii-.1%

dera/ly suPported

feasibility! 'Study of an i.nformationftritem:,tb meet the inhouse needs '

of the Qffice of Eauortion. ,.,At ti.inetoopteetern" Reseeve

IPAYereitY ' was actoici to' develop - a thesaurus ;.of terms `uaeful. in
.

indexiiirg-'educ#0.4qtl_ cum n t ,

The '01116 /lei fikep#ndett,

'At tb one OVeheOtteea-v fie
tontitd iohal plan i? iteceptecl;in196

and mpvedvto)fard itaPleMentation

,
-

' iniotnationSicu(NTI n.hAA,_84,ientific and Technic4.1.

A
"

"IsA 1 1.1905 The eentrelfze0 'model of such inibrmation centers '43
-- _

r to teients',Dbeumeiltation'' Center (Duu) the, National. Technical,

an-itt-houseAtility conbep,t,

d of education; The 'bsk.-010'

eir*:'rking 'the slcp.tdirig of Silo

If funding -o C under,
,

o.,Informationi.facilityi were reje ted fora more deeentralized plan
a a

*and 'topic or ented Clearinghouses 4located at,



6 ,

4

r"

;/".
rOpildte'poitkh'roughor the =ioh Thia'd4cent
' r

S

onsiei41 erkW4 he-dedentraiited'40wpf-edpcitle-n-:in ithe'\

alited n.4461;149'

riitad §Patetk°

`It:Pr441t, roOt6inait the246ffprta of thes_ct;tringoL4-6
;;,)

6COOidtp rite office 401.400.1.,$.0he44hin ""(00°
Inatitito of Ediioation0 Ent7

c'entraVw-aa -Charged with; the tc;elhniCal_ coPtdicnailon and OvalUatien

tho pirearifighbuse8 as well 'las tho' forloulaitii°Of-:opetatinglprO

./.
; and policik.s. of -tbe "System:. The oleainghou,ses' were

r__k - e

,allowed aUtonotny in roe '1,.nterpretttion 'and

k

of CentraliapPlicyi
-#44

itt
,

In ePtsember,1965, a 14nel On itcatfolaZ4orriiinelPg9,-1ias,-formed
.

by -the Officb-.Wf...tcicAt'ionwith..lasips -111`e, Eller 68-:Pairmain",- to adi4so .

. _

and lead the 'EkiC'Thesaurusydevelopment. Pane(1 report,-"Gitidelines
... -..

for; thelievetoprneitt"pf a Thes4nrus 'Pr-,Bducational. Varna," ;.(thiited ''
. -y_.

.
,Stato:5,-stiepsktrtient:O4 liealth, Edu 7 an4 'Weillare; 1966; p. 13)*, -

'deiinli 13, Th osaurus' as "a' ten ;:,isipciattory liSt structured -to enableAN-

- .\
indexers- 4Pcn.4 ;sect analyst/ tp"deeprihOho

oCument tksiAelairid-.1eVet pf apecificitpt input; and to porMii'.
sr 4. l'searchers to describe in si,ustlaliy -precise terrns,_theril.'iration

',=--", -__-_>recttiir.o4- at (Ai tPi'it .11:-- The 01theiolpeup authpriti list, thus forms a key.. , .

_

klement 'in -,the Olipnetworit, ' ;

,..._
Also du j965 the first tweltre clearinghouse were,estab-,

lishodt within two yes.rs'there were a total 4)(18 clearinghouses.
, 7

At-present theie*are 16 clearinghouses although the actual numberI _,
reached a-'peak of,Viat one point,
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a

.. . 1

r k

.

j
.

The subject or tOpiv,2 ArientetievroCthe.present lb cleeringhouses-
;1 :.

vii:clisted,,bd4oW',
.

.
,

+ , ,.. .

:-:'

.

I. SubjectmOriented 01.earinghouees:
-,A, $ ,'

,

A ../-..,

. e , Lop ges and Linguisbics

Siiell,Cea MethematiCs end ,i;/Pvirdonmental Education.'

.
.

i.
.

:,Reeding and Communicationsaill9P
. .

. $'441 Studqs/locial Sbience Educ4ion
, .

.

, 1/6areev Ediiiiii-
, ,''.'

. , --

t

Ps

Disedvantaged.

tt

4.

Early ChildhRol Educetion -

,i . 1

Handi .,4ed end Gifted Children J

o

Ruial and Small Schools
r.

III. Funotioneti.Groups Clearinghouses:

I' .

Educational Managemdht ' ,

Teacher ucatiow,,

Coune---ng Toisonnel Ser4ices

;/ 'VI. Level Oriented Clearinghouses:
.

Junihr Colleges,

Higher Education

Technically Oriented Clearinghouses:.
. .

Tests, Measureme t and yvalualion

Information Resou ces
.

4 .

The cleeringhous
,

were charged with theAlfsition screen-
It. 0 i

, .

'ing,.ebstracting and c taloging of fugitive do:/ Uments, these-doCuMehts,

4
not )ftormalli available through formal publishing channels." The documents*

collected were ppeessearand Compiled tentrellys The-f,irat
A4A-

Alt

6



i

11

;dollect,i,00,--010080,310cUment references and abstOncts %"./as.published'as
-,_,*

.

Research' In, Education (XIE), in November 1965. A priva, te contractor
0 .

was employed 1)y ERIC to coordinate the"centrol.allection the
,

moue referericesft ,abscracts received from t4e .4dtvidual

elearinghouses-i"the. first Neel* conertat wab awarded in Jut k965 46

North Ameriian Rockwell; they' organized_ 9 ba0c itlformktibp which
I '

' prAntid by the oovernent PrintingsOkfice as RIf. This contract
A

-*/
In Janutkry_____1920.,

Also charged to a.pii,ate contractor was the .,alisopsibtlit tor

reproducing and citsserainsting 'uPon* request the documenti cats ogited
.

4.

'it the ERICsstem. Two primary forms of, reproduction are aye

'hard ebpy andlmicrofiche. The first contract or the Echwat.
ir

. . .,

,Decuments Reproduction Serv.ice (EDR8) was` granted. to the B 11

° Howell Compan illIovartber 1965. 'This service `was ,ttansterr

tire National sh Register company -in January 1968 and L

1971.
I j

,.. t -./

in 1969 6t,tte scope ok the ERIC system was exte
.

fUgitive-document' collection7te inclUde the indexin
\ ,

of interest, to professionals in the field of educa,. r '
. V )

of these retereneeSwasfeVst published as t'l!e Cur

able:

oncd.

and

to

,

ed/ be the
,

off'j -articles
.7, i .

ic;oitec.eion.:...on.

d Ito Jouena4
,'sautes is

CienCes .

r

Q

ent I

it Educatidn (CIJE in 1969. This kndex*-1.ike tie ERIC

published by Crowell, Collier .and Macmillian inf rmati5

(ccmy Incorporated.

The two ERIC document
_A.

grow at a rapid pace. Figure

collections, RiE oltinue to

1 depicts numeric ll and aphically the
4'

-A
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1

i k OA

. i I 1

11 6..
4

;*,
I . *Oh

: 4 ./' #(' ., v., .. , ,..

4-

., 1' .
,. 4 6

T,-.7.± "1 ..",, "71;
4 .,

.
. 1 1 ,

grivith of these two data base.ftlett, While the RIR collection began'
4

4

.

# ;'',6 ', N

three-years 'earlier than the.CIJE t olleetion,. the',CTJE,,eollE tion is,

Ili pieSent, larger theta the' docutlent2 file', dire .to the mote, rapid .growth, ,s . . . } 4 . 7-7
11 r 0 4.1 k- ' - ., '

..? c°s:f ke`.,,journal filk ,4.1%'1,ti -igrewing at4ato.4 lisAti0\to 19 'NO liecesti. i ''
.4. , :, -'''t .,I.- t-.,,; . 4 / 't. 7 1 ' . '-' . , 6-

, x J, , .. . . . 00ions eiyear,,While tile 'document* file, is ;rowing a .appr ?(#0tiokly
4 .- ; . ' ( 4. - . 1/ . . - _,\-.1.,, Ir

-*(' c)-' 14,000 °acetOsiio.ne a year. !loth, of these Coll:6410ns should 10ipatia s

I,

0

'4

,7,
the -100,600 riark'w hie the nilititwo1yeari, The J66rnal-file saw'. , '-44 14- 4

x1'-1
r

4 11.11
k 6 .4.

r ach this poinclitring JP/1h:-
N.--- ----_ - -- --,

The ERIC Thesilurns le so grow
3- C

added. Piave deiticts the arotith of his
7. ;

'1012, The growth, -ofihii-111(Lip leveling off at

411,14w clese'ripters, ire
.

between1967 and
-

_less than 100 -ad
14 ,

main'destripto,V terms a year,',With-a total

tipproc'imately 5000 main, terms, ,".
4 4.

1.1.....411...th Anal 11i r

at OtoSettt$.of

ii./:,, .-,--

The competeness,and:,,qa,ity of .the, information cataloged in-.-1:
er

the ERIC 'co4lettiens may be e,amined 'through consideration f-- the ,` ,7 .
.,-- .,-

er'ganiziktion of and processes involved' in.ttle,pRIC sya /t m': 'The Stqc
. . /a 6 ...

_, '4 6 ,,2.' 4- 4
tpteirt has been 'described" ae ihavikg four levels (BrandhorEit, '1972,

. .

a-

4):

f; ERIC central lo'ciated in; NIElv

2, the 1b clearinOluses lecatec\ in uniitersities$ professidnal
P

1 ,soc%etieillogoeiaticins, council's, etc.;
I.

:
- ,N. r I '

4
: 14\ 1

3v, thp come_ i I. level, ir,Clucll.n. tacititiesfor.managing the
. ; .

. . 7 ,

data basest yd dipseMinating E IC:prqducts and decsuanct,"

4. the Users wlJo receive the benefip, .6-f these activities'a.,1 i i..

-.-" .. r: , i , 6 4 -'
ix.11

; -4-

4
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1 1,
butp))ti kOf pa bUtar,Int`e-rs'fst!"in4-e4diltexistidn4iirii".-Ihii

4,

"1441it lotieht Swain = s letticii)apitilivis- and -fOtit

alY

t

*,4

It,

-"ArtalYs.ii.--Og 'the', argent a t,ibild thictUre-- Ifnking these' leyel 'filtd4::6 f°-
- , ..,

the----Pkocesses n bach4fAhhse--le'veliai,104 -us __tb-identi.fy,lcritical
`:

- -,e
, , ).

-.)- pointil.in' the' ritt6 eyOtein whibh Poteintialry'Affebt Pt/9,

' id 041 f44 = by B ndlibist i ),10 Wet).;',,'-a'Sqffiultba-"ezilibil (044114 it'd
ill, -` .,.-, . ,. - ,,..4. ,,, ;'s - ,,,.:1-..,' -. -I' -. . -

-iect6ttlein11.. 4190 ',e ffsct 7of,:ili08-6--"re,l'at,iOliships-.and 4-06-00f444-151v:it
..---,-*,1*-*_'' .. 1., _- _-' _1--=: ...- .,-,,- ,_, 4-,

=
-Cejedit 1.4e !of =oiiiiiiieltatiii144'ilttsiiii'n'at iblir-iltfila4/02.6'y"*ZiOatiOttaViliat4etkilifa-

,- ,i. k,,',,,,, . --; fn - ,.. = ::-.- .- .! - -. t ..- '-'_,' -4 --'t- -- ,,
, -''a;n1- pritc tit:loners-- Writ' 14, Snared... As i4Pil '4,0;11-e.bir:tli6.41"thilliY--,lif --

1 b' . _ ) -,,-. 4,0.1 '7'
1,ti fo'resst-idni= to finved! highly -depended!' u-pcin',.:the manuarrpeo
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Search `S,trqesiea for the VISEOICE
InforniationAtetriaval System

+Tom OlsOn'=_
Madison_ ApadeMic 'CompUtirig Center

tIrilversity:0f;Wfsconsinal4adison:

;%

.1... 0, WM% Qttit is.deeigned ,aet, and efficient access to
./ ,

4oomputer based ,iiiformation fills. It was dosignedApecaically to

thee6ina !Weds. of realarCherk.reqUirini,aCeatikti4 tho system,
i

'the logi$ s suf (latently to acc ate Any Of the many,
47-

computer.baset.library syetems.', In Order ,to proyida for the online
I

Oodputer 4ceai capability, it is necessary, to restructure the data=
base. In paint a- variety of alternatives'' are clistuased.and the

system and logic-la



theljtaab Tree*
w...5 A

#

,

I.

brie Po'swiblertlitm struoturvis a' binarydt.ree which is often
4

employkeforprodessing. riailiral language ,and computer compilers. The

binary tree _relies upoa,a carefully contrived data band Nrere entry is

' always at point 'followed by ,seiective branching- until the corrdct

,kei is foUnd- The way todonctiitualtte ,the tree structure

trace the 'Creeioh of- the data baSe.beauSe the search and creation logic

-,...._ ,
are ideiltical. '_tetie atart with a .crAed Word. it teetered with the

r f. it

'associated ,data rebeidrawaiting.coMOirtson with'the'seCond'keywora::.:A
.

.
,., ..-5---..

numeric compare Witll the; second' keyword %till produpe' a negative, -, rositive

or',Sero result:, -When- the result is equality, the data recorefe
,

expanded,.
I ` 1

,

wit 'the 'text associtted,, waith- the neW'keyword.i. A negt,tiVe2frelinit will
._ .

causes left-node,pointer to be
°

The keyword and -afoodiatel,data

selected =from an
L
available apace fiat.

ricord . is then - stored -in the iodation
,

specif4d by -that :pointer. Similarly, a right-tiod,E1 positiop is Belated

° S, when the compare result is.positive.,, Thus, two pointers may be identified .

/ with each nod, or keyword in the data structure. As each new keyword and

data record, is 'entered, It follows the _logical path-of left .or right nodei
pointers tntil an waft/ node is, encountered. The data-record and

associated poillOdr.prthen added to the free. See figure 1. When a search

, is -desirea, 'the search follows a' path through the-node pointirs until a
,

couipare enelile keyword produces zero result.4e 4ata record issosiated1.4
, _-- e' , .

with that nodd is th.3sired information. The path is-dictated by plus ', .V,'

At

k I

. %

0 r snips:results for e.compare between the search' keywor -an i: .the- node
,-.

t
.

.it :keyword;

Several advantages_a diSadvantages accrue from this _method.:

f
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Dyresm4e creatiou @'t the data baie is posIble. U ated to the sy0,40 ere
. , .

quite siMple.. Deletions ere not easily acComodate ves)the iriterr pt the

_efficient search. The login for balancing a tree Structure

complex. Search trees are relatively short but increase as
Joe

of'data N' site, .

r

The mAjor dra;ibtok 0 this structure- occurs whon'thestructure
.

%%41.4 dpdated or corrected. To keep the eeatch timee\optional, it is

impqrtant that the tree be full* balanced, such'that a 1 the nodes en one

level are filled before the nodes on the next level arc used,, If this

baienCinA is lt done, the tree becomes so unbalanced th t Scorch timc,,

is Significantly degenerated,' Algorithms to b'elanCe(t h4- tee structure

exist but they are Inefficient -when working on Moss etoe ge because they,

require-i lahe number 1! I/O requests. Anether problem i the high-ovei

head associated with plaCing new informatiol,fato the file; Por exempts',"

to insert a new node on a fully balancid.tree"\of 16,000 node i..equires

16 IN requests before the proper parent is found. Thisover ead_becemes

substantial when alarge number, of new nodes are to'be added or the existi
\

treetis unbalanced.' In addition, a.large amount of Space is7cosymed by

the linkage Informetion when a large numbe4 of _nodes are stored in'the tr e.

$i'des a morer

i.e extremely

.

a' log ftinction ;

is..

- <

g
1 t

Ta problems associated with the tree structure indicato:it..iS only a
-

. highly desireble prece4re when used with e5$1 or stati6. Oata'bases.

1
Index Sequential Files

A sete000proach ieic6Mmohly Calledjndex sequential Inc this

frequently empleyedJnethod,. the file is sequentially Ordered end an indo.

Of refereneesI

is developed from the filo. ThUs Search may be liisite

to the index, locating the approximate search entry point into the onin

file.
.
An index sequeetiaicOpproach'cuts the search-time siglificontly),

ol,
. , \

,

/from a sequential search by\locatingspeeifie search entry potnts'and ('
.

.

i. ,
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. etiminating-ihe need to examine each'record.. However,- large files requiie ",
-0,<, _ ----

..111fitie indexes and ,the, method otil4 delayS the, need to ConiLder more of( Cient ,'
. . . I.

r . .

Proced,teso It is siMple to eMplOy Ind. therefeke ,i,e.highly desirable
,,,, ,i .,

Y.

,
, when pperating Vith'reiatitvely email' files or, when, the search response .

-, , time is net critical.' .1/pdatei 4're relative y simple becaUse of the

sequential order'of the file. thidate -infIrcsatiOn eteybe merged into the

'irearinential Thi does require that the file ,be recopied, whiCh: May. ... , .

be a e stly method when the fituk,is.:yery Large. Many variations have Vee.W.
- r : I

A- developed in the interest of ap..iiging the update procedures of index.

k

seqUO tat files. E.:movers for the application to an,,on0line,inqui7.ts.

Opge bibliographic data base, the search time is .generally pot- stifficiiently'.
. .,

rsponeive.. For this ral.,50i;i,the IiiiiOtts staff settled on a hish coding'

scheme for di* ion identification.. '* ,.-- I

I .4,--'-
', '''tt. : 1

---'.** ! lieth.Cgding for Dat ase Eniry, . a.
'777

. The hashing-method may be employed as a variation of the indek

Sequential Approaeh in which the' is ex is hashed using a mathematical ,

/

-,4

/7 1
,permutation of the keys to determine the apptokimateiloeatien of the

citation in the file. This method is 'efficient but may kea4-to. slow
(

response time when employed in an interactive mode.'"

The structure,of the WISt-ONE data-bast is a linked t6lelpheme .

..and is an adaptation of a direct chitin, Washing scheme employing 4 linked

list structure.* There are three types of tables developed in, this process,,4

' is-tha.pash coding scheme mhich,ia.inter'poreted into the datatbaSe structure.

A hash code is a method of computing;the storeage'lochtion of a record

based, on some mathematical perm4thtion of the bearch- key. The hash

'

a base-table, collision tables and citation tables. The:heart, of the syetom

1 -V
ERWSearch'Program WISE -ONE use "funded by the'Schoel of , r----

Educatipn;:b0pattmont of Educational dMinistretion, QisconSin ;ntvrIention'. t- .1
SPIte04 for gdgCatten (UM), Mr. S C. YAnh 4nd propaser VenZaky'l;ontriburcc'

_ to the development of fhethasfiing schcqw.' 'the program wni clans
pr:elefle., in 'Computer Science - C$ 638 :tridp,ht by Professor Travis. Those
contributions are acknowltaged'and' aiipregiota.
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4

algorithm WISE-OVE em0 oykgenerates two oubersi the hash:address and *..

.
s

P4 ,

the'ViVt400iikkeY of rep ,Gus:, These -two number correspond tO the
\

remainder

and 'quotient ofthe 4.si Stoll'.dt the keyWord bit patter* Vy.the'iito of tho

-.

base table. , Tie rode the trashing scheme and the collision tool in,
.

.
.

the Itructur.-of tie datiY.base is beat-explaidecLbyktrocingthe search

process. 401e Figkte L t

yhah'a search key is entered, it is hashed bylnultiplying'succeisive

of-six character comuter wordi until the entire ktyword stOred at
ti

a.

a 72 bit produti. If siiTe 13 hits. etc.aelected' as the, hash address for
/

) A

,entry into the collision tare.- This hashing atimach'is an n-Approximatien

icmges_Opketch. The method-produees tahom bii pattern,,
7

.therefore

some time

reducing the probe ility,of, collisions, it- is obvtoue that At -.
' ° 4 LZ

tWor-Moreskeyuce imay result in the same 'hash address.- The
,

.odi
41

1

c011isi9 table to dtgnedto 'resolve these- :conflicts. When the hash
. s)

es
.. ,- .%

addressis'compute4 the sum'
A
'cling-30 bits are selectedies :the residue.

k -, : 4The cols tables arektoolarge to store in memory. Tnerefoa,.

. ---..

..,

we need a Mechanism to' convert t e hash code to a mass storeage address.'

'I
,

for the collision-"table. The.hpsh addreSs is used to point'into's base,
' ..t

table. The base table is a'eore,,resident list,whicli con tains the addreSs

. .

. sof all collision4tables which,risfde oh secondary storeage.

The collision table is entered at'the hash address and the sto red

residues are compered._ The residue die stored as a.,-psuedo keyword in

intereat'of tiii,ie efficiency, Ad equality ceMpare on the resid4p'

associated :ith a Wen hash address, _poihts toracitation table in which h

r

all- references to the giVen key, word are stored. These references constitute
f

A search queue phIch may interact through boolean operators with'a prior

search quetie to piliduca 111ettultant list. The process is repeated ljth
4

'additional keywordi until the seerah logic is completed.,

A
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When 'the' tonstftiotedt'Oetch Att.ieue="ii4icootitete,, tthe- citatiOh nthnhe
- . ' ,

Ate heshe4d. tithe same sia or as iheilceyworde. address is
:i91 -a 'Vointer:t 6 'arlottter: hatie._ to'obtain:4 tO : t6Ifibiontobio
oin Secondary. stereage. The-,colli.Sion table -is -then,' searched, for the

cni4Ching.Oirtiwil,,.kii or r eaidue end 'the, 4400:tied link is. then folloWerd: ' t, .

'to obtein, the title; author end journal, \Citation. .qt the l kW) number This

Process is .repeated for each citation'nuteber in the search queue afl
citations have been, printed,

Operators

-1e.rieoriVenient to think f three Aircondatii

queue ie the result of_ejc_eord -search. contain:0_4 list of. the
,citations -asseciated'With a givein.kayword., The -primery°--queue-:ii je` prior.

diet °o (c tea tioite 'which interact With'the aieendaryl queue throUgh' a 'be-Olean
:.operator It' -y..be eiiopty The resultant -queue is:4-'011ft which is t.4odittied,

the teract ion of. Os__pritierij_ and= secondary queue ilhraugh_e'.bOofeen
e

o poratei

The boolean, oparatora for inclidezAtiti -Ohs' and
414

The

AND operator generates he resultant q4eve which Contains` citations Conlpors
1 -

2e
to both the 'secondary and primity-.4utuot,..

iitory4"-queue seaonciary flueue-

Cit. Vitt.
Cif 3' flit.

:Oit
.AND,

th Ok op stoic generates .4- reed'
,unique to' both`the,' pr'intiti) `end sec oder$0 qua tie.

fere additive netted;
-4

4

A

Resultant Queue/ .,

Oft; '61
I

. Ott; 91

'0'Whi:th coke int -Cite tions.

'Theft 'oparitor is 'there
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Tha4 tilt ,Opetatbi is a 'BOTNOT,' Otetatit 14hiCh A.C4ucei `tha', prirality
,-, . , , -;.,

I: -,,, ."
...queue by all avitchei -within 'the secbtideiSt ditteuei° tc. is hetp.f41:foi

... '... .-- , '''-'" . , 'i--,i -..k.., . ,-_ --. -, ,r :
ioyateaatio -reduction of the ,O6ay'primartia -,

. - -----

Pritit9 QuouC t 3ecohdary (Kiefie

:1' -"-0 04.1

City 2

Cit. -3

-S:

. 4.,
1.50 bOolein. opi4ao li-paritethi--dynitats'3 construct of

_

fOraftsis eaCti iteYwotd .art "ty thvOlva tha bath '4'

proiuti a resultant -Queue ii-ptbactibecf'brifilieaideCt;ed OpCritor'. 1n order'
aptiraiae the ,buitant: f parch fortiulai;°43.t.iti'T Ude ii to eraploy,

3,

°

I
Reetatini Q(14,0U. 41'

Citti 2 a'

01*. 4 4.

pafehthW4 19094_ ,
I

I

OttiCti,,O12; ..,S;Oltittuiirettlot-jokrziitoriktit.(Fii,TAL stiroter.Ott.fite0"--,-.

approach ix-panda 'the utt,tit'Y 'if:41'eaiCh.3.0-g-::).argli and coraPlex
&tit-bases, TTie natulrb of the-Eire ;fetal -i44ttirealthatlueih
be Avaitat;te.

bpdattlig the ifie
,

The 'Oteation-and 'of72--t data4hae foliot-4 a ydWarerit ;linC..-,-,
. s

9 r4-4 69,

r

4,
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7-1174 (60'0 tuna- on
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:the` Untitiad 11 M' the

3 3

4 on 1.i9- Of *itiiiifni.14a,:titson' 00004s.4 written_ in -+1.108

aSseSitOr"--and O0iffatotoape-:

andIO6ut -5661i;w-ord a- Of 'cittiltilti?tellie '1°'(itro'r',i014-tyreS,'
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A Secend,belpful tiering ig1.4cund near the end of the Thesaurus",
. t,18 called. the Rotated Descriptor Display.. Rare, Cams ire listed by

.

4 every 'eel enent,worcl. Per example:

441

I

POLITICS ;

tt,LUTION
AIR POLLUTION CON'T'ROL

WATER POLLUTION CONTROL
. 'POLYGRAPHS

The Thesaurus also groups erJecriptoza under' fifty.two general

r

treedingri.: These listings appear in the Descriptor Group Display., -Bich

or aseignsd a three digit number. The number is pdsted to the
7

.'i,botd face entry for/e/6:h term in the Hiererahicall,isting' ,RevIet,r of
;

,) the group listings can suggest additional related.;descriptors.
,

'-'.....
.... . -Logical Operators i

,-°, ..--..---, , ....--------- , .

,VISEONEsyste0 emPloys-tRooIeen algebraielunce4dpe-to procieit
.

a,- -- -,..,

,iritonsstion search strategies:. , Commatid words controllini,the:-4.1otions.
_

,,
are 4WD; OR, and NAND.; .

.p,'..
..-...

.The resuits' of. these comMends. best belllustrated_ with a short,
expiiaf tion of basic set theory which is analogous to way, -the co-router

,irtirpenses 'search tetiae« If one -enteet the term POLLUTION,,: ,(computer

response-lower. ease ; user re,apCQnse Upper case.`' ',lumbers, retrieved are
-

illustta.toni only and are not accurate search"- yeeuits")'

S

250 (Moments' fly deielbsilisl

250:documente' in ireerah,queue at -).eva):0

1,1=1)-

Oatild.'fra7tairjeruec, -:of 41- r`e "erea -'that have '110fitiTION, a

O it
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4k The coriputer% response gives then utabs1 of:iieMs retrieved fe4,7the ' '. . in N-

. 0 i ,,. ..
, ....k,.,.,,

term and begins ,to aceumulate,results in a:hotaini are called the s h -...0, . .
-....

i
..:V.. N '.... A es ., k s t t . t) i

1
, _4,6,I 6

4 II

MI
rOLLUTION

DVone-adds 65-the logic as ioll*s:
41 4

proceed
7

--->POLLO' ON

( 256,-doepmens in data base

250 documents 'in search queue at level 0
.

*'te->OITY PliOBLEM!

'387.2dOenAnta in-_ data base

is doiComots th'search,queue at

ti

RID
,

,,.,_. :-2-.._ -_ .
,...

the. set for PALUTION would be constructed ail before 'and a' second _set 4 ,

const rue iesi' a ftems'iabich=have inlit PROBLEMS as 'ate,)\P\ wofit, _ The deter-

,,section of these` two 'sets is- the -final results, ok the legio',-proceasing 0,, _
V'

N-.- . V: , / .6 : ,

_,andeach_of the *tons-An:this set has both POLLUTION anePITY PROBLEMS

as key words-. ,

...-,_.

dite
PROBL S

.,\

POLLUTION

401D

CITY
PRO13141

- ,-
"Ns Thestpault 6f- the intereeet.1.6.n, in ihepear h- tateue
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If the logic is changed as follows: (computer responses are

deleted for clarity).

proceed

POLLUTION

NAND .

WATER POLLUTION CONTROL

END

the jet WATER POLLUTION CONTROL is delet;d from the set

POLLUTION

ATER'

P L ION N
POLLUTIO UTI

\ CONTROL
WATtR POT, TION
-1'0ND

OLL

r
CONTRO

1 1,

Utring both the AND and 'NAND fun'otions togeth* one ,

t4:0 lowing logic. -f

proceed

POLtUTIOlsi

AM)

CITY PROBLEMS

NAND

AtITOMOBILE6-

POLlitTI_ON

. Toripgi p C)RY
?Rotatt64

-77-

END

,-
-Weirave taken the intersection of POLLUTION and CITY PROBLE19$ and

deleted -horn it the intersection 4th the: set pf report numbers that

'hai?e AUTOMOBILES. as a key V,,rd;



- .To ,this, pots th6' discussion I eludes single terms uparated
4. -

-14 necessary to select related '.-
.,,,

descriptor._termS and combine the search results into. g, *Jot
furtar. logic adipulations, 'Laing the example ofPOLLUTIJN; One

,

adds the seq-Kch term -AIR- Pbt UTION :CONTROL to -the 'set. Th 1r Is

accomplished with the. OR coninandt
.

proceed

-
AIR POLLUTION ceNTROL

END/ r

,

tle(t J.8 produced which conteins,eithit the term OOLLtITIQWOr

4LvTIoil

POLL TION a
'AIR P_ tiliTiON c914TROL

The fultieion..0E ,combining related term's can be_ ekten did 'to 'any,
. . .

t?-0.--datiattifO fcing a4 Tall Ce-fmitT:651.lowedThy-tliii-OR
_

, _

BS, 'analogy; w6 may wish eo extend the ,secOind.-ton0eq'inithe

sample; CITY PROttp4S. NOTEt, auxiliary .cotreandstok 6E14 and CLOSE"\'-
are required for this operation and`fit intothe sample logtc as

. _

. ..... .
.

\
. \
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proceed

POLLUTION

I

AND

OPEN

CITY JROBLEMS

.

CITY IMPROVEMENT

CLOSE

END

The fJPEN'oolizAld has the `i,tefect of isolating_ the first apt

a

4

4

POLLUTION while t

accumulated. The

seta. affect,

set or 0*, Eipliovoigiior% i

and .cipSE.. -p-xec#44i,rwicps,Oriiit$,pn,!of:,q" 'S '
4:01Eti-katit, =CLOSE -.apt raaniip an :equivalent to

ton Such an etiqloseil_fset2 is mtiSoesiv

. -

Lt P!IretlthP4e$i':-± 1110.'ite'
.

U8.n$

ST P;1

STEP_ 2, 3

STEP 4

RE,StiLT ,



4

t ,
,. 4.Returning to the concept term matrix* logicr.1 operators canto
If-i. inserted by a

..simptt
eonwintion.._All corks in a vorticni _array must_ _4,...... ,........,

-tonnectecliby OR operators tte terms or groups in the ,herizontel'Airra-- %A
,c- ,-;--;- : ,

must be,cennected-by AND WNANO Operators.
. .

. ,

ConceptsI,

.... "...01145"mt9te.U9,141,420.4VP..eititilanteoAttee.v.

pollution
,, OR.,
a air-pollution control.

t-rater pollimion 'control
' Olk-''' ecological- factors

...... ohmorwm

* OPEN
,

4, . 'city,problems
OR,

city .itoprovement
; OR

', city 'Planning
4011-

urbanarisa'-
?

'u en envircirune
'61.02E

The OPEN arid.CLOSt'_operiitere 411:**: the .uier to i(OustutitelOriiiii''17.
the:second-oncept.1 The ,kni-Operator etfiet:ifter 'the close
stefeM'ent-. *,

t, -Conclusion

, , N',,-..rt*
-:' This paper Offers _a .fundamtntal;review Of,' the techniques fat. searOb

prepittlition-;7-- The mplee a0 Adriftedly:iiraiied.mTimi -(liseusitien`-of '

- -,

- i to.
,, -, _i,

logic .av uiriiPtilati.on Its only -barfly. intrepid i'-'- t..n4 the futures -seareliers -,---, ,
-,...can expect to'see---pore detailed -iliscuisibti On'iirategy bililOing0 but it...,........._,

,-is felt tliaCtilortundamentAl.prObiein of-queStioritefinement Stitt remain
4,

''theAtiAjor determinant 'cOnetitutes
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