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I am sure that 111 of vou vill be hapny to hear ahout cne of my New Year's
resolutione, made at the berinninr of this vear., I decided that the time had come
to rid myself of slothfullness and inactivity and once wore hecore an actiFé¢pin, Tn
other words, have an issue of SA*¥N in every FAPA railinr. So, as any fool can sce,

hore T am with my snnual issve, beatine my brains out tryine to make the fupust desd-

line hefore I am exrunged fror the rolls.

Other than that, whst's new? ot ruch. Still carrvine on as editor of the
weexly Journal PT0TTUN FRITTITS, which usually leavas mo teo moomed te “o much
fapmubrin~, (", Teed, hor do -ou interpret the constitution? “ould AR copies of
an Issus of INTTT U ATAT 0ams he olirible Tor activity requirerments?) o new

2dditinng to 470 “artinie Rougalold. DPoh “artinez, (vho many of vou will reme-her
from 301 ane Carear ~»1 eans), is now livine in feoluk, Towa Wt his I'mele is

Yraathins dovm REie pae and “a rav he vearing a d3ffaront wnifor— srortir, Tucy,
"o some AT van Tog nealas fana ot on a visit out thore a punber of we rs hack,
in now in her Seniecr vear at ™nlsa "miv, and the rest ~7 the erew (Charlie, "ave
and another 8ar) are ranislv anproséhine actifan are, Tave threatengs to start his
o*n zine anv day nov, ‘eanvhile, he is ~v most avid and nrolific ceontributor. Py
the way, Tave is quite an artist foi) naintine) in addition tn his cartnonine, and

TN maw see sore AT Rie entriac in future xyx©™T snt “hors,

Taven't reen daine ~uch travelline Tatelv, 80 Favan't rotten to do any fan
visitations, vorst Tuck, 111 W un in T in "urust..lemavhe TN et 3 chance to
mive some Tanans yn there a call, "on had, T Aon't sen vhv *hev don't include the
telerhone numhers A7 TAT! marhers in the roster.....on second trourht, mavhe T Agt
T can Just visualize a hunck of drusken fans, at three &, , savine, "You know what
wouls he fun? Tet's ¢all 0ld wratirname lone distance anc cet him out Af hed, Ta'qg
he tickled to death: +*o hear “rom us!"™ Torset T mentioned it. Arvbhody in Tulsa can
find mv nurbar in t o nhone book, if tre need it,

Anywav, so rmuch for intreductory ralaver. On with the ryin events. This
issue o TAVRN hag 2 stpenpe accoumniation of Jters, So vhat's new” The Aitts
mackine rave me nrohlems arsin, T PFava Yoon told tlis resnlts from tro rush fluid.
Put ne one seems to he ahla to tall ro tav 4 recuce the Tluid Mov, s0 1 vou are
ore who rot 3 Llurty comv,... I™ trudy sasrv!  As usurl, I am eomnosing directly
on stencil, and too close to feadlin. “or oroafren-ine 50....full sneed aherd, and
damn the tvnos!
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CURRLENT TRENDS [N INFORMATION RETRIEVAL TECHNICUES
bv  Sam. J. Martinesz

Miny mollwous ot words have been wrotien and gpoken abeas the “populatien
explusion” that follimed Waorid War H Cencurrently, a parslled sivcat; on was duls
noted and publicieed .. the Intormanen Explusiont  The ressons pbehind the soedden
rmushroomang growth oo postewar acicnce and techaslogy are cbvious, Billioens of
dcltars were puured arto 4} twpes of g overament-sponsored research, and many of
the discoveries develeoped ic aid oure fighting forees latér prowed Lo have peace-iime
applications, in branching prolderation, bisic technical! breakrhroughs o furs sum-
ated multiple supplememtars discoveries, _mpravemems, and new «pplic#tions
As a regult, pracrically every iechnolegical field andervwens repid esvodfution and
eXpenBion, . ., . &nd the irewd s szl coofinaing 2t an ever-acceieraiing psce.

A py-praoduet of this sclentine surge ia the viet {loed of published rnfarmeticn
constantly bsang relesged 1o the public in the form o1 baoks, jousgals, technical
PanSrs, reprrts, pIents, prometicemad brouchures, =t¢,  The eangraker or scrent:sy

1 today finds temsgelt facing & poerplexing dilemma. Uinle@s he keeps up with 511 o
the pew developmenty .o his foid, his technical Ykoowohow' soon becomes shecicx.
ceat and he 18 o danger ot hesng replaced for 3t lrest bypassed) by veunger, more
recently treined coliege gradusies, famaltar wirth the latewr disciveries and techaiques
Paradoxacaliy, the ghecr wvolume of new informetien being :i.-.mu'ed »3 mure than be
could read and digest, cven i he dyd uorhing elee

Fortanately, this problem hi¢ been ar least parsiadly scived by » pl‘.ﬁcrﬁ& Kaewn
ss absiracting, ' which consiste of digesting agaficant techhicas papers and prieniy
anty pummarzes ot @ lew hindred wowrds cach, Sueh ybatrzele are griouped bw wubject
matier, published, and dissributed e nterested technicil peapie, They, iz turn, su
« rexssoable smonnt of time, c&a bregse through these abstracis, gein & bird's-ese ~view
wf sigmafrcant curreat developments, sud what 23 mars impartankt, hasw therr artenvivn
driwn te items i specizi iute reat, pertiimeag T :‘mr partiouwlar spocialtiess  Thus
aleried, they San obia:n thé £ text of such documbante trem i fibrary for cioser study,
and remain up-tu=date with » minmmum of st time 2nd moation, -

. . . . § -

How suceessinl thie 1e-hnique has provren .8 atesred by the fact Thas vudhy, more
than 800 andividusl abstraciing services 3re in oprr-iti-;iu xhr::uglhc-m the wortd,” ceover-
ing developments in presticeily every known faeld of scientshe snd indusltial 2Cmvaly.
Special trihuiques, known ae “selectave digsemunarion’ are fo somE Traed weed i
direct speiyfic stermns of sniercet to key perasznel, suromaticsily, besed ox 2 Fpecific
Minereat profzsie’ that hes been developed for each sndaviduszd.,  Ta this mannes, wital
salurmatien se net gverfocked, merely because the engineer or #cicntzst :» ros busy
to read su abstract bullewin, conssatantly,

A typicsl abatracting epersincn 3s thiat prowsded by the Ussverssty of Talaz's
lnfermatics Services Department, whrch reviews >0l svaglable publications, domesric
end foreign, vhel may contasn perunest sofermeiion ia the {(yelds @f petrelioum exphors.
tion, develepment zod producticn.  Sagmificant ftema e selected 2ad shatracted, wnd »




weekly bulletin, Prtroleum Abstracta, is distributed to o1l companies throughout
the world, who in turn financially support this gervice Last year, 13,857 abstracta
were published in this bulletin, serving as a convenient review of all significant
developments i1n the petroleum production industry. Saurces fur these abstracts
included over 65C different scientafic and trade jourmils, papers from numerous
technical society meetings held during the year, reports iassued by varicus govern-
inent agencies fboth state and federal), and a thorough review of all patents izsued
hy 20 different countries.

But the "current awarencws' aspect of such abstracting and review actrvities
represents only a part of the overall problem. Published scientific data are customanly,
referred to as the "known' technieal Inerature in a given technological area. Unfortu.
nitely, in a very short time, such knowledge may become the “forgotten' techmenl
Literature, unless means are provided to retrieve it, quieily and eas:ly, when needed
This his protven a far more tormidable problem, for which no easy ‘'cure-all' 1s
available, Hundreds of Information Retrieval aystems have been dex‘.x:loped. each
with ts uwn advantages and disadvantages, and new, exotic techmques are being
proposed every day, but experts :n the information-handling field readily admit that
the uitimate answer 15 yet to ﬁm found.

[ ]

The ne-: for Q'apid atcess to reference information :s hard ic ewaluate un a
dollars-and cents basis. Primar:ly, it 318 related to the wften signmificant cost of
being unable to locaté sper.-iﬁc: iteme, buried 3:n the hibrixry stacks. Many instances
have been cited of research projects, costing millions of dollars, that unkatwingly
duphuoated pre\ﬁoualy reported experimental data., Mawny an industrial company has
found, tua late, that a new p;Lem which they had developed at gredat expeuse (or
what 13 still more embarrassing, th® rights to which had been purchused) wak nvali-
dated by an earlier patent, of which they were unaware. So the problem of ":nformatin
retrieval”’ s of real significance in today's complex, ever-changing technology, and
consmderable research 1s being conducted by both the government and private industry,
in hapes of develuping more clficient, reliable systems.

Probfibly the sumplest and best known method of orgamizing information, so
that 1t can be located a#t a later date, is by the use of 3 simple subject-clasmfication
system, By this method, a series or related topics and sub.topics sre set up as
"pigeon-holes' :nto which the various items can be sorted, each subject asually being
indicated by some sort of 4 numericial code. The Dewey Decimal System, used by many
libraries for cataloguing bowks, is & familiar example of this type of retrieval system
Thus, to find material un a purticular subject, it is merely necessiry to go to o card
catalogue and look up that part.cular subject. The principal disadvantages of ths
method are that: (1} a particulsr besk or document can only he shelved undetr une
claggification, and the searcher has no wiy of knowing what other 3ubjects may be
covered therein, and (2) the subjects under which edch item may be {r]ed are limited
to the few rigid classifications established su the basic wsystem. The firat problem
may be overvome Lo sume exfent hy cross-referencing multiple entries in the moester
card file, under different subject headings., The second problem can only be sulved by
modification and expansion of the basic clasaification system, although this is usually
an involved process, attempted at .nfrequent intervals anly.

One of the problems conneuted with use of a card catalogue is the physical
gpace required tG store the cards, as well as the time required tv maintain the system
and add new cards, in proper order. The magnitude of these problems depends on the
number of documents represented in the [ile, and on the extent of cross referencing.
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Several systems have been devised to provide the advantages ot mulfiple
entrics, without adding to the bulk of the catalogue cards. COne fairly well-known sys-
tvin 18 the use of edge~notched cards. A series of specified positions along the edge
of ¢ach card are left,intact or notched, as desired, tov form a binary code conveving
specitic classification information.  In thig manner, a number of different clagsifications
ey be designated on a single card, and ail of the cards bearing a given classification
~vde may be separated from the rest of the pack by the use of speciatl "sorting needles.
lhe principal disadvantage of this system 1s that only a limited number of clagsifica-
tivns can be keyed to any one card. Also, sorting becomes cumbersome when the file
«xceeds 10, 000 cards. i

Another approach to file simplification has been the development of "inverted
tiles. ' By this method, rather than having an ipdividual card for each document,
on which are designated subject classifications pertinent to that document, the file
18 made up of a card for each subject classification, These cards, in turn, have
designated on them ( usually by means of a numerical accession number code) the
various documents to which thisa particular subject classification has been assigned,
‘Thus, to locate all of the references :n the file on a given subject, the single card
for thut subject is pulled, v)ruvld*ng a compleje list of the references desired,

An even more soplhsticated retrieval system involves the coordination of
several different subject classifications, for greater gpecificity. This method, which
3$ nicknamed the 'peekaboo' system, has 2 fixed positicn on the card for each dogument
number. Inatead of printing the pertinent document number wn the card, a hole is punched
through rhe card at the point corresponding to the particular document number. When
scarching, if ove wishes to obtain documents to which two or more specific classifica-
tiong have been cu;‘-xg_,nedv it 1s rm—rely necessary to superimpose the cards upon one
another, hold themy up to the light, and observe which, if any, of the numerical positions
is common ta all of the cards, as ,evidenced by light passing through the punched-out holes.
Such a system permits greater Spec ificity of searching by narrowing down the subject
matter of the references tc be retrieved.

One of the major advantages of 2 concept coordination system, such as this, is the
greater flexaibility it provides, both for the person asaigning the subject classitications
to the document, and for the searcher selecting the subject classifications under which
1o will search,” The number of terms or phrases under which documents are classified
may be greatly expanded over the cunventivnal classification system, and new terms may
be added a3 needed, as long as a complete list of terms used is available to the searcher,
so that he will know where tu look., These classifying terms or concepts are vsually
referred tu as "descriptors,” and the process of assignming them to a particular docu-
ment 15 referred to as indexing."

The fundaments] basis of a concept coordination system involves the combining of
relatec terms for improved seacchability, | By coordinating concepts un which information
1s desirced, snd identifying the areas usrerlap or agreement, pertinent items may be
identified, Several different search strategies gre possible.

One type sr.arch question, degignated as the "logical gum)' lists a number of
rtinent descriptore and asks for 4}l abstracts hearing one or more of the listed descrip-
rs. Thig type of search queetiun is used when there sre alternate possibilities under

“hich a document may have been indexed and, although the searcher may retrieve some
references for which he hag no use, he will not miss any pertinent abstracts by arbitrarily




A and B and
A or B A but not B A and B

Logical Sum Logical Difference | Logical Product

selecting a single descriptor, Four example, if information were desired on oil
well drilling offshore in the Gulf of Mexico, it would be wise to search not only
under the term Gulf Coast, but also to ask for abstracts indexed under the terms
Gulf of Mexico, Texas, Louisiana, Alabama, Missigsippi, etc.

A second type of search, known as the "logical cifference," involves selection
ot references which have been assigned one specific descriptor, but do not also carry
2 second descriptor. For example, a request for articies on all kinds of plastic pipc,
except those containing epoxy resins would involve gelecting all references that have
been indexed as Plastic Pipe, and then eliminating all those that bear the descriptor
Lpoxy Resin,

In a third type of concept coordination, the "legical product' search, the area of
interest may be defined as that which is common tc two or more descriptors, Thus,
a search to find articles describing analytical methods for detecting traces of
Uranmum in seawater might coordinate the terms Trace Analysis, Uranium, and
Seawater, requiring the assignment of all three descriptars to identify the required
document or documents, '

In many cases, complex relationshipe between descriptors may be set up for
improved searching results, For example, a request for statistics on the success
ratios of sand consolidation treatments in deep Gulf Coast well, using remedial
techniques other than plastics, might be set up ag follows: !Field Data or Case iL:story!
plus (Sand Consolidation or Sand Control) plus (Gulf Coast or Gulf of Mexico or,. ..)
but not {Synthetic Resin). A search question such as this is rather difficult to per-
form using conventional manual search tools; some of the machine-searching techniques
‘n use nowadays, however, will provide the answers quickly and easily, '

The most common manual searching tool, other than the conventional card file,
is the alphabetized subject index, listing the title headings of the different abstracts
under appropriate subject headings. By providing multiple listings for each jtem,
additional entry points are provided by which a particular a.ocugx_leintﬂmg.‘y be faund. )

A more apecialized form of index is known as the KWIC Index ‘Key Word In Context)
in which the document title is given multiple listings 9“4,91'“‘!%8“?5?};&'?} Wwords extracted
f.z'ur.n the ht].e‘ :t.sellfn‘ arranged alph_gbgtic.ii_lhr.ﬁ_"l'}_:el %ff_fgtf.\"eﬁf 88 ,-,OL-‘E—}“,P?;--,!,E!‘,ES‘??,-}{;:-n.q
limited by the ‘efficiency with which the title I_rffl'eir; £ t_hgstbunlt_ﬂ,}tg_‘u }Eﬁgnd{qcmnt.."o,
Also; the length'of the title limits the number of k'e‘,r_“\jég‘;_gg Qiri“gr._'f”juq;;\_thg_ document ; .
can be tross referenced, S - ;
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W he ESRNRS o4 AURSTRIEUN U M GUS PEUECHIA S NS Iy Bl S W 7 booosach wo waden, e doeaor Prers
Lsted adpnahetically, and :ocrnerioal hsting o0 the docamients to o which cuel g s e
by has been dssegood fotbows. b oorder to coordanate two o5 riptors £y greater

specshiaoty during searyvbong, tw copies ot the index are used (he pee the name Doal
t . ~ - {

ictonaTyr. Qe ook s cpened Lo eoch desoriptor and the twe tisls dre Compar. oo

deterraine whick pambe rsy 00 Loy are sommaern 1o both Lists, These 1 turn san be

cumipated with addaienat descriptor Listines, for araster specitioity, os desired, oy

docuament nuwnber whiol v bepod unde roaft of the desired descripters wall cantars
irformation rolating U0 they parviculer combinatior o descripiors, Thus, by careto,
sclection ot the scarching terms, the subpzct rmatter ot the rofercuces produced by ov.
search ¢an be narrowiy detined by the svarcher

Obwvicrigly, the use of speciabized searching tocks wall greatly reduce the v oseg 0
time and work ievolvod e tinding desired tnfoermation hidden awoey an the archives
Pibrary, This 13 porticuddr’y true an the cage of jonrndgl articdes end patests which srs
so varied and proliic ws to doly onv oaatempts to catialogae them by conventional Library
metheds, The mast revent woproviient an retrieval techmsgue s has boen the utihizgt
of compiter miermnory banks 1o gtore retrievad don . By using specially designed selrol
Drograms, ot is merely necessary t0 teedante the campateor the scarch descriptors e
their retationshp te each other, arnd the search cutpat 2 bstang of the pertinent vete r-

enceal s prioted ont admost snomedsanely,

Other eliabarate mechanizod systems have been dewised for stering and rotriesong
anformaticen on nerocidlog 3nthe forne of reels, strips, or even card-mounted film
¢hips. Each svstem has its own adveantages and disadvantages and care meist be tuhern,
when selecting a system tur o partuoalar nead, 1o base the chidce on a bogieal conside ras
tan of all tacters cmvotved, ratber than just ou the glowing prirscs of a salesman tor
hia particular system. Manv conflicting (daims and counter=cbinms have been publicly
debated; comparing the drideront systems, and from the resulting confusion oue can only
conclude that the perfecat svstem has sut yet been devised.,

I order tu get 2 more detailed prwture of an wformatyon servive s sysiem in
operation let's exemine the University of Tulsios abstracting and retrieval services,
Az previvusly mentioned. this piarticular group prosides coverage in depth {or published
technelagy pertaining to the cxploration, develipment ind prodaction of petroleam. This
cervice, 1o conjuaction with simslar abstraocuaing services Covering petroleam refintng
and petrochemicals (provided by the American Petrolenm {nstituie?, constitutes com-
plete coverage ot the petroleum industry,  Origoans) documents Gournals, reparie,
techrucal soeiety papers and prtent gacettes) are smmedrately reviewed s recerved, and
selectivns made of the partioular stems cons.derad to be significant 2nd pertinent to the
area uf soterest. These iterg are then summar ced by skolied abstraciore who are
knowledgeabie wn the techmieal field yopregsenred (go logy. petroleum engineering, chein-
1stry, ete. .  Atter swtable prammatical editang, cach abstract {aocompanted by the
original decurient) goes to dn tndexer whe assigne descriptors that will reflect the sub-
ject content and scopé of the particalar wem. The nurmsber of deseriptors assigned may
vary all the way from 5 1o 90, depending upen the original document. An average of i8.9
deecripturs per abstract were assigned daring 1966.

The abstracts are then separated snto broad subject groups, and published 1n the
weekly Petroleum Abstracts bulletin, Pertinent retrieval information {title, bibliogrnphic

data, names of quthors ur inventors, patent numbers, and all of the degcriptors asaigned
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bv the indexer) s then keypunched un IEM cards, to be fed into the computer and
stored on magnetic tape. Dy means of suitable prugrams, these data are rea rranged,
correlated, and automatically printed out by the computer, ready for pubhvation

In this manner, a monthly Alphabet:¢ Subject fndex 18 prepared, 1n which all
abstracts are listed und © 3 maximum of {:ve subjedt headings, arrauged alphaberically .

Lach title 18 keyed by the appropriste abstract number, enabling the searcher to go
directlv to the abstracts of interest in the weeklyv Petroleum Abstracts bulleuin. Supple-
mentary sections of the Alphabetix Subject Index hist sigmficant biblivgraphic data for
e#sch abstract, 1n numer.ca’ orde:, and providesa complete listing of authors and inven-
torg, as well as a numerical hsting of the patente abstracted during the moath. These
Indexes are 1ssued every month, however the June and December 18sues are cumulatise
for the vear, The latter 1s (leth bound, making 1t 4 convenienlt permanent reference
to bound volumes of bulletins 1\n a2 hbrary.

In addition, a1 Dual Dictionaryis 1ssued three times a year (in April, August
ind December} providing an inverted file, by subject, of all of the abstracts published
during the four-ronth period. Each isndex is cumulative for the year, and the December
volume 18 cloth bound for permanent reference. The Dual Dictionary is completely
assembled and printed out by computer, which produces a finished copy, ready for offset
reproduction.

In addition to these manual searching touls, all of the retrieval information stored
in the computer 18 proucessed and recorded on magnetic tape in such form that 1t «an be
searched. using a list of pertinent descriptors together with the appropriate search
program, This Master Record Tape can be pri.z. mmed to produce five different
cutpats, depending on how muchinformation the searcher needs. These outputs range
from a simple list uf abstract numbers to « complete printout of all the stered data on
“he tape for each abstract. As an aid 1n looking up specific abstracts, a complete set
cf ibstracts s also avallable un file cards to provide a sequential file, supplementing
the bulletins.

The effectiveness of any retrieval system depends upon the care and thoruughness
exercised by the indexer 1n assigning apprupriate subject descriptors to 4 document.
Howewer, this 1s only half of the process. If u search 1s to be successful, equal care
and thoroughness must be employed by the searcher in determining which retrieval tool
he will use;, and what descriptors will most accurately delineate his search question.
The 1deal goal of any information storage and retrieval system 1s the ability to revover
41l pertinent information stored therein, i1n response to a specific question. How nearly
this gual 13 achieved provides a2 measure to the effectiveness of the system,

One fundamental requirement for a system employing concept descriptors, such
28 those currently used by the Umiversity of Tulsa, 1s vocabulary control. This means
that each descriptor must be unique in meaning, when vonsidered 1n conjunction with
other descriptors used for 1ndexing. Obviously, 1f multiple synonyms for the same con-
cept are allowed to creep 1nto the system, an indexer may use one term while a searcher
uses another, and the desired document will not be found. Depending on their background,
vdarious persons might use the terms ethyl alcohol, grain alcohol, ethanol, or torpedo
Juice to designate the same material.

For this reason. a special list of acceptable, non-duplicating terms has been
assembled, from which descriptors are chosen for indexing abstracts These terms
are listed in the Lxploration And Production Thesaurus, pubiished by the University




oi Tulsa for the benefu of the searcher. If addihonal terms are even needed by the
indexer such supplementary descriptors are tabulared 2n an dphabstical histing n
the Dus Dictionary The thesdurus ma only Iists acceprtabie terms. but als. contdins
.m.gf-\;-:"pmb!mmwm—._ together with the preferred terms which should be used by the
andxers aud the searchers. In addition, related terms are (ross referenced under
cach term, to assist the indexer or searcher, Alse shown are “"Broad Terms' aad

Narrow Terms' which show related deceptable terma, ot ditferent leveis of apecifiory,
s s of iuterest tu nute that, 1w the Umiversity vi Tulsa system, whenever an indexer
asui,ne 2 pertinent descriptur to a patficular document, all brosder descripturs arc
auromatically generated by the computer, duriug provessing, so that a search framed
0. o broader base will not mmiss thys paritcular dovument, merely becuuse it has been
1. exed using a more gpecific term,

In attempting te retrieve information from an information storage sysiem, the
,earcher cannot grab a few descriptors at random end expest to obtain aatisfactory
results, no matter how carefully the svstemn has heen designed There are certain {undxz-
memal decisions a searcher must maike beivre he 15 ready Yo start on s search. First
of all, he must have a clear prcture 10 his nand of exactly what informatan he desires.
if he has only a hazy 1dea of whit he 15 lookiig for. 1t 1% exiremely likely rhat he witl
come up with some wrung answers. This frecuenty heppens when the gsearcher 1s nit
really sure what be hopes 1o find, and 15 an o sort of "fishing expediion

The {1rst step in performmng any search hould be a verbalization of the question,
in specific terms. The searcher should then deterrmine certasn things about his sedrch
question. ls the information he seeks vithin the scope of the file 7 Many times, a search
1s conducted for informatien that is praeperly outside of the realm represented by the
selection policies of the absiracting service mvolved. For example, a question relaning
1o refinery techniques would not logically fall iato the subject area covered by Petrolewm
Abstracts.

I aguitios, the searcher must uetermane the degree ol specibicaty he desires o
the references he will ohtain in resnense 1o has sexich. I he 38 106 spearlic, he may
retrieve acthing that s hrs too-striugent specitcationg, whereas many items i the
storaps 11le, although ol perfectly meolers, o the termy of the request, might provicde
the information he needs, singly or 1n combination.  On the cther hand, s hig request
15 tow bruad, he mav be flooded with several thousand references, many of which wall
prove useless to him

For example. the question '"Vhat do you have on the use of a log window 10
disc rimipate agavnst long-time corielations with the signal 10 interpretation of long
periud body waves?' 18 far tuo specific. In contrast, the questivn “"What do you have
un rotary drilitng®'' 13 much tos broad, and would result in a deiuge of references.

The questiou ‘What are the most eftective meians of increasing fatigue life 1n drail
mipe 2 represents 4 practical feve of specificity, to which a vseful answer mght be
vxpected.

Once the question has been turmalized, 1t must be analyzed and converted intc
system Janguage. Thig iavolves se action of appropriate descriptors from the Thesaurus
and the Supplemnentary List generai:d by the indexers. For example, let us conaider
the following question: "'l need info.mation un the use of digital computers for determimng
amplitudes ind apparent velorities f seismuce events. ' This quesnon would be repre-
scnted by the fullowing deseriptors Digital Computers; Seysune lnterpretation; Wave
Awmplitude; Wave Velocity; Seismue Velocity, Geophysical Data.




Next, the searcher must determine which is the appropriate search tuo he <liouald
use. This decisiun should be based on 9 number of fadturs How broad or narroew 5
the search quesnon? Can 1t be characterized by 4 sungle descriptor, or are muitiple
descraptors required 1o define v ?> 1 the latter, should these mulniple desor.pturs be
seirched independantly. or sheuld they be related tu une ancther ? Do the search
requirements call for 4 deep ar 4 shallow sedarch®  Dues the quesnuner merely wo:h
o lucate some elusive data for use 1n his reseurch, or fas 1s often the cuse in patent
htygation' 18 @ comprehensive listing of all published references on the subject desired?
Economically. how sigmfirant 13 the search question? Will the value of the answe r be
greater or less than the cost ot finding 11? How quickly 18 the answer needed BRI’
routine or emergency basis”? How will the informanion be used | | tu attain curre it
dwareness on selected subjects, or as a preliminary surcvey of o projecied researc n
tupic > These questions must be answered by the searcher, 1n advance, if he 15 g
L0 obtain maximum ubtbzation from an information retrieval system.

The searcher 1s now ready tu perform his search H only a single des: r1;
needts 1o be searched, such a question can be quickly and easily answered by r « 1 g
to either the Alphubetic Subject Index ur the Dual Dictionary, depending on the r e
hensiveness of the search answer required. If «oourdination of descriptors 1e regoied
for greater specificity, the Alphabetnic Subject Index 1s 1mpractical, and the Dual inctionary
should be used.

On extremely complex searches, or where it 13 necessary tu coordinate heavily
posted terms, use of a computer tu perform the search may be considered. In this case,
ceonutne s becomes an1mportant aspect for consideration because computer time, how -
ever short, 1s expensive. A search which would require $20 uof an employee's time 1o
serform manually can certainly be completed with less tume and effort by a computer,
however, the cost might be $1CuU. The economic feasibility of such a subztitution ninght
be guestionable, no matter how convemient for the employee. 1t gn>v.. be pouinied out,
to all farrness, however. that mulliple searches can be conducted on a2 computer in
practcally the same time 43 o single search,  Thus., anindividual or company making
many searches stauds 1o gain economically by zecumulating his search questions and
runsang them through the cumputer sn batches, perhaps lifty at @ time. e this menuer,
the provated cost per search becomes neghgible, amounting tv a few dollars per question

Attempls have been made (o 'evaluaste various retreval systems, and the resulis
of same of thede tests ould also stand some analyzing.,  However, a few bas: crieria
ate evident. One cunvement vardstick 1n evaluating a svstem 1s to determine its ety
crency 1p terms uf Recall and Relevuncy,

"Recall' 53 defined a3 be ng the ratio of pertinent ducuments stored m a4 svstem
thdat ure retrieved by a search question. In other words, if 4 search turned up f3fteen
reierences oul of a possible twenty, the score would be 75% recall for that particuiar

test question,

The "Relevancy' ot u particular search refers to the rurio between the pertinem
references recovered during the search and the nen-applhiczble references thar must be
discarded. Thus, if twenty references were ubta:ned as the result of a search and exght
of these were not of interest to the searcher, the resulting relevancy score would be 009

These twa factors are inversely related to each other, and can be madsfacd 1o sume
extent by the specificity of the sewrch question, For example; 4 broadly stated questign



will probably retrieve most of the stored references on the subject, resuiting in

a gh recall; however, it will also produce a large number of ''false dreps" which
must be discarded, resulting in low relevancy., Conversely, a highly specific question
will eliminate all but a few highly pertinent references] 'resulting in high relevancy,
In so doing, however, many marginal references that might be considered as being
responsive to the search question, might also be eliminated, resulting in a low
recall figure, ! -

It ig thus necessary, in testing any retrieval system, to evaluate the phraaing
of the test questions, as well as the internal characteristics of the information svetem
itself. Some systems exhibit inherently high recall, while others are characterized by
their high relevancy factor. We believe that the University of Tulsa system represents
2 desirable compromise between these two extremes, allowing the searcher a certain
degree of latitude in framing his questions 8o as to obtain results consistent with the
needs of his particular search,

In summary, the field of information storage and retrieval is currently in a state
of flux. Many different systems have been devised tn fit differing needs, and none has
provided a universal answer. Meanwhile, many ingeneocus innovations are being watched
with interest. Assignment of descriptors by means of computers, based on frequency
of word use in the original document is one such development. Improved searching technique
techniques using "weighted" descriptora for improved relevancy are another, In the
computer field, conversion from standard magnetic tapes to "random access® magnetic
dieks promises to streamline searching operations and reduce computer search casts,
It'a an exeiting field, and one that i# changing every day. Perhaps the next few vears will
see the development of a perfect system, completely automated and aperating with 100%
recall and 100% relevancy.
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Thinrs are not alwmayvs dull here in Tulsa.
Strange and wonderful thinrs po on, esmecially in
the ~ouris, or exampls, the other day a couple
of pnoiice nfricers, vebtzctive Gary Glanz and Lo,
Jim Clark dropred in on o .dtile nard pgame and
oruke Lt up, alser which they raided a crap game
golng on i the nexoc reom. They arrssted those
participsling, and in dus course th2y cams Lo Yrial
bel'cre Moniclial Court Judee Luther “ane, The
defendante contended tha® the “ywarch and seizure"
2lauses of both the S4ats and ¥ederal Censtitubions
nad been viclated. The cpinion harded down by ths «

Judgs deserves Lo be parpeitaated for posberiiy and

is herehy reproduced for mfortunate ¥apans who s
might wish %S¢ cite it as ¢ lepal precedent, under .
similar <circumastances..s.

{After a preliminary statement that the perscns who wrote the %411 ol %ien
nad fresh memeries of copression and tyranny ¢f the 3Stase in kBurope, ne Conuvirned,
They wore delermined, orn March L, 1789, as, indeed, tnose who lived thereafser for
177 yrarg ~-tc this geed day~— are 80 delermired, iha% ine cppressione and tyranny
cf Furope weuld never exist in these United Siatea, This nation was founded upen
the histcrical principda that the individual must be preiccted from the iyrauny of
the State,

hy
1

Officer fary Glanz testified. He iz a young, likeabis and very energg:ic
officer. 1 kncw of nc verscn who possesses his energy ard zsal. A% ac “ime did ne
have & warrant, ncr a gearch warrant. He testifiesd that the mocr had mot yet waned,
that he had informaiion abcut a crap game, that ne cceld hear in the early MOTTALE
and in the stiliness ol the night the musical rhyttm ¢f the ivery, rippling iiks the
waves ol the sea apainst the cushic¢rs. He knew the sound,

The witness was at first abeut a bluek away. Tauvtiously ne drow near. Sinee
the witness had svjourned, even tarried, not tin Jericho', hui i1 vas Vegas, vhe cari-
rar of pambling of these United Jtates, he spoke as “ne pogssssed of peculiar knowiodes,
with an auditcry nerve necessarily most keen., The cairy listened with rapt attensicn.

He tried the streat deors bot could not enter. s then scaied the wall ard
with the help ¢f a drain pipe and with the agility of a cat and the litheness of a
giadiator, he reached the second story. As ne hovered precaricusly oetween neaves and
earth, he saw through a plass but cliosed window -~ not as ord Pyron saw hetuors the
bacil= of Waterico, fur he wrote, "There was ssund of revelry by nighis for thers had
#8sembled in the Relpian capital the wit and chivalry of the apes.” Rabher, he saw
seme individuals engrossed in shncoting pleces of ivory and shoubine 'Littie due, !
ay done by all the races of men and women since the dawn of creation. " the rishk of
1ife and iimb, he dived through the closed window like Ratman.

Nuw, srap shooting for money viclaies tte law, whether in brothels cf church
bazaard. That is nct the question here, The fundamenial and paramount question here
iv: Way this ar 'nreasonable search and seizure in viclation of the Censtituticns,
under the facts and circumstances disclosed? I thirk so,

The Consvitunior is ahcve any noliceman, ary judge, any labor leader, any
neiiticisn, any president. Ius Riil of Riphts is grounded in the Constisuticn, nct
by the few but by the millions «f American citixens who inhahit this land. 3iv taiis
like the rain cn the Just and wunjusi, the guilty and the inBoCsntoo....
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(sudpe Lane listed six cnases in vhich deacisicns were made .1 iiiepal search
and seizsre, and then continued. He said under tle rxtremis Docirine, an oftficep
passing a buliding or home may enter without a warrant or search warrani, if he hears

greal discurbance, burnoil or cries for help. [ nevsgsary, he may enter by forcs
to prevent crime or save iife or te pursue a felcn, he said. Then he added:

The Zxtrenis llccirine does not apniy in this cas-, The ccurt knows the incor-
venience, the hardship and the off~time rutility o1 an officer pecting & search varrar.
cr rounding any judge cut of bed at 3 ('eleck in the merning. Rven then, the judgc
may refuse to sipn a ssarch warrart. MN-vertheless, tre Constitution of the 17, ©, is
toe surreme iaw cf the isnd. Refure that sacred shrine, ail men must bow. it would ho
conrrary to the penius of rree poople o trifle witn i- .

o
Genclusion:  the court sustains the mobicn, ovders the derfendands disohar ;OQ,
She mondes given baok Lo the delerdanis or wneir a:icrn ¥y vi record, the machices o

he given hack provided that the licences due the Sity are naid,

Ard speaklor Of goverimenial Unchichovisvansa

ihe pdyrv¢- a«a""~1 Yor yoar Sectal Ferurity pas beed Inlraased. startlly
AL, - 1507, e Uedd va TosarniLgs ap Lo $u,o;(: Yhe compay ygﬁuw.rg_ fer
pay. 4ar equa] IMSRLE ¢ hasJ yhar. you Lad u,r% (. 3 $o,6Uu LA ag?gg ol b $L; ZJPFtL
the Scciz. Security find. iv 1967, with the (.0 % ‘norease, yoo witd pay $:50.40
‘nto the fund, Jf you make $0o.o0Q0 or rere a year. you and your company will pub 3o
%58b°86 sach yesar. ar a toial.

Let's figure up what this neans. Suppese yeu are just starit.ng to work and
your age is Ci., and supnose rou work until you are o5. (I tlere were nc more .nreascs
in 8ocia. Becurity payments that wouid nean total. ceontributions by you and the vempary
of $.5,555.<0 during tle bu v 2ATS of your empicyment. f the centributicns meTS placed
‘n a vruse fand ankruang L5 o1’ erest per year, the interest iver a4 years w;u;dpamcu%§
1o appreximateiy $00.500. tho nesns that, at age 65, you woued have at leas” #uBJO?E
in your accown:.  WIth that amount ~f money in the pank drawing L% Interes:, ycu could
d#d?#ﬂﬁ##ﬁ%#ﬂﬁ##&#ﬁ¢ﬁmﬁ gorhteavy$2ol per month for the resih of your life in intergs?t

FHEEH#EAE MR 4 H MAIHEEES alns ana nsver touch the nrincipal. If vou chose to snend all
vou had accumulased i vour accoittiv, vod con.id draw about %500 a momih Tor 10 years
nefure vou ran cut of ‘unds, and in additicn veu could work and earn a3 much as von
vierased witheub loesing thig income,

The meximun amount payabie ncw under Sogial Secnrity is
between 312),.00 and 3135.90 ver nonth.
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