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The development of an automatic indexing technigque,

called Double KWIC (DKWIC) Coprdinate Indexing, is described which
extends the KWIC indexing principles to provide easy access to an
additional level of specificity for information indexed under these
frequently appearing terms. Chapter 2 discusses indexing terminology
and some fundamental relationships between indexing and document
retrieval. Chapter 3 sketches a brief “history of automated indexes
describing frequently encountered methods of construction and
display. Chapter 4 introduces thé‘Double-KWIC Coordinate Indexing
scheme and discusses its advantages and disadvantages relative to
several other KWIC indexing schemes. Chapter 5 discusses refinements
in the prototype indexing scheme which led to the production of
KWOC-DKWIC hybrid indexes. Chapter 6 considers the problems of

vocabulary control in a natural language environment. Several methods

of automa*ed vocabulary normalization are described. chapter 7
examines the role played by the index analyst in creating a
y\Double-KWIC Coordinate Index and resolves the plaguing problem of
‘main term selection by an automatic selection algorithm which can
only be applied successfully with KWIC-DKWIC hybrid indexes. The
final chapter examines the parametric controls of the KWIC~DKWIC
1ndexlng scheme and discusses some relationships among these
parameters and the indexes produced. (Author/NH)
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CHAPTEP I. INTRODUCTION: THE NEED FOR BETTER TINDEXING
PRACTICE

", ..unless this mass (of information) be properly
arranged and the means furnished by which its
contents may be ascertained, literature and.
science will ke overwhelmed by their own unwieldy
bulk."

Annual Report of the Smithsonian
Institute for 1851

For more than a century this warnirg given explicitly

by Jchn Henry, Director of the Smithsoniar Institute in

1851, went urheeded. He forsaw a potential unsurmountable

barrier of 1literature when the total increment to man's
published works was estimated at 20,000 volumes dnnually:
Henrf's statement was 1ignored as‘gere others issued fronm
time to time by those who saw the impending danger buried
beneath the accumulating bulk of literature.

The inevitable explosiod accomﬁanied by a frantic call
for control came during the boom following World War Ii.

> )

The world's research effort, stimulated by a war-time
énvironment, produced_ a new flodd of literaturé SO0 great
that the existing methods of information dissemin?tion could
no longer be considered adequate. Simultaneously, such a
realizatisn was evolving within athe -scientific community.
Research could be increasingly‘stimulated by an intelligent
insight into what had gcne before or what had heen reportei
in the litéiature. It was ironic that the recognition of

\|
1




A7)

(™)

the failure cf traditional disseminatiorn techriques should
ac:om?ény man's greatest need for irfogmation control!

Yot until that time 3id =man finaily ack:o;ledqe that
the traditional 1liktrary tools were not only inadequate but
actually liaiting his abilit{ to cope -with the many new
problerms that faced him. He required highly specialized
information <currently beirg cspawned by the scientific
community as well as those past explorations bu;ied deeé
beneath the ‘%unwvwieldy bulk." He was thwarted: by the
nécessary time lag of traditional techniques and severely

restricted by the conventional indexing schenes. Ye was

- frustrated bhy:

a) the rphysical impossibility of his reading and

rememberirg all of the 1literature ‘that could have a

reasonable probability ofﬁbeing of interest at some

unsgecified future times i

E) the econamic impossitility that he couli process a

major4 part - of the 1literature for later exploitation

that\exhibited prcktable interest;

c) the ﬁechanical impossibility -that the ' currently

enployedl 1literary prdcedures could effectively cope

with his highly specialized requests.

Dr. Vann;yar Bush in a report to the President and:
later in an cften qugted paper {Bush,QS} éocusn& attevtion

on a most critical deficiency in +traditional library

practices:

&
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",..The 4ifficulty seems to ke, not so mnmuch that
we publish unduly in view of the extent and
variety of present day interests, hut rather the
publication bhas been extended far beyond our
present akility to make real use of the record.
Tha summation cf human experience 1is bLeing
expanded at a prodigious rate, and the ,peans  wve
usé for threadirg through the consequent maze to
the momentary important item is the same as was
nsed in the days of square-rigged ships... The
real hesart of the matter of selection, however,
goes Jeeper tharn a lag 1ir the adoption of
mechanisms by litraries, or a lack of development
of devices fer their use. Our ineptitude in
getting at the record is largely «aused by the '
artificiality of the systems of irdexing..."

~

The overwhelming need for literature retrieval combined
with Bush's observations on traditional indexing methods
prompted many researchers to directly attack the probléms
frustr;ting the 1litrary users. The advent of electronic
-macﬁines used-tormanipulate non-numeric_ data - spurred ghe
development cf mechanized approaches to indexing and librarf
management. ‘

Considering Bush's comments, the study of these éypes
of rprotlenms sh;uld mcre aptly be entitled "infc%mation
storage for retrieval." The literature still abounds with
data, conclusioné, Oopinions, and theories applicaktle to a
host of fields ,and recorded ir journals, reports,
proceedings, and theses too numerous to comérehensive%y
list.

The ne€l for high-quality printel indexes has not

.diminished despite the recent strides 1in automatic

information retrieval systeas. Sirce the application6 of
- 7
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key-word-in-ccntext (EWIC) inrdexirg (ard key-word-out-of-
contht'(KHOCf indexing) as an automatgd derivative indexing
technique {Luhn,59}, the ‘KWIC index has heen used widely but
not without some dissatisfaction with its. quality as ’é
retrieval tool {Piséher,ﬁG). Most attempts to improve its
quality have dealt with variations ir format to improve
readability, or with enrichment terms to provide additioral
index entries which otherwise would not have been derived
from  the words in  the titles. Neithér of these
modifications improve the qual&ty of the i;de; when an index

“

tern 7appears frequently in the title phrases indexed. 1In

thisgtase,iindéx teras form 1af§é blocks of index entries

>

where access to more specific concepts is hindered by the
randca scattering of secordary concepts in each index

phrase. The user must scan the context about each term in

the block in order to determine that subset of entries which’

is pertinent to a more specific search.

This thesis descrihbes the development of an automatic
indexing technique, called Double-KWIC (DKWIC) Coordinate
Indexing, which extends the KW®IC indexing principles to
provide easy access to an additional level of specificity
for information indexed wunder fhese frequently appearing
ternms. Chapter 2 discusses indexigq.terminoloqy and some
fundamental relationships bhetweer irdexirg ard document
retrieval importa#!'to the chapters that follow. Chapter 3

sketches a brief history of automated indexes describing
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(1)

frejuently encountered methods of constructior and iisplay.
Chapter 4 introduces the Dogble-xwlc Coor&inate Index;nq
scheme .ard discusses lits advartages and disadvantages
relative to several other indexing sclepmes based on ¥WIC
indexing principles. Chapter 5 discusses refinements in the
profotfpe injexing scheme which led to the éroduction of
KA4OC-DKWIC hytrid indexes. Chapter 6 considers the probleas
cf vocabulary contrel in a natural{-language environment.
Several mqthods; of automated vocabulary normalization are
described which provide a basis for an effective autopgte@_
solutior to some scatteriﬁq proktlens iniprinted indexes.
Chapter 7 examines the role played ky the index aralyst in

creating a Ccuble-KWIC Coordinate Index and resolves- the

plaguing problem of main term selection by an automatic

*

-selection algoriths which can only be applied sucéeséfully

with RWIC-DKWIC hybr&d indexes. The firnal chapter examines
the par;netric controls of the KWIC-DKWIC indexing scheme
and discusses some relationships amonqg these parameters and
the indexes produced. Some concluding remarks*épell out
areas where this iniexing method can be modified further to
éuppiy even mare uséful indexes. Appendix C of thkis thesis
acts as a documentaficn guide to the conputer programs
written to qénerate_xscc-oxvrc and KWIC-DEWIC indexeé, with
or without vocabular§ cecatrol., A KWIC-DKWIC inéex of this

document prepared from the phrases appearing in the Table of

Coantents, List of Tabhles, and List of Tiqures serves not
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CHAPTER TI. INDEXING TERMINOLOGY AND SOME PUNDAMENTAL
RELATICNSHIPS BETWEEN INDEXING AND DOCUMENT
RETRIEVAL

Since this thesis deals with the automatic construction

of useful indexes to collections of documents, a _ few

definiticns and,telati&nships appropriate to . the general

»
topics of indexing and document retrieval are presented in”

-

this chapter. ' A docusent is an ‘identifiable collectior of

2

concepts which "can te considered as a single unit. A

k% Bl P it il o A ' ]
Bl 02 it it g AR g D

-~ journal or “journal atfticle, afchapter of a book,'a'péraqraph

of a  chapter, or an entire ook can be considered as a
document. A document may be  something other  than

conventional printed matter, such .as’' a file recorded on

-

magnetic tape or a action pictgre film. In éeneral, a

docuzert will assume three attributes: a title, a body, and

the contents. of the docuament body and usually consists of
several phrases composed of high-content words, The. body of
a document ccntains a discussion of . the relationships

s

existing among the ccncepts described therein while an

P a2 — P AP

I An index is a document consisting of an ordered set of

index entries. Each index_ _entry déscribes, via an index

tera, a\gﬁiset of the concepts fourd in an identifiable

class okadg::fents and contains a means of locating this

N

s
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¢lass of jocuments. For example, an index commonly found in
the back of most tcoks kK consists of index entries listed
alphaktetically (an ordering) on the basis of the important

topics (index teras) discussed in the text. The documents

in which these concepts-are described are identified and

2

located by page numker (accessior code). Here, a document
is equivalent t0 a -page ard the class. of documerts

identified Lty the index entry consists of a list of page

3

numbers. A sirgle index entry rarely provides irformation
cd&éérninq every concéptr.descfisgé in" the document it
idengifieé. as.the éxanple above implies, Conseguently, the
topic discﬁsged o? fhe pages noted in an index eatry may be
one of many discussed within the body of the irdicated page.
In this eiample, it uaé assumed that the page rumbers listéd
in the ind;x entry referred to pages of the text contairirg
the index. This may seem to ke a trivial point, but its
importance becomes more-apparent when large collections of
documents are to be indexei.

The means of locating a documggt, ité accession céde,
may be- - much broader.- in scofe té aid the retriever, For
example, in Chemical Titles and other pubtlicatiors produced
ky Cherical Rkstracts Service {CAS,72}, documernts (journal
articles) are identified by a 17 character field which
includes a coded journal title (ASTH coden), its volume an¥
paqe'nunber. Litraries employ an accession coding schene

which reflects the sutject matter of the document as well as




Fel

4

~a

s its shelf 1location within the library (see DJewey,65}.

»egariless of its lengta or usefulness to the- retriever, the
¢ .

-

accession codes assigned to documents of a collec*ion will

-

~ ke assumed unigue,
) . . . . =z .
It is sometimes convexiert to view anrn index as. a

rapping cf a-document space, D, into ar ordered index space,
I. y
" - /

. f:p -> 1 ‘ . ‘ )

M
-

___ The indexing functicn, f, relates elements of D, dJocuments,

. S e — e

"

o . to corresponding elements of I, index entries,

index_

descriptors qeneratéd by applying the indexing
function to the ddcument. Thué, .

set of index descriptors of d<§>
i R = £ (A<9>) = (i<19,1i<2>, ..., 1<n<IOO}<I> *

That is, for each document of D there exists 1 set of
index descriptors in I which describe the concepts contained

L3

- the above descriptors, n, 1is a measure of the identifiel
@

(arnd accessiblés concépts of the document d, and is

 ————

of _indexing tefers to the amount of detail about the concept

- ———— v — —
e

—————————— —

* The notation used in thé above eguation anrd elsewhere ir
this thesis deviates slightly from the notation normally
used tecaus2 of the 1limited character set available for

keyboarding of this thésis which was processed and printed .

Ly computer text processing programs. The form of tha
nqtation usei for this thesis is summarized in the Glossary.

+

For every document, 4, in D, there exists a set of - '

in the document. The number of index entries gererated from’

sometimes referred to as the breadth_of indexing. The depth .
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described by an index entry. The application of the
- /
iniexing function tc a document producing a set Jf index

)

“.

Similarly, there exists a type of inverse function, g,
which maps the index srace into the document space.
g:I -> D

For each entry in I, there exists a set document

set of jccument descriptors of i<k>
= g(i<k>) = (d<1>,d<2>,...d<m<k>D}<k>

Therefore, the fﬁnction, g, “relates a sukset " of the

_documents in D having a common concept represented by the
s Pty
index entry, i. The cardinality of fhe documentrdescfiptor,
m, indicates the number of documents located by the’gappinq
functior, g. The function, g, describes the action of
document retrieval ky the qengfation of ‘docunment
descriptors. Consequently, g will be referred to as the

t

Letrieying functicn. .

~

Before a more thorough analysis of the functional-

characteristics of indexing and retrieviné.are egamined,ﬂiet
us characterize scme <c¢f the properties of the sets of
documents and index entries. .

When the elements of the index are just single words or
short descriptive phrases accompanying the acceésion-che,

“then the irdex is related to a uniterm index as developéd by -

Taube ({Taube,£1}. If these single terms can be reduced in




scope by the application of one or more levels of subternms,

ther the 1index is called a coordinate irdex after Johtson

s St e i e
A
»

{Jchrson,59}.

If the «dndex-entries describing document concepts are
condensed intc words or phrases possibly not fourd ir the

d?cghent itself but considered to be likely and usaful index

terms, thern the function of indexing is called assigned.

The term Jerivative indexing is used to describe the

19

indexing function when the index entries are extracted from

the title or bcdy of the documert. ) ' .

5

Many indexes are restricted to a fixed vocakulary. The.

-~

index terms forming the set I are predetermined, requirirng

<

-that the indexing function, f£, 'alﬁqxs generdte . index

T

descriptors within this set-for each new document added to

" the collection. Consequently, assigned indexing techniques
. » ’ ’
are generally required for: fixed vocabulary indexes. Ip

this restrictive sense, a fixed vocabulary index is usually

accoapanied ky " an  authority _list which directs -.the

retrieving function to a preferred index entry for otheér

concepts not found in the index itself. The authority list

may be included in the index space itself in the form of

-

"see" _ cross___references which 1list the corresponding

———— — ———— . T —— — > P T = —— o . > W =

preferred index entry as an indirect reference.

when a free _vccabulary is used to create index
descriptors fer documents entering the collection, each

application of the indexing function is independent of any

<
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other 1indering operationm. The zﬁﬁition of 3ocuments to a
-~ - 2

collectiocn can.cause an increase in +the number of index

v
é

terms founrd in the index. Derivative indexes commonly use

this technique. As a :esu}&ﬂpf the freedor reflected in the

e

indexirqg, furnction and the redurdarcy or ratural language, a.

particular concept may appear in many places irn ' the irndex.

Even the same word used to descrite a corceptamay ‘appear in

[3

various inflecticnal fcras. A useful’ restrlctlor of the:

vocabulary freedca rerlacas inflectiondl variations of words

2

with a ccamon fpreferred fornm. N

3 »
H £

Let us now turn our attention to the indexing and

retrieving functions. Some useful fesultq can be gleaned

frcm their functional relatlonshlps if first -a null

operation is defined. '

Let PHICI> anrd PHIKD> represert the null index entry

»
and documenrt respectively. Define ‘ .

f (PHICD>) = EBHICI> @ ,
9 (PHIKIN) (= PHICD>

h 3

Then the orperations of union and intersection can be

defined. (The ‘operations will -be carried out using the

#

retrieving function orly; however,:the results hold for the

&

indexing function as well.)

. g(i<k>.U§ION i<3i>) = g (i<k>) UNION g(i<3>)

W

S PHI<KD> for k+#j
go(i<k> INTERSECT i<j>) = hd ‘
g (i<k>) for k=3

P - — -y

‘4
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Sircé the iniex entries are assurmed unique, the operation of L3
L . 1ntersectio£ is non-nrull within the index space only when )
the index entries are identical.

These 'kwc operatiogs lead to the foundations  of
ddcument retriéval thrcugh the retrieving function. If X
and Y are suksets of inaex entries, then
) . g(X UNICN Y) = g(X) UNION g(Y) -
v z g/’ INTERSECT Y) < g(X) INTERSECT g (Y) !

where X, Y are contaired in I ‘
The document descriptcr formed by the union of two sets of
index terms fcllows trivially. However,'intersection in the

index space is not equivalent tn intersection in the

document space. Without loss of generality, let us assume

AT TR I TR R R g

KA g P e

that the elements of X and Y can be separated into three
r :> . 1
- distinct subsets, A, B, and C such that

= A UNION B s

= A ONICHN . C

INTERSECT - C = A INTERSECT B = A INTERSECT C

’ = PHI<KI> ) )
then, :

X
Y
B

(X INTERSECT Y)
J((A UNICN B) INTERSECT (A UNION C))
g (A UNION (E INTERSECT A) UNTON
. (B INTERSECT C) UNION

(A INTEFSECT C)) oA
9(A) UNION PHICD> UNION PHIKD> UNICN PHICD> '

g (R) SR -

. g (X) INTERSECT g (Y) : :
’ _ = g(A UNION B) INTERSECT g(A UNION C) ‘ o .
- ~ (g(A} UNION g(B)) INTERSECT (g (A) UNION g(C)) :
3(A) UNICN (g(B) INTERSECT g (A)) - i
. UNION (g{(B) INTERSECT g(C)) | :
UNICN’ (g (A) INTERSECT g (C))

(I T}

,.
nu

however,

tut since - g(A) 2 g(B) INTERSECT qg(A) and
.9(A) 2 g(A) INTERSECT g (C)

PR, YR AT AT ot 0 PR A I P 105 gt s, g 1 g
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Then J(X) INTERSECT g (Y)
= g(A) UNICY g(B) INTERSECT -g(C)
and gB) INTERSECT y4y(C) may be non-null
Conseguently :
g (X) INTERSBCT g(Y)
7(X INTERSECT Y) UNION g(B) INTERSECT g(C)
7(X INTERSECT Y) UNION
g(X INTERSECT -~Y) INTERSECT
g (~X INTERSECT Y) -

/

Mon

The relationshigs akove dépict tﬁe common actions
performed by a retriever using an index. Thé union of index
entries retrieves documents containing any of the concepts
-described by the entrie;. Because of'the uniqueness of
index entries, the dntersection of concepts'is carried - out
in the document space instead of the index space. when the

subsets X ani Y are mutually exclusive, as is the usual

' case, the desired retrieval car’ only be performed in the

document space.

When an index has been adeqqateiy érepared, the
retrieval function is represented by a mechanical procedure
of trscinq the 1oca£ion of the documents via the accession
codes - contained in the index entry. The performance of an
index *o accurately retrieve pertinent documents is not a
reflection c¢f the w®echanical retrieving function hut a

.consequence cf a poorly constructed index descriptor by the
indexing fupcticn. |

Real indexing fuhctions suffer from two general types

of errors:

1) attrikute only a subset of the concepts found 1in a

£

document to the document;

s
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2) attribute to a document a set of concepts not
..present in the dccument.
These errors may be examined formally by introducing a
perfect indexing function, f'. Let

f(d) = A UNICN B for all 4 in D

vhere

A = {index entries describing concepts in 4
attributed to d}

B = (inaex entries describing concepts not in d

attributed to 4}
The perfect indexing function, f'; would generate an irdex
descriptor of the form:
f1(3) = A UNICN C for all 4 in D
vhere A is defined above

C = f{index entries describing.concepts in d
not attributed to 4 by f}

®

Let |X| represent the number of elements in the set X,

Then, the real index generated by applying f to the entire

document collection can be represented as:

I = (i=1,|D}) *UNION £ (d<i>)
= (i=1,|D}) UNION (A<i> UNION B<i>)

Should any ‘intersections of the sets A and B be non-empty,

irrelevart documents will be retrieved when the retrieving

function 1is abplied to any member of that set. That is, if
g (A<i> INTERSECT B<{>} # PHIKD>

for some i, j in {1,2,...,1DI}

then some irrelevant documents will be retrieved regardless

X

of the perfection of g. If

— S . ——— —
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(i=1,IDJ) UNIGN 3<i> is contained in
(1=1,|D}) UNION A<i>

then evéry retrieval will at 1least produce ore raelevant

7‘\‘aadocunert. The only wmethod of decreasing .the number of

irreléGEmt,Q9cugents retrieved lies in reducirg the set B of
improperly attrihdted document concepts - a refinemert of

the indexing function.

-~

Applying the perfect indexing function to the document

r'd
collecticn, a superset of the real index is built:

I is corntained in
B (i=1,|D}) UNION £ (d<i>)
et = (1i=1,|C|) UNION (A<i> UNION C<i>)

A non-empty interdection of the sets A and C 1leads to the
Fossibility of nrot retrieving all the relevart documents
pertaining to a ccncept described by an irdex entry.

Consequently, if

1
i

g (A<i> INTERSECT C<i>) #-PHIKD>
i for some i, j in {1,2,...,1D}}
‘ .
x
then la retrieval error cccurs regardless gf the perfection
of gq. This type of error is masked fro’m*the user since it

refleFts relevant documents not retrieved.

[hese aktstract set notations can be transformed to the

more ifamiliar measures of retrieval effectiveress of recall
i

.

ani precision. ,

anumber of relevant documents retrieved
ReC1l]l = s e el

, numker of relevant documents in data base
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g

. "nupber of relevant documents retrieved

Preclsion 2 ~==-==---gecc-ce—eeces s s s e -
nueker of documents retrievedld

Let X in I represent a function of index.teras.

let x =.X INTERSECT A
. y = X INTERSECT B
z:

X INTERSECT C

T"hen the documents retrieved from the real index are
g(X) = g(x UNION y) = g(x) UNION g(y)
while those retrieved from the ideal index are
g(%¥) = g(x UNION z) = g(x) UNION g (z)
then -
Recall = {[g(x)1/1g(x) UNION g(z)!
= §1g(x)1/(1g(x)1+1g(z) I-1q(x) INTERSECT g(z) 1)

Precision = {gq(x) I/1g(x) UNION g(y)! " -
= 41g(x) I/70g(x)1+1g(y) I-1g(x) INTERSECT q(y) )

Note that recall and precision are inversely related to the
inaccuracy of the indexing function.

The reader should be convinced by these last arguments
that the failures found in real docunment retrieval systems
‘ are not ik the retrieval network -per se. This car be
reduced to a mechanical procedure o’ 'performiné
transforraticns on accession codes. At kest, the retrieval
network performs in a fashion proportioral to the perfgctién
of the index oﬁ which it isibaseé. Consequently, the goa#t

of this thesis is to provide an automatic indexirg technique

tc produce higher gquality indexses, =
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CHAZTER III. AUTCMATEL INDEXING: A YRIEP HISTORY

The application of -derivative techniques to documents

predates electroric machines by centuries. Several orders

e

of =monks 3iuring the .12th and 13th centuries manually.

3

prepared ccncordarces ({Simmons,%3}, listiras of each wori
V4 - N

L4

with all the contexts 1n which it appééred ir A doacumert,

) o i S W

Concordance canstruction is an index producing operatior, an

indexing functién that preserves the conte:tsl of the full

document. Howgver,.‘zsuch ecxhaustive concordances are i
+ sincredibly time consusing, tedious, and error prone tasks -

when - carrieiw out manually. A suggestion as carly as 1856

vas proposed to use concordancé‘techniques to "generaté an

index from titles of document collectiors (Simmons,63}, but

the necessary manual preparatiorn time caused the idea tol be

droppeé. .

. The advent of general purpose electroric computers ;

1] . -
promised ncn-numeric  processes which couldi represent,

¥

preserve, uanipulate}- and print textual data at

unprecedented speeds. Because the computer conld faithfully

reproduce the textual transformatigﬁs, most of the previpus
deficieéncies and clerical labor of tie mannal production of
corcordance-like indexes could e reduced to preparing a
corpus, of documents in machine reaaable forw, &ven more
radiqal possitkilities fo¥ the potertial ase of computers was

. 2
- 19 ¢




envisioned hy rany ;f the pioneers of fhe time. The saliernt
features of scme of these syStems of irdexing «#ill be
dispussed in this-cgéptet. These metho&s.cqn ke gene;a?ly
classified.. by .the processirg operations automatically

applied to the text of a documernt. .A- computet-compilgd

-

“

index is aerely an crdering of permutations of preselected

items (index ertries) preserted for inbuf. The index terms

»

of even the most elementary form of a ggggnter-éenerated

ndex have been . extracted from the input’ text Ly some

b

augomate& selective prccedure, In‘either case, the ordering
and dup}icatinq of index termé, the compilétion and
presentation of ézcession codes, and the formatting and
printing of the index are co;puter controlled. The amourt
of‘ intellectual effort required to augment the automatic
process is an attribute of the particular system and is not.

amenable to general classification.

3.1, Computer-Compiled_Indexes

One of the first and obvious applications»of cémputers
to index construction was the manipulation of index entries
previously selected by human - analysis. The power of a
computerizei‘ technique of duélicatinq and sorting inde;
entries could provide various orderings . and listings of
ferms for special purpose indexes. FPor example, from the
same machine readable data base, a uniterm index could be
prepared as well as ar author indéx; These lIiy~products of

7

machine-realatle indexes "~ were recognized as heing as

sl it
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a0

WWWWHWWWWWMM S




H

r

P

imbortant as the index itself ({Olney,63}. Not only could
duplicate copié¢s of tte index as a whole be prepared, hut
the tas’is for elementary automated retrieval systems vas

also present. From a single machine-readable uniterm index,

a specified subset of fhe index entries could be listed as a

’

special purgose ‘index, or, with a ~ slightly more
sophisticated progran; listings of Jocuments having n&re
ihan ore coamor index entry coulh’be prepared. ’
o Cgmpletely nevw types of .indexes, previously considered
unmanageable Eecause of the regquired tedious manual labor,
could be consi&ereﬂ. Fecall that thé indexing functior maps
documents 1into inéex descriptors. When a uriteram index is
consgructed, each entry 1is a suhbject heading (uniterm)
consisting c¢f a sirgle keyword, or'severai keyvwords (or a
codé'representing these keywords) and the document ac?ession
coda, .A‘ new ipdex tera cén' be constructed from the
- concatenation of éhe_terns of the 1index descriptor. That
is,‘if , : . .
. E(d) = (i<1>,i<2>,.,..1<n>}
vhere i<j> représents’ a unitern, then the new term i° ié
it = i<1>i<2>...i<n>

-

This ndtherm provides much more informatiorn to the user

‘since all the descriptors ascrikted to the document ate

-

present. 1Indeed, the depth of the index term is ircreased,

¥

but, if this were the only entry under which the docurent

mnay be founl, and the crdering of the irlex is ‘alphaketical

[T —— Y

N o AR S s e ity 4 e B




21

»

ty entry, a user will ke led io document d orly through the
terz i*, a 1definite decrease in Lreadth. For gxample,
B titles of new books pgoduced by some publishirg houses fsee
ScGraw-Hill,72} are orderei in lists,by:the first' word*.of

- the. title. A title found in these lists closely models an

index term consisting of the " concatenatior of descriptors

3

wher each significant title word 1is considered to be a

o~
&

descriptor. . A soluticn to the problem of accession to only

’thg first wvord of the list would be to construct a rotated

keyword_index, discussed in the next section.’ .
> . .

: 3.1.1. Rotated Keyword Index

) In a rotated keyword index, an index term is

constructed teginning wi{h’ each uniters followed by the

r;naining uniteris assigned to the document ‘as if the teras_

vere foraed Ly successive unitera rotaéions. For éxample,
: if .o
‘ f(d) = {a,k,c}

: i'<1> = akc .
: i1<2> = Eca
v i'<3> ="cat Lt

Botated keyvword indexes retain the same hreadth while
» increasing the depth of hni&ern indexes. Skolnik has

demonstrated the usefulness of a rotated keyvord index which

_hé calls the MULTITERM index {Skolnik,70}. When the entries

Qre ordered Blphabetically, gocdments having ;t least or=

uniterm in ccmmon are listed together. If “wo documernts
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share more t-hat one uniterm.they may ‘be separateq in th=
index .'by an arbitrary nupber of unrelateé entries which
depends upoa the order ir which the unitarms vera
concateratei to forn the initial index entry. The randon
distribution of irdex entries éharing rore thar one unitprﬁ

reduces the effectiveness of rotated keyword indexes for

v
-

gerforming coordinate searches.

3.1.2. Ccmpletely Permuted Keyword Index
211 index terms having an arbitrary rumber of uniterms

in common are collected in a single place in a completely

permuted keysord index .

¢

rotations of the uniterms, the indexing furction produces

all permutations of the uniterms as index entries.

Thus, 1if
f(d) = fa,k,c} . v
. then '
. 1*<1> = akc
it<2> = act
' 11<3> = tac
i'<u> = kca
it<5> = cat .
it<6> = cka

Coordinate searches require only one entrance into the index
Feginning with the entry 55§ociated with any combination of
uniterms of interest.

COmpietely pernuted keyword indexes suffer a size
problem and, because of this, no corcrete exaaple can he
cited. If an indexing function produces, on the average, 1

aniterms per jocument, then a rotate. keyword index contains

Instead of formirg the cyclic

T i S —— "

Y dpn pn e oty
’
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*

? *# n index ertries (m = number ' of documerts in the

collection) whiie a completely permuted kéyvard index would

contain o * 1! entries. Ten keywords is rnot an uncompon

rumber to Le assigned to a docurent. For a collection of

cne hundred thousand documents, 1,000,000 ertries would be

iﬂcluded in a rotated keyword index, but each document’

assigned 10 entries-would be entered 3,628,30C times in a

cozpletely permuted keyword index! Although a computer may

not be disturkted by the size of such an index, the user may
. . i )
(as would the producer paying for its creatton).

searches

Consequently, cther means for achieving coordinate

were considered.

3.1.3. Selected listing In_Combiratior (SLIC) Index

- ——— e e S o B

Undouﬁtedly, a ccapletely permuted index provides for
document retrieval thtouqh any ordering of terss assigned to
a document, ktut as Sharp {Sha}p,GS) has pointed out, "this
multiplicity of entries is not only gxt;aVaga}t but quite
‘unnecessary.ﬁ, The requiremént of a coordinating -system 1is
to provide the searcher with all éonbinations of terms
pertinent to both the Qearcﬁer and hocum;nt concerned. All
combinations (in the nmathematical sense) of index terms
together with a canonical scheme for representing then
suffice as useful coordinate entries for indexing.

To consider the indexing function, let n be the number

of uniterms assigqned to a document, The 1index should

include every combination from 1 to n, every combination

1

o
}
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v / from é to n, ... , and é;ery combinmation fnom‘n to n of
assiqned terms. The size proble& found in a completely
perauted 7inﬂex is ccpsiderﬁbly reduced 7since. thé'total
number of tarms can be expressed as | i .

(i=1,n) SUM (c<n,i>)
= 2%%pn - 1 (note for n>3 this is less than n!)

Each comtinaticn of terms generated must ke unijue for the b
retrieval functicn to operate succeséfully; consequently,
some ordering relaticnship mu§tp be appliel to each
ccmbination. The obvious order fof aﬂ indei using natural
lanquage terss is alphatétical. * Assumping an indexer has
assigned the ternms a,h,z, and 4 to a document and a canonic

alphabetical ordsring is observed, then the index terms

generated follows:

1 a 5 ak . 11 abc 15 abcd T
2 b 6 ac 12 abd
3 c 7 ad 13 acd
: 4 43 8 bc 14 bcd <
- 9 kd -
10

cd

If a searcher were ifiterested in a documeanlcontaininq any
two of the descriptors above, say a ard c, he would ke led,.
as in a permutation.index,Afo this document even thouéh it
contained two additional descriptors. Sharp ”{Sharp,66})'_ ‘ _
observes that a user searching for attritutes ac would be ‘
satisfied by the term acd ér'"any entry consisting’of or
« bheginning with the sought térms." The term ac 'is : 2 .

superfluous as are any entries contaired in any larger

entry; ccnsequently, a further reduction of index entries 3

o




to
n

i

can be .permitted. Terhs 1,2?3,5,6,8, and 11 can be

eliminated leaving:

Y

11 2 ad 5 abd 8 abcd

3hda 7 -6 acd
4 cd -7 bcd

This is the absolute minimum numkér of entr‘ § “required to

o aw g5 u‘\wnmvw:\‘xmvm’,.‘w4vc:anr’»ﬁrmmwwwmli' lw“’deuz«u‘ﬁ‘4‘#Mh‘Hhmm’m*ux‘"&*ﬁﬁfm&% N

still - proviie all ccctdinate entriés.. Sane the indexing
e : D . Vw e

-

Cocument Lescriptors . )
B . 4 - H
13 ADP-BINDING-LIBRARY-SERIALS
21 ADP-CIRCULATION“LIBRARY'SCIENTI?IC
- 39 ADP=BIRLICS-LIBRARY ~ ? - .
" 495 ACQUISITION-ADP-LIBPAPY -

Index-Entries

b 1 Uit DR e Bt A 1

ACQUISITION~ADE-LIBRARY~U4YS

ACQUISITICN-LIBRARY=-495

ADP-BIBLICS-LIBRARY~-39 ,

ADP-BINDING-LIBRARY-SERIALS-13. '

ADP-BINDING-SERIALS-13

_ADP~-CIRCULATICN-LIBRARY-SCIENTTFIC-21 -

ADP-CIRCULATICN-SCIENTIFIC-21

ADP-LIBRARY-39 = )

ADP-LIBRARY-495.

ADP-LIBRARY-SCIENTIFIC-21

ADP-LIBRARY-SERIALS-13
*  ADP-SCIENTIFIC-21

ADP<SERIALS-13 -~ T ;
BIBLICS-LIBRARY-39 )
BINDINGA~LIBRARY~-SERIALS-13 !
BINDING-SERIALS=13 .

Je—

;oY CIRCOLATION=LIBRARY-SCIENTIFIC-21 ,
CIRCULATICN-SCIENTIFIC-21 - \
LIBRARY~39
N LIERARY-495 S SN ’

‘ . LIBRARY SERIALS=13
LT LI3RARY- SCIENTIFIC-495
N - SERIALS-13

- SCIENTIFIC-USS

) Figure 3.1 A portion of a SLIC index

bl i

sl




furction generates. a subset of-all combinations of index

\ - <

terns, Sharp has dukbbed this method Selected Listirg 1In

ché}natioﬁ (SLIC) as showvwn in Figure 3.1,

’ It is iategestinqﬁto note that thé only termé remaihinq
K are tpose cortinations which.end w%éh the last descriptor of . ;
the assigned sequence. This s;mplifies the calculation of - §I’~:ﬁ%
thé total pumﬂer' of index entg}es to be entered in the ‘
e s

{ndex. If the final term (d in the example above) is

dropped from each index entry, what remains is the sum of -

A}

all- combinaticns of n-1 items taken 0 through n-1 fime%, or 8 n—%;€

(1=0,n-1) SUM (c<n-1,i>) = 2%%(n-1) ’ ' ’ s '
Algorithms for generating SLIC indexes'héve' Leen -qiven by § EEE:

; Shatrp {Sharp,66} and by Rush and Russo {Rush,71}. : i . ;} :
E //} SLIC techniques reduce the size of permuted indexes and :

retain coordinating - abilify yet still ‘suffer fror a

' multiplicity of entries when the number of'assigned terms is i
B . }; * g
larqg. ‘The SLIC methcd produces 512 entries for a document |

wowmd A hi iy

assigned 10 terms: too many for some real applications.

. 3.1.4, PERMUTERN Indggc_
te 3 i s

v 5 -Garfield (Garfield,55} has described an ind;xing
C B .

s ey 6w i

funcgi;n which comp£omises some coordinatiﬁg ability for
spacg. ‘Uniterns assigned to a document form two Aistinct
c;aésgs: main terms, which constitute the primary access
; poin;s to the documeﬂt; subordinatenterms, modi;}iné words
which® specify more clearly the sense in whi;h a main -term is

Ly

' used. For each nain term, dfh index entry is constructed for
A -

v

D
M <
.
.
v
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each of the remairing uniterms assigned to the document as a

&

coordinate main-subtordinate entry.

o

Assuming that the uniteras a and t are main terms of 2

document assigned ccncepts a,b,c, and d, then the index

'entries so generated are:

ab ‘

ac ) )

ad . -
ka

bc

bd

-

A PERMUTEFH index collecgs in one pLgee all subordinate
entries, alphabetically ordered, pertaining to each main
term found in a dccument collection. The indexirg function
approximatés a subset pf a conpletely perﬁuted;index (see

‘section’ 3.1.2) whose entries are the permutatioﬁs of all

teras taken two at a time, Of n terss assigned to a

document, assume m, 1<m<n, form the subset of wmain terms.

is document is:
! )

The numher of entries generated for

An*.('n-l)=k*n*(n-&),fylrl/nsks1

Whken k maintains its average over its u.iform interval of
o ‘L : /
dgﬁinltlon, then the number of entr}es gererated per

-
¢

document is , b !

2
?

. (n**2 - Y/ 2 !

£

As enployed ty Garfie'd4 at the Institute for Scientific

Information, the PEEMUTERM index could be classified as 1

t

computer-generated index, 1iscussed it more detail in the

next segtion. Documents are assigned keywords extracted

° 4
f
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fron machire readable natural language titles. Single word ;

concepts as well as frequently encountered word pairs
matched from pre-compiled tables may bke selected as main
- <

~ *

teras. Subordinate terms are automatically determined from

. a list of commcnly applied modifiers. Fiqure 3.2 displays

H RS £

an example of a PERMUTLIRM index derived from the document
2 i * N

descriptors of Figure 3.1,

ACQUISITIONS , CIRCULATION
ADP-495 . ADP-21
~ LIBRARY-495 . LIBRARY-21
ADP . . SCIENTIFIC-21
ACQUISITION-4SS LIBRARY
BIBLIOS-39 ADP-13
BINDING-13 ADP-21
CIRCULATICN-21 ADP-39 ~
L.3RARY-13 ADP-495 .
LIBSRARY-21 ACQUISITION-U495
_ LIBRARY-39 ) BIBLIOS-39
LIBRARY-U95 BINIDNG-13 Z
SCIENTIFIC-21 . CIRCULATION-21 {
SERIALS-13 SCIENTIFIC-21 ;
BIBLIOS — SERIALS-13 ]
ADP-139 SERIALS !
LIBRARY=-39 ADP-13 :
" BINDING BINDING-13 ‘
ADP-13 LIBRARY-13 '
. LIBRARY-13 : SCIENTIFIC
: SERTIALS-13 ADP-21
° CIRCULATION-21
LIBRARY-21

Pigure 4.2 A porticn of a PERMUTERM index

-
t e

3.2. _Computer-Generated Indexes

L - —

The preceding section has dealt with useful, a‘icomated

means of Jdisplaying index terms once they have heen

associated with a document. This section examines the more
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funfamental gquestion ﬁf automatically selecting index terms

from documents of natural language text.

Since derivative indexing techniques employ extractions

from the document, the index descriptors must exist as some

unit of the document itself The most natural units of

textual _data are words or collections of words which form

the objective index teras.

The underlying question which separates the techriques

to be described is which words or phrases are to be chosen

as representatives of the document and placed in the index.

Of course cne cculd easily arque that the ideal

répresentative of a document, thus its ideal index entry, is

the document itself. The indexing function in this casé

would do nothing but rearrange the units of the document and

pass them to the indey. The size of the index would be the

sum of the sizes of the documents of the collectign. The

usefulness of such an index |is doubtful since 51% units
\

found in. each document would be present in the “index

regardless cf their importance to the subject matter

/
discussed. Therefore, without some means of selectively

choosing extractions from documents, computer-generated

’indexes vould be of little value.
The selection of words of phrases naturally divides the
index units of a document intg two classes: those to be
. 3

included in the index - descriptor and those that ara

inappropriate as document répresentatives. Several ordering
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relations are commorly applied to include or exclude units

hY

from these sets. A word could be chosen because of its form
or position in a document - e.g. it may be ircluded as an
index entry if the word is capitalized and does not begin a

sentence. The words themselves may be used as a clue -

‘e.g. a wvord is indexable if it isn't non-indexable (this

stoplist technique c¢f admitéing index . entries will be
discussed 1in §ection 3.2.1{. or, the statistical nature of
the document can descrike its own descriptors - e.g. the ten
most frequently found non-common words of the document can
be chosen.

3.2.1. Key-Word-in-Context (KWIC) Index and__Key-Hord-
out-of-Context (KWOC) Index

In striving for a speedy, totally automated mgthod of
index construction, H. - P..  Luhn reasoned that the
organization of index entries mus£\re1y on terms extracted
from -an author's text rather than assigned in accordance
vith human judgement (Luhn,59}. The simplest form of such
an index might be an alphabetic listing of keywords foﬁnd in
a document; however,.t0~insure the proper meaning of su;h
keywords, the user' would have to refer to the text from
which the word was extracted. To alleviate this tedious
procedure, Luhn proposed listing selected "keywords together
with!surrounding vords acting as modifiers to specify the
sense in which the keyword was applied"™. The added degree

of keyword specification by such key-word-in-context, KWIC,

!
i
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indexes is easily accomplished by automatic neans.

The keywords of a dccument need only be defined as
thosa words whicn characterize a subject rore than others.
Since vword significance 1is often difficult to precisely
define, it bLeccmes 1nore practical to reject all obviously
non-significant words, retaining any others as significant
with the risk of adeitting words of guestionable status. A
list of these non-significant vorns, called a stoplist,
~would include prepositions, conjunctions, artic}es, auxilary
verbs,;certain adjectives, and words of liftle informative
value such as "report", "theory", and the line.

Computer-generated KWIC indexes have become an
important tool in the maintenance of truly currert awareness
because of the speed and simpliciity of the indexing method.
The text of an author's title, a sentence from an abstract,
or full text is submitted in machine readable form. Each
word of the text |is procgssed against the stoplist
eliminating words found therein from further processing.
The remaining presumaktly significant words are rotated{ one
at a time in successicn, to an indexing position or keyword
window where a snapshot of the keyword and its surrounding
context is recorded. This process is repeatedluntil all the
text of the icollection has been submitted. The necorded
images are then alphabetically arranged by the keyworid

appearing in the indexing position and listed with as much

surrounding context-as will fit within a column on the




A

-

prir ted output page.

Since its introductioh by Luhn {Luhn,59} and Citron

{Citron,59), the KWIC index has taken on many display

formats,. each claiming to have certain advantages. The most

cosmon, shown in Figure 3.3, displays on a single line a

centrally located keyword with the surrounding "context

“vrapbeﬂ arcund®™ to present the user with as much of the

modifying phfas; regardless of the 1ocatioﬂ°of the keyword
in the santeﬁce. This fcrmat leads the user directly to the
keyword -window éllowing'hin the freedom to browse 1in the
rodifying context upon locitiné a keyword of interest. +#hen
the context followini‘the keyword is used £o further order
index entries, mnulti-word phrases begirning with the same
keyvord. are clumped together préviding limited seaich
capabilities for more specific concepts. However, all valid

coordinations of words producing this multi-word concept are

Y CYLINDERS AT LIQUID +
LE FOR A LUBRICANT IN A

FLUX JUMPS IN NICBIUM-ZIRCONIUM ALLO
FLUX OF SULFURIZING GASES.= +SUITAB
FOAM PRACTIONATION OF POLYMERS.=

ING IN NUCLEAR HARTREE-
. RELATICN TO HARTREE-
CGE ELECTRON P+USE OF A
ND DIALYZED EXTRACTS CF
APHYLOCOCCAL NUCLEASE {(
CONDUCTIVITY.CF COPPER
BI CRYSTALLINE ALUMINUM
ECIUM. PURIFPICA+DIHYDRC
OPERTIES OF TWO DIHYDRO
TICN PROLCUCT OF-DIHYDRC
THE RHIZOSPHERE EFFECT.

POGGI STRAIN).

FPOCK ORBITALS AND ELASTIC AND QUASIF
FCCK THEORY.= +ATOMIC POLARIZABILIT
FOCUSSING SPECTROMETER WITH A CAMBRI
FODDER AND BAKER'S YEASTS.= +A
ORDER OF CYANOGEN
FOIL AT LOW TEMPERATURES.=  +ON THE
FOIL.=+ MIGRATION PHENOMENA IN THIN
POLATE REDUCTASE OF STREPTOCOCCUS FA
POLATE REDUCTASES FROM THE AMETHO :
FOLATE.=+IDENTIFICATION AS A DEGRADA
FOLIAR APPLICATION OF CERTAIN CHEMIC

Figure 3.3 A portion of a KWIC index
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rot necessarily located at that position ih the irdex since

e 4 P N T ., o

- the secondary descfiptor may ke located at some point other

o win

than the wcrd immediately following the keyword. Thus, to

locate those scattered, more specifié concepts, the erntire

M R o

ok Ol
[N

text of all titles containing this keyword must be scanned
= to spot all occurrences of secondary descriptofs. When a %
sidnificané vord appears frequently in the indexed text,

this format ray discourage users fronm . the sequential

LA g 05 8 TR

scanning of long blocks of identical keywords.

A

s el 1

Many users of these indexes were unsatisfied with the
KWIC format, having been accustomed to the more traditiornal
forms of subject indexes. To satisfy these users, a’

variation of the KWIC indexing- method generates subject

o el 1 el A 1L [ s L L

headings by extracting the keyword from the context forming
a keyvokd-out-pf-context (KHOC) index as shown in Figure :
3.4, 1In this figure each KWOC index entry retains the

entire text of the title or phrase from which the keyword

IR T I T

w o

was extracted. Other variations may include only a portion
of the title or phrase from which the keyword was extracted.
o Coordinate searches are difficult to perform in these

indexes since no sukordering scheme is employed to collate

secondary ccncepts. Thus, the user is forced to linearly

scan each title phrase posted beneath the extracted term for

secondary coscepts of interest. Y
The single, flexible deterainant of the quality and the,

g size of KWIC index lies in the words found on *the stoplist.

L M 0 B4 4 RS s o LR 3 11
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ISOLATION CF * ANLC RIEOSOMAL RpA FROR RAT LIVER.= 2u5
_ * BASIC COHPGSIT$CN CP HUMAN T-STEAIN MYCOPLASMS. = Ly
B PHOTOEFODJCTS IN * IFRADIATED IN VIVO.= ° ’ 643
TURNOVER OF NUCLEAR * LIKE RNA 1IN HELLA CELLS.= - 112
) EFFECTS OF HETALS ON THE MECHANISM OF ACTIVATED * ‘ “
NUCLEASES.= 407
"USE OF A VEU METHCD TC OBSERVE THE KINETIC REACTIONS .
) OP * NUCLEASES.= ) ) _ 401
DPNATURATICN MAP CF ECLYGOMA VIROS * .= . . '2Q2
ELECTRIC CCNDUCTIVITY OPvSODIUH SALTS OF * .= 7 648
5 EFEECT OF SOME MUTAGENIC VIROdENS AND CARCINOGEﬂé oN 131
g DOCOSAHEXAENOIC
? - ’ PREDICTING THE POSITIONAL DISTRIBUTION OF * AND B
BOCOSAP%NTAENOIC ACIBS IN ANIMAL TRI GLYCERIDES 417
% ' Pigure 3.4 A portion of a KWOC index / -
Short Iists,’ rejecting only the most obvious irnsignificant
vords, admit wmany index terns of doubtful value ani
needlessly increase the size of the final index. The
gendral subject matter of a corpus of documents dictateé, to e
a great degree, word usage. The vocabulary of chemistry
diﬁfers gr=atly frem that of mathigatics. Stoplists

constructed for preparing indexes of document collactions
N from these fields could be expected to be similar only at

the nost common word level comprising conjunctions,

T ——————
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articles, anl a few adject{ves. Wwords which could be highly

relevant to one. subject area may be so coamon oOr

Ay P B R

uninformative to another field as to appear on the index

S

construction stoplist of the latter.,  For example, the word

ey

o

5field" carries a "strict definition within nathenatical‘ 1

A8 R R
AR i

disciplines, vhile in agriculture, the wori has little

KD

significance. Placing a word or the stoplist which could

generate many index entries is a coamon practice which

a1 0

reduces "block fatigue" "and size on the one hand, but
totally denies user access through this word on the other!
The economic balance of ‘the nusber of lines to be printed
aéainst tﬁe loss of retrieval effectiveness if words are
omitted froam the search is the éritibal question that nmust

ke decided in the estaklishment of_stoplisté.

To estimate the size of a KWIC index, the relative
number of non-significant words must ke estimated as well as
the average number of words per document. If p 1is the

fraction of significant words of a n-word document, then the

B
s
H
¥
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H

hreadth of indexing is p * n, Most KWIC indexes and some

KWOC indexes require cne line per entry:; thus, the number of

VL P N S g

lines in an index of = documents is m * p * n, The size of

e

L

a KWOC index is apprcximately the same as that produced by

KWIC irdexing methods when the title is printed on a ‘single

line. w#hen the full title phraée is presented ir the irdex,

A RN

the size estimates Lecome more data hase deperde:xnt.
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The KWIC ard, to a greater extent, the KwoOC indexes\

suffer froa limitations of mnot allowing one to perform, \\

-

easily, an arkitrary coqrdinate search when larqe.numbers of
entries_ are posted with the same keywori. 1In qenefal, each
KW4IC or KWCC eontry msust te 1linearly scarned for any
secondary concepts. If, in a K#IC index, the sacordary term
immediately follows the primary keyword, then these entries
are collected ~in  that place in the ind;x (see Pigure 3.3,

: * POLATE REDUCTASE ). However, all other coordinations of

: teras are randomly =<scattered to the left or right of the
primary posting.

P 3.2.2. PANDEX_Index

‘ A relatively receq} fora of automatic indexing, known .,
as PANDEX and published by ccCH Infornzéion'Corporation
{CCM,72}, incorporates tern cobrdination in aﬁ interesting
variation of a KwWOC indek. ‘ Keywords are extracted from
titles as in a KWCC index. The entire text of the title is
posted as a sukordinate enfry ordered alphabeticaily by a
secondary keyword found in thé context at cloée proximity to
the extracted term. Bcth Primary and secondary keyuotds;are
printed 'in bo}dface to attract the user's eye as
demonstrated in Pigure 3.5.

Depending upon the nature of the surrounding context,

the boldface term constitutes a more specific concept by

adding 3 significart word from either the right or left of

the @pain tern. Assume that w<0> is the primafy keywor1




ot 4“‘;:;??“1@

ol B W Y

A
5
b
=
s

T

RS DE LU Y YEYEA VA

U

RN

gt

TR S Y

2

37

selected. The title may thén be stylized as
ceoe<=3> W<=2> W<=1> w<0> w<1> w<2> w§3> e
wﬁere w<i> represents a word of the title and i its
position relative to the prinarf kéyword. The subordinat~
term is immediately chosen if w<1> is a significant keyword
(i.e. W< is ,7not‘ in ‘the stoplist). Otherwise; the
subordinate concept is sought by examining w<-1>, If this

word too is on the stoplist, w<-2> is examired. Reasoriny

that w<-1> may be a function word such as "of", "in", '"on",

etc., w<=2> is fﬁnctionally related to w<0> pkéducinb a
relevant concept coordination. If H<-2>. is non-indexable;
tpé secondary keyword is sought alternately from the'riqht
and left;of the keyvword position. The chosen sgcondary
keyword'is then the first indexable word of the sequence
, KD WK=1> wk=2> w<2> w<-3> w3 ...

The phrase keing indexed bas first and last words.
‘Con;eguently, some nmembers of the aktove sequence may be
nonexistent. The PANDEX construction algorithnm furthe;
reétricts the rangé of thé secondary keyword search by
bounding the words examined by certain punctuaéion found in
the tftle. A colon, semicolon, or period indicate the
introduction or terqination of concepts within én index
phrase. By limiting secondagy keywords to’tﬁege.bounded
stphrases, more useful coordinate terms -are choser.

, .
Althoug? the keywords are printed in boldface, the user

must still 1lccate ttem within the title which may cause as

s memmeemn
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THYROID
Effect of ptopyl thio uracil in the survival of rat
THYROID CELLS in vivo and in vitro.= 577

Thyro Globulin Immurity. Effect of THYROID IMMUNE and
other protein-thyroxine complexes on tissue
concentration of lakeled thyroxine and tadpole
o metamorphcs1s.— . 71

THYROXINE

,Thyro Globulina Immunity. =ffect of Thyroid Immune and.
other protein THYROXIVNE COMPLEXES on tissue
concentration of- laheled thyroxire ard tadpole

metanorph051s.— 71 .

THYROXINE DEGRADATION.. Anti~oxidant function and
non-enzymic deqradation during microsonial 11p1d
per oxidation.= - 91

Figure 3.5 A portion of a PANDEX index

much duress as scanning large blocks of KWIC entries. He
3 o

may well have to scan the entire block containing a keyword
of interest anyvay since only one extra keyuofd is
highlighted. The user may find clues from ogpééllwords of
ggg_;Lrase. - - o

3.2.3." Articulated Subject_Index

The orqAnization of both the ¥WIC and KWOC indexes lead
a user to perform much unnecessary scanning éf irreievant
context surroundinq keywords. PANDéx, to some extent,
overcomes t@is problem though still. not adhéring to the
organizational structure of subject iqdéxes or Ltack-of-the-
book iqdexe§.

IHe'autcmatic generation of subiect indexes from title-

i

like phrases has been studied by Armitage and Lynch from

. &
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examinations of the. sttject index to Chemical Akstracts
{irmitage,b7}. The articulated subject index consists of a
set of subject héadings, in alphabetical order, under which
are,indengei a series of %odifying phrases or modifiers (see

Fiqure 3.6). The modifie:s'afe 1isted,iﬁ alphabetical"order

by their. significant vords, Common words such as

preposi tions, conjunctions, and articles are ignored when,

Y

orderirg the nmodifiers,

Cesiun
absorption by plants, fertilizer effect on, 60:13333f
by plantsy soil colloids and, €0:11321h
by roots, Ca and, 60:12620b
adenosine triphosphatase response to, 60:440CH e
adsorption of, by Hg electrodes, in presence of methyl-
foraainine, 60:86€8c )
from radioactive waste water hy clay, 60:3865e
from Na scln. by cl1nopt11011te, heat-treatment effect
on, €J:15482h
argoid gel properties in presence of, 6(0:62U6e
atomic scattering factor of, 60:7528d
from barium-133 decay, anqular correllation, 60:1283h
base exchange of, in alcs. and ag. alcs., 60:2359b
with amfonia on fajasite-type zeolites, 60:7490h
on Bio-Rex 70 and Cowex=-50W, hydration in relation to,
60:42e
vith Ca and Li ‘solvents in relatxon to, 60:7493c
vith K and Na. in zeolites, 60:13024g
with Na in twvo-temp. process, 60:9951d

L

Figure 3.6 A portion of an Articulated Subject
Index.

: A
A subject heading, together with its' modifiers can be

arranged to form "a Ameanfngful phras=a, The wmethod of

~—

synthesizing this descriptive phrase from an index entry

provides a basis for automatic constructior of the index

/

i
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t \ v * ¢ Ay
entries, Soqf of the very words found on §Eoplists for KWIC
¢ . .
index constf@ctién - ﬁrepositions and conjunctions -~

separate the fé%l Fhrase into substantive phrases which ~can*

3

act as subject headings in an index.‘ A full phrase can be,
o \

represented as a étring of n substantive ' phrases sepérated

A

by n-1 function vords (articulation points):
; . .
"= ¢-0-o0- o- o -
) \ |
vhere i

- ihdicates a suﬁ?tantiye phrase / -
\, . * } .
o indicates an articulatidn point

<

«

The modifiers may ke further broken irto compénents and

separated by coamas. - When two or more modifiers share an
L <

.

initial component, the ccmponent is printed , once and the

resaining modifiers are indented beneath. 1In this manner, a

\
: i

high dégree-of organization is introduced into -the index

display permitting use%ul éoordination of éomponents éith~

the suﬁieCt @eading: y
Y .

Tpi§/mo§%1 of an articulatable phrase serves as the
simplesé #xample for the 1logical generation of subject
headiﬁgs. fhe génétai rule for cornstructing index entries

Istafes that if §ug pfzﬁhe substantive ph;ases is chosen as a
-spbject heading, then all possible modifiers are fqrmgd ‘by
choosin;lan adjacent functidn word ané Subphrase adjacent to
.it and continuing this égiection as long as the first
subphrase has not éeen chosen, Atf cach stage, sets of

.contiquous function-wptd-phrases may ke chosen, For

w .
L T T
.
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example, if "books" 1is chosen as a subject heading, the
selection of modifiers is given @n the example below:

. @ - -
ARTICULATION IN INDEXES POR BOOKS ON SCIENCE

\
\

BOOKS \
’ L]

L 3 | .
T ' L : X
INDEXES FOR ON SCIENCE 3
P |
r R .
| | | |
ARTICULATICN IN CN SCIENCE INDEXES POR
| | . | :
| i | .
ON SCIENCE ARTICULATION IN ARTICULATION IN =

In standard . fornm,

BOOKS o : '
INDEXES POR, ARTICULATION IN, O% SCIENCE /
INDEXES POR, ON SCIENCE, ARTICULATION IN /

ON SCIENCE, INDEXES FOR, ARTICULATION 1IN

The multiple set "ARTICULATION IN INDEXES FOR" could’ have

been chosen yielding the added terms

ARTICULATICN IN INDEXES POR, ON SCIENCE
ON SCIENCE, ARTICUILATICN IN INDEXES FOR -

All possible index entries for this phrase are 1illustrated

_ - in Figure 3.7.

To teconstruct the: full descriptive phrase from an
index entry simply concatenate ?he corponents, in the order

specified by the mnmodifier, to//+he left of the ‘subject
/

. heading if the corgponent ends with a function word, or to

" 2

/.
/

e g Ty " o s
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ARTICULATICN ~
IN INCEXES FOPF BOOKS ON SCIENCE

BCOKS . .
ARTICULATION IN INDBYES POR, ON SCIENCE

INDEXES FCR, ARTICULATION IN, ON SCIENCE
—, CN SCIENCE, ARTICULATION IN

ON SCIENCE, ARTICULATION IN INDEXES FOR
——L—, INDEXES FOR, ARTICULATION IN

INDEXES,
ARTICULATICN IN, FOR BOOKS ON SCIZNCE
FOR BOCKS ON SCIENCE, ARTICULATION IN
FOR BOOKS, ARTICULATION IN, ON SCIENCE °

s

SCTENCE -
ARTICULATICN IN INDEXES FOR BOOKS ON
BOOKS CM, ARTICULATION IN INDEXES FOR
'em——, INDEXES POR, ARTICULATION IN
INDEXES FCR, ARTICULATION IN BOOKS ON

Pigure 3.7 All articulaced index phrases generated
from the title *"Articulation in Indexes for Books

on Science" ..

-3

t
the right if the compcnent begins with a function word.

Articulated subject indexes are perhaps the .most useful

that coula ke constructed from sfﬂgle title-like. phrases by

strictly derivative techniques. The depth of an articulated

i
| J
i

subject \;ndex ,equals that of any other indexing method

previousl disﬁussed. Its power lies 1in the or@éQifation
/

. \!
. ) / . Cas .
and depth \of the entries. Coordination of subphrases can be

\ S
perforned*koithe limit of discriminating,among any similar
. ' e
Fhrases, regardless cf the position of the subject heading

or codponént§ within the full phrase. The size of the
) ‘{I;

index, thohdh somewhat large when compared to XWIC (see

appendix A), could possibly be tolerated when its usefulress

|
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is conisidered. Argitage and Lynch ({Armitage,67} have

4 it

pr%sented several rules for triamming the number of entries
§e§erated ger phrase, claiming to retain all useful
coordinations.

The major drawback to the articulated subject index
approach is the Erglish langquage itself. Not all title
phrases follow the singple model 6f an articulated phrase.
In their study of Cheamical Abstracts, Armitage and Lyhcg
found that only 66% of the phrases examined coﬁformedr to
this "normal fora" (Armitage,67}. The most common causes
fof irregularities vere: \
a) use of adjectival modifiers instead of articulated
phyaées;

AN

b) use of infinitives and other verh constructions.

To perform 100% of the time,'as KWIC indexing methods do,
automated articulated sgbject indgx construction must either
resort to automated syntactié anal}sis of rnatural 1larquage
text or a manual editing of titles ;>h§$§ted for input.

The first alternative is desirous s ‘nce many commercial
N
institutions are prcviding document titles in computer
: N

N

rcadable form. An in depth syntactic analysié\\gf titles

\\

would permit the entire indexing process ‘to continue
aytomatically. On the other hand, to bhe competitive

costwise with KWIC techniques, the computing time should be

minimized - a highly iwmrrokable task when analyzing natural

e
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text.

"Manual editing cf titles is equally‘ undesiraﬁle.
Trained iwdexers wvould undoubtedly be necessary to’perform
such tasks, interjecfinq error, inconsistency, ani cost to
the irdexing procedure. \

Young and Rush {Young,72} are examinirg the problems of
automatically + ™normalizing" phrases through linquistic

analysis so that articulated subject index algorithms can be

directly applied. P

-

3.3. Approach_Explored_in_this Thesis

The approach to improved index construction explored in
this thesis conmkines mény of the aspectﬁ/ of computer-

generated and computer-compiled technique§;/ The discussion
/

¥

and illustrations of section 3.2.1 h3ve demonstrated the
capabilities of tLe KWIC 1indexing technique to provide
immediate access to\ all significant words of a title;
however, seccndary cqncepfs pust be found by searching for
contextual relationships in the text about the keyword. The
PERMUTERM index, discussed in section 3.1.4, provides
; .
immediate access to seccndary concepts; however, since no
syntax information is supplied concerning the relationship
between the subordinate and main keywords, false retrievals
may occur Qhen the concepts describted by these sirngle
keywords  are not related in the same manner expected by a

s

user.
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The chapters to follow discuss a refinement of the KWIC
indexing tachnique which combines thé iemediate secondary

‘ accessrgapabilities of -the PERMUTERM indexing technique and

- ) the co;textual relationships and automated construction ease

of the KWIC indexing technique to produce indexes which

approach the usefulness of .articulated subhject indexes.




CHAPTER IY. THE PROTCTYPE DOUBLE-KWIC (5KHIC) COORDINATE
INDEX

The neei for high-quality printed iriexes to facilitate
manual retrieval of information’has not dimirished, despite
the strides that have been made in the development of
automatic infcrmaticn retrieval systenms. Nevertheless,
attempts *to produce high-quality indexes by automated
techniques have only recently begun to merit serious
qttentiQn (seé Chapter 3). éerhaps the most significant
breakthrough in this area occurred when Luhn and others
successfully applied the key-word-in-context (KWIC) indexing
concept as . ar automated indexing technique (see sectyon
3.2.1). The widespread use of KWIC indexes since that time
and ‘the variety of fcrmats in wvhich they have appeared have
teen “revieved b{ . Pischer {Fischer,66} and others
{Adanms,68,Stevens,65}. -

The rapid rise in popularity of KWIC indexes apparently
has been Jue to tke high speed ard low cost of producing
%them. However, as noted by Fischer, there has been some
dissatisfaction‘ with the guality of ¥4IC indexes. Most of
the atteampts to improve quality have dealt with variations
in format to improve -readgbility or with enrichment of
titles tc prcvide additional inde; entries which otherwise
would not have been derived from words in the titles.

The enrichment of titles improves the gquality of KWIC

45
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indaxes by increasing the breadth of indexing. An egually
attractive possihiliéy,-'which appears to have been little
explored, involves extension of the KW4IC indexing principle
to provide for an inc#eased depth of indexing. 1f a greater
depth of ;ndexinq vere possible, it would help to overcome
one of the rmajor drawbacks of KWIC indexinq, namely,
searching for a specific concept when a large{ number of

index entries are posted under a given keyword.

One of the difficulties encountered in such a situation

is illustrated by

"Pigure 4.1 which are taken from a KWIC index of titles from

tke set of KWIC index entries shown in

TION OF STRUCTURAL 43
E COMMUNICATION OF INFCFMATION.=+ARCH RELATING TO THE 8257
YBOARDING CHEXMICAL INFCRMATION.= KE 232
OR A LA+ SELECTIVE INPCEMATION ANNOUNCEMENT SYSTEMS P 142
+REVIEW: TECHNICAL INFCRYATION CENTER ADMINISTRATION+ B257
+TEM AND AUTCMATIC INFCRMATION DISTRIBUTION USING CO+ 124
+7ION OP TECHYNICAL INFORMATION GROUPS - INTRODUCTORY+ 110
ING + BOOK_REVIEW: INFORMATION MANAGEMENT IN ENGINEER B2-2
ING AN OPERATIONAL INFORMATION PROGRAM.=+ORS IN BUILD 107
THE B.F. GOODRICH INFCRMATION RETRIEVAL SYSTEM AND + 124
BASED + EIOMEDICAL INFCKMATION RETRIEVAL: A COMPUTER- ag
+ ANNOUAL REVIEW OF INFCKMATION SCIENCE AND TECHNOLOG+ B3-2
INING PROSRAMS FOR INFCRMATION SCIENTISTS.=+DEMIC TRA 118
ATION IN TECHNICAL INFCRMATION SERVICES.=+INUING EDUC 115
ATION OF TECHNICAL INFCRMATION SERVICES.=+ AND INTEGR 111
+EMICALLY ORIENTED INFORMATION STORAGE AND RETPIEVAL+ 43
TORIAL: A NATIONAL INFCRMATION SYSTEM.= EDI E 61
RGE-SCALF CHEMICAL INFPORMATION SYSTEYS.=+TION IN A LA 192
TERMINING COSTS OF INFORMATION SYSTEMS.= DE 101
+FIC AND TECHNICAL INFCEMATION SYSTEMS I¥ CURFENT US+ B3-2 -

Figure 4.1 ! portion of a conventional KWIC
the randomizatior of secorndary
concepts found for a high-density keyword. Note
the randomization
"THWINFORMATION

illustrating

INFORMATICN",

INFORMATION.

WINFORMATIGN RETRIEVAL".

of

=+STORAGE AND VERIFICA

concépts

index

"TECHNICAL
STORAGE", and
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Volume 7 of the Journal of Chemical Documentation. Because

these - index ertries are subordered on the basis of words

impmediately followving the word in the  index- columr, the.

resulting order differs markedly f}om the usual orgor one
would find in a ktack-cf-the-book 1index- or an articulated
subject index. For example, several-of the entries indexed
under "iNFORHATICN" indicate that the titles. deal with

“TECHNICAL TINPORMATICN," but the ertries are scattered

tecause of the ordering principle just described. a similar,

situation applies to entries @eséribing ”iNFORHAfION
BETRIEVAL* and "INFORMATION STORAGE" brouqght about by sliqht
differences in title phraseology.

In another fcrmat for the KWIC index (Pigure U.Z); a
variant of the KWOC fcrmat discussed in seétion 3.2.1, the
situation is even worse. . In this format, thé index word is
extracted from the title and teplacedﬂbyian asterisk to
indicate its location in the title. All of the titles, or
portions ‘thereof, from which a giveg index tersm -is extracted
are then grouped together under ‘that index term and are
subordered on the tasis of tée accession ruabers for the
titles from which they are derived. ?his method of orderirg
is wvorse ttam the first, because of complete randomization
of the words to the right as vell as to the left of the
index wecris. Also, ¢this second format 'makfs it more

difficult to determine the inmediate context about the

keyword whan scanning the individnal entries, since the

r
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k-]
INFORMATION *
sc4. 1. STORAGE AND VERIPICATION ov STROUOCTURAL * .= u3
A CHEMICALLY ORIENTEL * STORAGE AND RETRIEVAL SYSTE 43
BIOMELICAL * RETRIEVAL: A COMPUTEK-BASED SYSTEM POR g8
DETERMININSG COSTS OF #* SYSTEMS.= 101°
PACTCRS IN BUILCING AN OPERATIONAL * PROGRAM.= 107
SYMPOSIUM ON ADMINISTRATION OP TECHNICAL * SERVICES 110
COORDISATICN AND INTEGRATION OF TECHNICAL * SERVICE 1M
CONTINUING EDUCATICN IN TECHNICAL * SPRVICES.= 115
SALARIES AND ACADEMIC TRAINING PROGRAMS POR * SCIEN 118
THE B.F. GOODRICH #* RETRIEVAL SYSTEM AND AUTOMATIC 124
AUTOMATIC * DISTRIBUTICN USING COMPUTER-COMPILED TH 124
SELECTIVE * ANNOUNCEMENT SYSTEMS 'FOR A LARGE COMMUN 142
- NIQUE NOTATION IN A LARGE-SCALE CHEMICAL * SYSTEM.= 192
KEYBOARDING CHEMICAL * .= 232
BOOK_REVIEW: * MANAGENENT IN BNGINEERING EDUCATION. B2-2
oox_azvwi- ANNUAL REVIEW OF * SCIENCE AND TECHNOL B3-2
IENTIFIC AND TECHNICAL #* SYSTEMS IN CURRENT USE.=  B3-2
HY OF RESEARCH REIATING TO THE COMMUNICATION OF * .= B3-2
BOOK_REVIEW: TECHNICAL * CENTER ADMINISTRATION, VOL B257
EDITORIAL: A NATIONAL # SYSTEM.= < - E 61

) P1ane 4.2 A variant form of a KWIC (also called
g KWOC) index illustrating Complete rardoamization of
: secondary concepts for the same- titles illustrated
in Figure 4.1 .

keyvword - in this éase, its identifying asterisk - no longer
appears in a fixed position.

Ir another format for a KWOC index of these same titles
’(Piqure 4.3), the kiguord is exiracted and the full text of
the altered title 1is posted beneath this tera. The
subordering of altered titles is arbitrary, or as shown ir
Fiqure 4.3, the wvwords following the extracted term are used.
* Although _all concepts of the original title are retained,

the randoaization of uopds to the left of the index term as

well as non-contigquously to the right forces the user of a

KWOC index to scan all the text of each entry to identify
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all articles describing a secondary concept.

«

INFORMATION : ;

L] 3

A CHEMICALLY ORIENTEC INFORMATION STORAGE AND i

A RETRIEVAL SYSTEM. 1. STORAGE AND VERIFICATION OF :
STRUCTORAL * .= 43 :

BOOK_REVIEW: BIBLIOGRAPHY OF RESEARCH RELATING TO B

THE COMMUNICATION CF * .= 8257 v i

KEYBOARDING CHEMICAL * .= : 232 i

SELECTIVE * ANNOUNCEMENT POR A LARGE COMMUNITY OF i

USERS.= 142 H

BOOK _REVIEW: TECHNICAL * CENTER ADMINISTRATION, H

. vol} 3.= ‘ © . B257
SYMPOSIUM ON ADMINISTRATION OF TECHNICAL * GROUPS i

- INTRODUCTCRY REMARKS.= 110 H

r BOOK_REVIEW: * MANAGEMENT IN ENGINEERING EDUCATION ‘ i
.= : B2-2 :

FACTORS IN BUILDING AN OPERATIONAL * PROGRAM.= 107 :
B.F. GOODRICH * RETRIFVAL SYSTEM AND AUTOMATIC :
INPFORMATICN DISTRIBUTION USING COMPOTER-COMPILED

THESAURUS AND DUAL DICTIONARY.= 124
BIOMEDICAL * RETRIEVAL: A COMPUTER-BASEL SYSTEM FOR
INDIVIDUAL USE.= 98
BOOK_REVIZW: ANNUAL REVIEW OF # SCIENCE AND -
TECHNOLCGY. = . B3-2
SALARIES AND ACADEMIC TRA;NING 'PROGRAHS FOR
* SCIENTISTS.= 118
CONTINUING EDOCATION IN TECHNICAL # SERVICES.= 115
COORDINATICN AND INTEGRATION OF TECHNICAL *
4 SERVICES.= 11

A CHEMICALLY ORIENTED * STORAGE AND PETRIEVAL
SYSTEM. 1. STORAGE AND VERIFICATION OF

STRUCTURAL- INFORMATICN.= ’ 43
EDITORIAL: A NATIONAL * SYSTEM.= . F 61
USE OF NONUNIQUE NCTATION IN A LARGR~SCALE CHEMICAL
. * SYSTEM.= 192
DETERMINING COSTS OF * SYSTEMS.= ’ 101
BOOK_REVIEW: NONCONVENTIONAL SCIENTIFIC AND

TECHNICAL * SYSTEMS IN CURRENT USE.= ) B3-2

Figure 4.3 Another KidOC format 111ustrat1nq
complete randosization of secondar¥y concepts for
the high-density concepts of Pigure 4.1

o0 e e b o+
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The PANDEX format (see sectiorn 3.2.2) for these sane
titles (Figdfe 4.4) leaves somethirg to be desired also.
The \éANDgX {ndex construction. generally performs a
coordination c¢f a <=ingle secondary corcept with the égin
in}ex ters from é given title.' The title, ‘however, may
contain othar- seccndary cbncépts not highlighted in the
index phrage. In wmany instancgs, the secondary concept
chosen does nof:reftesept the most, appropriate subordinate

e . - - I3 ’
tera, The selection c¢f .subordinate concepts <can induce

further scattering of terams. Four occurrences of the phrase

"TECHNICAL TNFORMATICN" appear’ in .the titles indexed'xia

Figure 'u:d, yet only tvo entries specify "TECHNICAL" as the

highlighted comcept. To locate all occurrences of a wnore

specific concept, a user_qili be forced to lineariy scan the

text of all titles posted beneath theimaiﬁ heading much “as-

in a KWIC or KWOC index.

]

To overcome’ some of the difficulties of these/ indexing-

approaches, studies have been initiated Ly -Armitage and

.Lynch (Armitage,67}, Dclby {Dolby,68}, and otﬁeps to analyze

the characteristics c¢f traditional subjeciiindexes. Their
approaches tend to require 1ingui;tic‘ana1ysié'of title; and
title-like phrase§ tohef£e§t'the transformgéions required £q
produce such higher;gﬁality indexes by autométed techriques
(see section 3,2.2) ., - This chapter b;g§eﬂts' a more

sinplified approach to automatic preparation of higher-~

guality irdexes, based on an extensior of the XWIC indexing

A
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INFORMATION . i
Keyboarding CHEMICAL INPORMATION.= 232°
Book_review: Bibliography of Research Relating to ot
. the COMMUNICATION cf INFORMATION.= i ~B257
- 8.P. Goodrich Information Retrieval System and ‘
/f///%j automatic INFORMATICN DISTRIBUTION using Computer o~
! Complled Thesaurus and Dual Dictionary.= -124 J
‘ B00k_review: INFORHATTON HKNAGEHENL in an1neer11q < i
Education.= -7 B2-2
Factors in Buildirg ar Cperatlonal INFORHAMION o Lo
PROGRAM.= . ) 107
Biomedical INFORMATICN RETRIEVAL: A Computer—based .
System for Individual Use.= . 98
B.F. Goodrich INFORHAIION RETRIEVAL System and
. Automatic Informatlon Dlstrlnut1on using Couputer— ’ - A
{ ' Ccmplled Thesaurus and Dual Di tlonary.— 124
i ¢ . ‘Book_review: Annual Review of I PORMATION SCIENCE o
and Technology. B3-2
\ Salaries and Academic Training Prograns for : v
' INFPORMATION SCIENTISTS.= 118
- ' SELECTIVE INFOKRMATICN Announcement for a large
Community of Users.= 142
“‘Coordlnatlon and Integratlon of Technlcal
‘INFORMATICN SERVICES 111+
Continuing Education 1f Technical INPORMATION '
) SERVICES. = , . 115
A Chemically Oriented INPORMATION STORAGE and
Retrieval System. 1. Storage and Verification of Y
Structural Information.= ‘ u3 s
i Determining Costs -of INFORMATION SYSTEMS.= 101/
: Use of Nonunique Notation in a large-scale Chemxcal :
, INFORMATICN SYSTEM.= . 192
Editorial: A National INPORMATION SYSTEM.= E 61
Book_review: Nonconventional Scientific and
Technical INPORMATICN SYSTEMS in Current bse.— B3-2
Ssymposiud on Administration of TECHVICAL INPOR!ATION
Groups - Introductory Remarks.= N 110
Book_review: TECHNICAL INFORMATION Center ) i
Administration, vol 3.= ’\\\ B257

s
* . “
’

Fiqure 4.4 A PANDEX index for the same titles of
S Fiqure 4.1 1illustrating partial ordering of a : .
single seccndary concept for each title where the -
secondary concept chosen is not alvays the most

appropriate one

A | . j

t R




&3

{
S

ccncept. For reasons which will soon bhecone iggg;ent, . ve

have chosen the. name "Couble-KWIC Coordinate Index" for the

printed index produced ty this new approach.
A 1

4.1, construction_of The_Double-KWIC Coordinate_ Index

s illustrateqk in Figure 4.5, the double~-KWIC

coordinate irdex is ccnstructed as follows:
1) The first significant word in a title is eﬁtracted

,‘as'a main index’tern'and-replaced.by an asterisk (*) to
indicate its gosition in the t{lle. )
2) The remaining words inléhe title are then rbtateﬂ,i
so as to permit each siqnifiéant word~to ;ppear asjthe

first werd of a wrap-around subordinate entr} under. the

‘main index tera.

Steps 1 and 2 are repeated until all of the titles of a’

given bibliograprhi¢ 1listing are probeﬁsed. The index
entries so created are then sorted alphabetically, both with
regard to :main terms (primény sort) and subordinate teras

(secondary sort). Word significance for selection of ‘main

.

index terms and sulordinate index terams is established or.

-

. / . v . .
the basis of stcplists, discussed later. Also, 'main index

terms are not restricted to single words, but may consist gﬁ
sulti-word terms derived froa contiguous seés of words ifr
the titles. -

To illustrate some of the adva tages of the double~KWIC
coordirate indexina éeéhnique ard tp provide/éome comparison

3

Co s . . / : '
with indexing schemes descrihbed and illustrated in the

o\ mm«nm,aﬁn&a’m‘ﬁ,ﬁu‘;x,4u"::w&&.‘?w’mdiﬂﬁﬁ "
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C ' !
THE NOMENCLATURE GF HIGHLY FLUORIDATEL MOLECULES.= 25

MAIN MAIN TFRM EXTPACTED

TERM _ |
t—————>NCMENCLATURE < |

FLUORICATED MOLEGULES.= THE -* OF HIGHLY 25
HIGHLY FLUORIDATED MOLECULES.= THE #* OF 25°
——> MOLECULES.= THE * OF HIGHLY FLUORIDATED 25°
SUBORLCINATE
TERM MOLECULES toe
NOMENCLATURE OF HIGHLY FLUOFIDATVD ¥ .= 25

-

‘NCMENCLATURE OF HIGHLY FLOORIDATED *. 25 <

FLUORIDATED * .= NOMENCLATURE OF HIGHLY 25

PLUORICATED MOLECULES
NCMENCLATURE OP-HIGHLY * .= 25
HIGHLY * .= NOMENCLATURE OF 25

Figure 4.5 Construction of the prototype double-
KWIC (DKWIC) coordinate index éntries . )

~

L

introduction to this chapter, a prototype DKWIC index,was
prepared {Petrarca,69a} from the same titles . used for

{ - R
creatirg those sample illustrationsé,(i.e., those: titles

appearing in -Volume 7 of the Journal . of Chemical’

' !
i

Documentation). The prototype index was derlvod froa 71

titles’ and contained approximatély 1500 primary and

secondary access ﬁoints; A XWIC irdex prepared from thesg

same titles contained only 350 primary access entries.

Flgure 4, 6 111ustratns an 5annotéted portiomn 6f the
/ *
display format used for the prototype 1qdex produced by the

double~KW#IC coordlnat° 1ndox1ng scheme discussed abova The

-
»

-

complete prototype\ index has ‘' teen published’ elsewhern

»

{NAPS,69}.
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1 4 7
BCOK_REVIENK—J | I, | i

ADMINISTRATION, VOL 3.= #CHNICAL INPORMATION CENTER  B257
ANALYSIS.= +NG NUMERICAL DATA PROJECTS A SURVEY AND B2-2
ANALYSIS, VOL U4.= +YCLOPEDIA OF INDUSTRIAL CHEMICAL  B258
ANNUAL REVIEW OF INFORMATION SCIENCE AND TECHNOLOG+  B3-2

©  APPLICATIONS:=cseoscecosscccacsccaceses ¥ COMPUTER ‘B258
BASIC PRINCIPLES OF CHEMISTRY ¢ =ceeevreevocraocaas ¥ B3-2
BIBLIOGRAPHIC REVIEW.=.. *: SALICYLATES. A CRITICAL ' B8 59
BIBLICGRAPHIC, ANLC CATALOG ENTRIES.= +ING OF INDEX, B2~
BIBLIOGRAPHY OF RESEARCH RELATING TO THE COMMUNICA+ B257
BIOCHEMICAL PREPARATICNS .=eceeecceccceccscccoocs ¥: B3-2 .
B)0Ks =eeeessessesescascssssescsssee ¥t CHEMICAT DATA  B2-2 -
30CK OF CHEMISTRY«=ceeecceccecescecses ¥ REFERENCE  B2-0
CAS TODAY.=ieuoeeuocsoosansosososscaescacecanssea ¥8 B182
CATALOG ENTRIES.= +ING OF INDEX, BIBLICGRAPHIC, AND B2-2
CENTER ADMINISTRATICN, VOL 3.= +CHNICAL INFORMATION  B257
CHEMICAL ANALYSIS, VCL 4.= +YCLOPEDIA OF INDUSTRIAL B258
CHEMTCAL CATA BCOKeTeeeeceeooosocosesescooonancee ¥2 B2-2

= I - | .

3 " 6 . 2

-
\ - . ,

(94}

>
.

-2
]

- Main index ternm “ .
2 - location of main index term in title bkeirg permuted
(rotated} for creation of .subordinate eﬁ\ries.
- subordinate index term
- word in Wwrap~around title which immediately precedes g
subordinate index tern X
- 5 - truncation symbol used when words in wrap-around title
do not fit in alloted field
6 - symbol indicating the end of title
7 - accession code fcr title represented by subordinata

£ w

rhrase. Alphatetic characters preceding the page )
nunter represent the following: B - book review; E - M
editorial. Also, the two page-numbering systems used

by the, Journal .are represented by the following
formats: (1) Unhyphenated - arabic numbered pages used
for sequential numbering of the pages for Volume 7; (2)
Hypherated - Rcman numeral pages for the individual
issues of Volume 7. The number preaceding the hyphen is
the issue number.
' - &
Piqure 4.6 Annotated description of the display
format for the rfrototype double-KWIC coordinate ‘
iniex dprived frcm titles in Journal__of Chemical

Y

E
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3
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u.z/ Utility cf the Ccuble-KWIC_(DXWIC) Coordinate_Index

——— e —

(]

To illustrate scme 2f the advantages of thefdouble-KWIC

coordinate tndexing technique, Piqures 4.7 /throuqn u,n
. . / . .
! ~ /
display portions of the prototyne DKH%Z/ index for

o - . . i .
comparisons with portions of the indexes showr in Figures

i/
i

{
4.1 through 4.4 which u#te derived from‘\thf same titles.

Figure 4.7 illustrates the portion of thg DKWIC index for
/ /

the main tern "INFOR!A?4ON". The DKWIC index eliminates the

randcT ordering of ﬁunordinate concepts found in the KWIC
i / ‘

index|and its variant? (rigure 4,1 - u.3)} The alphabetié
o%derinq of subordiﬁﬁte concepts of théiDKHIC coastruction
enables one to quickty scan the subordinéte index terms to
find ' the particﬁ af"“éubordinaté cdoncept. Since all
significant words repmaining in the tiﬁles are choser as
suboréinate terms, all secondary terms/chosen for the PANDEX
in@ex:are included in the DKWIC indexq/ Note that in the
DKHIC'index all titles pertaining to %TECHNICAL INFORMATION"
are io&ated.in oneAp}a ;m}see Figure 9.7).‘

Both the waz and TKWIC indexesf would permit one to
locate 'equally as nellltpose precoor?inate index terms urder
the he;ding fcr the mcdi%'er immedidtely'ﬁreceding the word
"INFORMATIOV"J The FAND&X indev éids in this coordination
by hiqhiiqhting scme cf thdse impoqiant #ords as noted in

Figure ‘4.4, However, as illusﬁrated in Figure 4.4, tha

DKAIC index permits immediat\ access to these precoordinate
¢
\

entries threugh the creatipn of multi-word nmain tnrms./

l
1
H

f
/
/
¢

| \
[
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INFORMATION

* ACADEMIC TRAINING PROGFAMS FOR * SCIENTISTS.= + AND 118
ADMINISTRATION, VOL 3.= + VIEW: TECHNICAL * CENTER  R2?57
ADMINISTRATION OF TECENICAL * GROUPS - INTRODUCTORY 110
ANNCUNCEMENT FOR A LARGE COMMUNITY OF USERS.= +VE * 142
ANNUAL REVIEW OF * SCIENCE AND TECHNOLOGY.= +EVIEW: 33-2
AUTOMATIC * DISTRIBUTICN USING CGMPUTER-COMPILED TH 124
BIBLIOGRAPHY OF RESEARCH RELATING TO THE COMMUNICA+ B257
BIOMEDICAL * RETRIEVAL: A COMPUTER-BASED SYSTEM FO+ 98

_ BOOK_REVIEW: ANNUAL REVIEW OF * SCIENCE AND TECHNO+ B3-2
BOOK_REVIEW: * MANAGEMENT IN ENGINBERING EDUCATION+ B2-2
BOOK_REVIEW: NONCCNVENTICHAL SCIENTIFIC AND TECHNI+ B3-2
BOOX_REVIEW: TECHNICAL * CENTER ADMINISTRATION, VO+ H257
BUILDING AN OPERATICNAL * PROGRAM.=......FACTORS IN 107
CHEMICAL * .=usueeoesoeocassscsassossss KEYBOARDING 232
CHEMICAL * SYSTEM.= +IQUE NOTATION IN A LARGE-SCALE 192
CHEMICALLY ORIENTED * STORAGE AND RETRIEVAL SYSTEM+ - 43
COMMUNICATION OF *.= +Y OF RESEARCH RELATING TO THE B257
COMMUNITY OF USERS.= +TRAINING PROGRAMS FOR A LARGE 142
COMPILED TEESAURUS AND DUAL DICTIONARY.= + COMPUTER 124
COMPUTER-BASED SYSTEM POR INDIVIDUAL USE.= +EVAL: A 98
COMPUTER-CCMPILED TEESAURUS AND DUAL DICTIONARY.= + 124
CONTINUING ECUCATION IN TECHNICAL * SERVICES.=..... 115
COORDINATION AND INTEGRATION OF TECHNICAL *- SERVIC+ 111
COSTS OF * SYSTEMS.=seesesscaceceaceess s DETERMINING. 101
DICTIONARY.= + COMPUTER COMPILED THESAURUS AND DUAL 124
DISTRIBUTION USING CCMPUTER COMPILED THESAURUS AND+ 124
DUAL DICTICNARY.= + CCMPUTER COMPILED THESAURUS AND 124
EDITORIAL: A NATIONAL * SYSTEM.Zeieeeesceccsssccess F 61
EDUCATION.= +OK_REVIEW: * MANAGEMENT IN BNGINEERING B2-2
EDUCATION IN TECHNICAL * SERVICES.=.....CONTINUING 115
INDIVIDUAL USE.= +EVAL: A COMPUTER-BASEL SYSTEM FOR 98
INTEGRATION OF TECHNICAL * SERVICES.= +DINATION AND 111
INTRODUCTORY FEMARKS.= +ION OF TECHNICAL ¥ GROUPS -  11¢
KEYBOARDING CHEMICAL * 4=icusvecscovocoscesasnnsnes 232
NONCONVENTIONAL SCIENTIFIC AND TECHNICAL * SYSTEMS+ B3-2
NONUNICUE NOTATION IN LARGE-SCALE CHEMICAL * SYSTEZ+ 192
NOTATION IN LARGE-SCALE CHEMICAL * SYSTEMS.= +NIQUE 192
ORIENTED * STORAGE ANC RETRIEVAL SYSTEM. 1. STORAG+ 43
OPERATIONAL * PROGRAM.=......FACTORS IN BUILDING AN 107
RESEARCH RELATING TC THE COMMUNICATION OF % .= + OF 5257
RETRIEVAL SYSTEM. 1. STORASE AND VERIFICATION OF S+ 43
RETRIEVAL SYSTEM ANC AUTOMATIC * DISTRIBUTION USIN+ 124
SCIENCE AND TECHNOLCGY.= +EVIEW: ANNUAL REVIEW OF * 83-2
SCIENTIFIC AND TECHNICAL * SYSTEKS IN CURFANT UST.+ E3-2
SCIENTISTS.- + AND ACADEMTC TRAINING PROGRAMS FOP # 118
SALAPIES AND ACADEMIC TRAINING PFOGRAMS FOP * SCIE+ 118
SERVICES.= +DINATICN AND INTEGRATION OF TSCHENICAL * 111
SERVICES.=eues. CONTTNUING EDUCATION TN TECHNICAL * 115

Sl
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STLECTIVE * AMNOUNCEMENT FOR- A LARGE COMMUNITY OF * . 142

STGRAGE AND RETRIEVAL SYSTEM. 1. STOPAGE AND VERIF+ = 43
STORAGE AND VERIFICATICN OF STRUCTURAL * .= +EH. 1, 43
SYMPOSIUGON ADMINISTIRATION OF TFCHNICAL * GROUPS + 43

SYSTEM.=""*1QUE NOTATICN IN A LARGE-SCALE CHEMICAL * 192
SYSTFMu=eoeesososecsesrsees  cDITORIAL: A NATIONAL * E €1-
SYSTEM. 1. STORAGE ANC VERIFICATION OF STRUCTURAL ¢+ 43
SYSTFM AND AUTCMATIC # DISTRIBUTION USING COMPUTER+ 124
SYSTFEMSe=veacooaesocasssaseaseas DETERMINING COSTS 0OF * 101
SYSTEMS IN CURRENT USE.= +#CIENTIFIC 'ANT TECHNICAL * B3-2
TECHNICAL * GROUPS ~ INTRODUCTORY REFARKS.= +ION OF 110
TECHNICAL * SERVICES.= +CINATION AND.INTEGRATION OF LR
TECHNICAL * SERVICES.=¢.....CONTINUING EDUCATION I 115
TECHNICAL * SYSTEMS IN CURRENT USE.=j+CIENTIFIC AND B3-2
TECHNCLOGY.= +EVIEW: ANNUAL REVIEW OF * SCIENCE AND B3-2
THESAURUS AND CUAL DICTIONARY.= ¢+ COMPUTER-COMFILED 124
TRAINING PROGRAMS FCR * SCTENTISTS.= + AND ACADEMIC 118
VERIFICATICN OF STRUCTURAL * .= +BM. 1. STOPAGE AND 43

Figure 4.7 DKWIC index entries for the same high-
density term of Figure 4.1 illustrating ordered
access to all secordary concepts represented by
significant words in the titles “

Thus, the main term "INFORMATION SYSTEM" would appear ir the
DKWIC index gathliering related\subordinate terms and allowing
one to quickly coordinate cther ccncepts, as well.

There is no theoietical upper limit to the 1length of

multi-word wmain terms; however, a practical limit of three

.or four words appears to be of sufficient magnitude to

INFORMATION S5SYSTEM
CHEMICAL * ,= + NONUNIQUE NOTATION IN A LARGE-SCALE 101
EDITORIAL: A NATIONAL * .=¢cicccoccccecccsssnssssnes = A1
NATIONAL * 4s=ceseeccesccscsscssccacsses s cDITORIAL: A F 61
NONUNIQUE NOTATION IN A LARGE-SCALE CHEMICAL * .= + 101
NOTATION IN A LARGE-SCALE CHEMICAL * .= + NONUNIOQUE 101

Figure 4.8 Illustration of a two-word mair tern
which frcvides immediate access to more specific
concepts “
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gen2rate amost useful multi~;ord concepts, Figure 4.4
illustrates how a useful three-word mgin terns describina
ccncepts scattered 1in each of the indexing schenmes
previously described are gathered under the tera "TECHNICAL

INPORMATION SERVICES",

TECHNICAL INFOPMATICN SERVICES
CONTINUING ECUCATION IN * .= .cieececcccscccsccconcs 115
COORDINATICN AND INTEGRATION OF * ,=..ceccoccccoces 111
EDUCATION IN * .=, .ceecocsocsccscecsee CONTINUING 115
INTEGRATION OF * .=...cecocsecesees . COORDINATION AND 11

Fiqure 4.9 A three-word sain term of a DFWIC index

The use of enrichment terms to enhance the gquality of
KWIC indexes applies even nmore so to DKWIC indexes. Two
enrichﬁent terms were added to the titles used as examples
for the illustratioqs of éhis chapter - one for Look reviews
and one for e€ditorials. Fiqure 4.6 illustrates a portion of
the subordinate entries under the main term BOOK_REVIFW.
Note how th2 sutordinate entries enable one immediately to
locate entries for those books whose titles corntain keywords
of particular interest. Furfhermore, as illustrated in
Figure u.7,'acébss can te gained through the keywords of the

took titles themselves - e.gq. "INPORMATION".

b.3. Steoplists for the Prototype Double-KWIC Coordinate
Index

Three stoplists were used to preclude the appearazce of
ronsigrificaat main terms arnd subordirate terams in this

prototype doutle-K4IC coordinate irdex.

: "CWLI ‘.‘
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The Potential Yain Term Stoplist consists of low index-
value wordis which snould never appear as the first word of a

main irdiex term, but which might appear in other ©positions

of a aair tern, Inciuded on this list are such worids as
"activities", "announcement", ‘'applications", "approach",
*assisted", etc.; ail prepositions, articles, ani

conjunctions; ard all character strings less than three.

The Subordinate Term Stoplist consists of words which
should never appear as subordinate index terms or as the
final word of a multi-word main index tern. Included on
this 1list are all prepositions, articles, and conjunctions;
all cbapacter strings 1es§ than three; and a faw words of
extraordinarily 1low index value, such as *"some'", "such",
etc.

These two stoplists were invoked Ly +the algorithps
which generated the main term and subordinate term entries.
Consequently, these stoplists actually prevented generation
of index =antries containing ‘the stoplist words in the

2

positions indicated akove. ]

The Actual 4ain Term Stoplist, on the other hand, was
invoked just prior to the 'output formatging stage., Its
function was to eliminate redundancy caused by generation of
sinjle-wcrd and nulti-word mair terms which started with a
comnon word (see sectionr 5.3). Por example, the main_ terns

WAMEPICAH"™ and "AMERICAN CHEXICAL" were eliminated in fa?or

of the nore spécific term ""AMERICAN CHEMICAL SOCIETY" since

ah e wu




there was complete cverlap 1in the titles from which thev
were derivedi. 1In other instances, the 1less specific tern
may have been retained if there was incoamplete overlap.

4.4.° Advantages_and_Disadvantages__of the _DKWIC_ _Indexing
Technigues

Some of the advantages of the double—kHIC coordinate
indexirng technique as compared to the KWIC indexing
technique 2and .its variants have already been cited.
Briefly, they may be sumsmarized as follows:

" 1) The 4double-KWIC technigue provides a greater depth

of indexing, | s

2) Coordinate searches can be performed more easil; ‘on

doukle-XKWIC coordinate index eutries, both because of

the format and because of the alphabetic ordering of
the subordﬁnate terms under the mpain 1index terms.

False coordinations are unlikely, as in the PERMUTERM

index (sections 3.1.4 and 3.3), beéause contextual

relationships between 'the main ternms and the
éubOtdinate terms are preserved in each index entry.

3) Class relationships can be expressed by use of

enrichzent teras. When these enrichment terms appear

as main headings, the members of the class arn
differentiated on the basis of the supvordinate index
terms. Specific members of a <class can also be

access2d through main headings describing the specific

members of the class.
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4) The format of the Jouble-KWIC coordinates index ertry

is more readakle, Lecause it <closely resembles the

format ¢f a conventional Subject index ertry.

The major disadvantages of the double-KdIC coordirate
iniexing technique over the «conventional ¥KWIC indexing
techniqﬁe ar2 the increased index size and the higher costs
of index production. Por example, the protot}pe ind;x
occuried approximately four -times the space required by a
comparable KWIC index. Despite such an increased s. 22
relative to the conventional KWIC index, cost-return
benefits could well Jjustify the use of DKWIC indexes in
rlace of conventional KWIC indexes.ip many places.

The real value of the double-KWIC coordinate indexing
technique can be appreciated when it is comparéd-;ith the
automated articulated subject indexing *technique for
generating index entries from a given set of titles or

title-like phrases. The DKWIC entries approach the qqality

of articulated entries buat because of their ease of

construction, which lack extersive linguistic analysis, théy

could be produced at considerably reduced cost.

4.5, Prototype System Cesigrn

The exanmples ct double-EWIC coordinate irdexes

displayed in Piqures 4.7 through 4.9 are portioas of the

prototype index autcsmatically generated by the first

programmsing procedures - develbped to produce doubhle-KWIC

coordirate indexes. 1The systen designed. to create, this
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prototype 1louble-KWIC coordinate index:vas as follows (see
FPigure 4.10). The first phase required generation of FKWIC
index records from the source titles, Since all of the
vords appearing {n tte index column of the conventional KWIC

-

index would Lecome candidates for potertial-—sain—terms in

3!

the double-XKWIC coordinate index, the main term stoplist vas
invoked in the KWIC index step to preclude‘creétion of index
entries éor all words cf low index value which wvere not 'to
-appear as the first word of a main index tera in the DKWIC
index. Potential wmain terms for the DKWIC ‘index were
generaéed in the seéond step by extracting individual
keywords or phrases (word strings) from the index column of
the KWIC index. After each potential wmain  term was

extracted, the resaining portion of the title was rotated so

as to create permuted subordinate entries. The subordinate
stoplist coasisting primarily of articles, prepositions, and
conjunctions precluded generation of subordirate ertries
beginning with words appearing in this stoplist.

The algorithm for generating potential main terms

(P¥Ts) dJdefined a word as a string of characters hounded by

spaces. A PMT could consist of a single word or a set of
contiguous words up to some specified upper limit. If a
punctuation mark cccurred a; the endyof any wori, it was §
removed during création of a po ;ntial main term. Also, @

vord strings for which the last word of the string was on

the2 subordinate stoglist were rot generated as poterntial o

EJ

o | ‘ R -_J
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—

r 3 r 3
{ TITLE | | MAIN TERM |
| PHRASES |- ¢ @+ o~} STOPLIST |
L ~———4 L->| GENERATE KWIC | } & s
—1 RECORDS <-4
1 J
- | | r - 8l
§ KWIC j{—4 v | SUBORDINATE |
| RECORDS |- o~ + rl STOPLIST |
D D4 | GENERATE LI 4
{ POTENTIAL MAIN TEPM <4
r—i' AND PERMUTE |
|t ry )
. | |
- { V-
. 1 o 4
{ PYT- <4 | SCKRT, LIST {
| SUBORD. -§<~>] POTENTIAL MAIN TERM |
| RECORDS |-q L 4
Ji SUSSEESUUS— ] i § . r 4
| = v .. f MAIN TERM

e e e o

. r — v ¢l SELECTICON LIST
L—>] SELECT ENTRIES (<4t J
I AND PRINT |

[§ 4

Figure 4.10 Systen 5esiqn for creating the
prototype DRWIC index "

pain terns.

~—
.

The index records éenerated by +the above pgoceduréﬁ
wer2 sorted first on the basis of potential main terms and
then on the rasis of the words in the subordirate ertry.
Prom this sorted file, a printed list of all potential mai-
terms generated by the procedure was obtained. so that the

*

indexer® couald choose the actual wmain terms which would

appear in the final index (see section 5,3 and ~Figure 5.5

. ’ . g ) Y
for further explaration of this process). These selectibns
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vere made during the final print pg?se via sequence numbers.

-

assigned to the potgnéial main terms in the printed list.
Selection of PMTs by sequence number rather than by stoplist

' .
(see section 4.3) froved simpler, since, on the average,

g -

fever RST% vere selected than were rejected.
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CHA?%ER V. EVALUATICN 'AND MCDIFICATIUN GF THE PROTOTYPE
SYSTEM: TEE KWOC~DKW IC HYBPIC 'INDEX

The firsé application of the ' prototype Jdouble-KWIC

coordicate index- algcritha provided a model to illustrate

".:iwffhe~p6tential'advantages of tnis new automatic indexing

LY

technique (Petrarca,68a}.  Portiorns of this first index™are
. ¥ =N

-

’

displayed and discussed in Chapter 4. THe constructior of
this and other indexes also bfovided_ opportunities for
/gvaluatipn of the prétotype method and sﬁggesied a numbér Sf
vays- in which the nédel could be refined. One immediately
7xobviqus refinement pertainédr-to the often 'encoungered
situation illustrated in Fiqure 5.1 where the permuted

subordinate terms -under the main term were all derived fronm

i
H

i . . h ' . &
‘ the same title. Obfégusly, there is little justification

s
3
i

\LIBRARY OF CCNGRESS - v

APPLICATIONS IN THE * SCIENCE AND TECHNOLOGY COMPUTER 613
. COMFUTER APPLICATIONS IN THE * SCIENCE AND TECHNOLOG+ 63
DIVISION.= +LICATICNS IN THE * SCIENCE AND TECHNNLOGY. 63
| SCIENCE ‘AND TECHNOLCGY DIVISION.= +LICATIONS IN THE * 63
TECHNOLOGY DIVISICN.= +LICATIONS IN THE * SCIENCE AND 63 .
LINGOUOISTIC ANALYSIS .
INFORMATION RETRIEVAL.=...... LINGUIA: A * SYSTEX FOR °207
'LINGUIA: A * SYSTEM FCR INFORMATION REPRIEVAL.=...... 207
RETRIEVAL.=...... LINGUIA: A * SYSTEM FOP INFORMATION 207
SYSTEM FOR INFORMATICN RETRIEVAL.=...... LINGUIA: A * 207

|

t

Fligure 5.1 Size-tallooning. effect in the prototype
DKWIC index caused by permuting subordinate
entries urder main .terms derived from only a
single title Lt

<.




. identical

E

title.

observation is illustratéd in Pigure - 5.2 for
3 - .

kg

those

: ' \ -/

1 6‘7 /
for ballooning the size of’ the index by peramuting
subordinate entries in s{;uations like  this. Anot?er

cases

vhere an indexable word or phrase occurs more than once/in a
. g /

The title from which these pérticular

created ; contained  the word "“INDEX" twice.

entrie

/

For

occurrence, it was“extracted as if it were a different

tera. - Subsoquent

7 k4
tltle produced a stutterlng effect through palrs

subordinate entries in the

!
I

Observations such as those just described

»

reexasination of the approach -used to

of

resultxng

“led

were
each

main

rotations . of the remaining words in the
‘nearly

indéru

to

-

construct

¢ . -
i

INDEX

AUTHORITY LIST TO ELIMINATE SCATTERING CAUSED 'BY SOM+

AUTHORITY LIST TO ELIMINATE SCATTERING CAUSED BY SOM+,

AUTOMATICALLY GENERATEC -AUTHORITY LIST TO ELIMINATE +
AUTOMATICALLY GENERATED AUTHORITY LIST TO ELIMINATE +
COORDINATE *. II. USE OFP AN AUTOMATICALLY GENERATED +
COORDINATE INDEX, II. USE OF AN AUTOMATICALLY GENERA+

DOUBLE KWIC COORDINATE *. II.

USE OF AN AUTOMATICALL+

DOUBLE KWIC COORDINATE INDEX. II. USE OF .AN AUTOMATI+

ELIMINATE SCATTERING CAUSED BY SOME’ SINGULAR AND
ELININATE SCATTERING CAUSED BY SOME SINGULAR AND
GENERATED AUTHORITY LIST TO ELIMINATE SCATTERING

GENERATED AUTHORITY LIST TO ELIMINATE SCATTERING:

INDEX TERMS.= +AUSEC BY SOME SINGULAR AND-~ PLURAL
INDEX. 1I.

PLU+
PLUO+
CAU+
CAU+
MAIN

USE OF AN AUTOMATJCALLY GENERATED ACTHORI+

KWIC' COORDINATE *, II. USE OF AN AUTOMATICALLY GENER+

KWIC COORDINATE INDEX. 11,

USE OF AN AUTOMATICALLY G+

LIST TO ELIMINATE SCATTERING CAUSED BY SOME SINGULAR+

Pigure 5.2 Stuttering-effect and
effect in the prototype DKWIC

size—ballponind_
index caused by

perautel subordinate entries for a muin term which

appears more than once in a title

277
277
277
277
277
277
2717
L2717
"277
277
277
2717
277

277 -

277
277"
277

[
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%he prototype model. ) e .o -
The .above fproblems obviouoly resulted from too close
adheranoe to the rfrirciples of- KWIC index construotion.
Gnee a potentialvmain ters Wwas extracted from a_ title the
remainipg portion ‘ of. the: title was .always permutel
reqardless of whether the poténtial main,éerm occurrei more
than_~once‘in a given title orlégether it occurred only orce
-in the entire set of {itleg being indexed. Fully rotated
subordinate entries.were constrﬁcted'for all potential nmain
teoms whethar or rot they vere selected for inclusion i; the
final index. . This ;iﬂdiscriminafe approach to permuted
subordinate entry constructlon not only created the problems\\\

mentioned before (P}qure 5. 1 and quuFe 5.2), kut also

needlessly increased the cost’ of constructing the index. AN

~~

Althouqh " scme of‘ ttese —problems ‘had been anticipated

\\beforehand 1t was dec1d9d to qenerate all second ord;r
permutations cf the titles for th@ prototype index on the
preoise that word and phrase. patierns ‘gererated by these
permutatiors might proviq? some:insiqht into the problems of
maio term and subordinate term oelection.

[}

5.1. The Modified System DJ£1g1~ Productlon of XWOC-DKWIC

- — v

To overccme many of the -problens encouniered in the
prototype nodel, a slightly different approach for
construction of 'the doukle-KWIC toordioafe index fLay, 70}

<@

was used which proéuces a KVOC-DKHIC‘hybrid index. The
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basic difference tetween the prototyge and the modified

approach are:

13

1) The potential main terms are now extracted directly
: { -
* from the titles (or title-like phrases) instead of from

a KYIC index of the titles,\ and the potential index
entries so created are temporarily retaired in a KWOC-
type format until other conditions are exanined;

2

2) After all of tce titles have been processed and the

>

actual maﬁn terms have keen selected, if the number of
titles contkining a particular main term ;;ceeds an
arbitrarily assigned thresﬁold value, conventional
double-KWIC (permuted) 'e3€5ies are created; if the
’;hresnold value is not exceeded, KWOC-type (hon-
pernuggd) subordinate entries are created.
The above prccesséé ar~ iliustrated conceptually in TFigure
5.3 wﬂile the system derign chart for the datS'flow iq the
KHOC-DKHIé approach is illistrated in Fi-ure 5.4. The new
design consists “of two phases’ each terminating with an

alphabetic scrt of records produced by that step. ﬁThe first
ghagg genergpes all potentiai- hainxterms from the titles
tein indexed, \The second ' phase 1is dirécted  towards
seieciion of actual "main terms and creation of pe;nﬁtgd

subordinate entries which are to appear in the final irdex.

5.2. Extraction of Potential) Main Terms_(PMTs)

— e i —

. <
The first phase corsists nf the ‘extraction of ail

I

’ 2y ar
potential main terms from the titles heing iidexed, wori

3
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Titles L \

T, COPPARIVG INDFXING nFFICIENLY AND CU“SISTrNCY.- 26
2. DOCUMENT REPRESENTATICN AND INDEYIHNG: COVSISTENCY.- 56

\
\

Step 1: Fotential Tndex Entries \

DOCUMENT // * REPRESENTATION AND INDEXING, CONSISTENCY.= 56
INDEXING // COMPARING * EFFICLENCY AND CONSISTENLY.— 2%
INDEXING // Dﬁgguzui REPRESENTATION AND *\con ISTENCY.= 56

INDEXING EFFI : NCY // CCMPARING * AND CONSISTENCY.= 25
L N ] - J 0 J
1™ T n b
| 3 . { 4 ‘ |
1 ﬂ 2 7
i3 ’ \
Step 2: Actual Index Fntries "3 \
INDEXING < s

COMPARING * EFFICIENCY AND CON“ISTENCY.- 29 1
CONSISTENCY.= CCMFARING * EPFICIENCY AND 25 {

* CONSISTENCY.= DOCUMENT REPRESENTATION AND 55 | ———
COCUMENT REPRESENTATION AND * CONSISTFNCY.“'56 {

* EFFICIENCY AND CCNSISTENCY.= COMPARING 25 ﬂ |
REPRESENTATION AND * CONSISTENCY.= DOCUMENT '56 J

DOCUMENT REPRESENTATICN ' \
* ANLC INDEXING CONSISTENCY.= 56 <——q |
I : |
6 ‘ 5 - ﬁ

+
i

1 -, Potential main term extracted directly from titl~

2 - ¥H0C-type " subordinate entry stored temporarily with PMT

3 - Actual main term selected from potential maini terms

4 - Pernmuted subordinate entries created from KWOC-type
entries -

S5 - Nor-pernuted sukordinate entry

f - Location of the extracted main term

7 - Acce551on code

Pigure 5.3 Annotated description of . the
constructicn of -index terms for the KWOHC-DKWIC
hykrid index
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DCKWIC hybrid index

[ S | L 2
i TITLE | ! MAIN TERM |}
{ PHRASES |, rl  STOPLIST |
L .' r - h ] 'l A
->| EXTRACT 1 <4
rl POTENTIAL MAIN TERMS (X4
e 1|
! | |
| v |
- 1 l g X B ' 3
} PuT j <=4 | SORT, LIST, COUNT | 1 SUuOKDINATE |
{ KWOC |<->| POTENTIAL MAIN TERMS | | STOPLIST {
{ SUBORD. =49 ¢ 4 |t 4
{ RECORDS | | ¢ }
A v |
' 4 ] '
t->{ SELECT MAIN TERNS | <—d
| FERMUTE ’ | r 1 4
rf WHEN NECESSARY § <——1} MAIN TFRM |
| & - 4 { SELECTION LIST |
| I L ]
{ v
———— | r : .
i INDEX (<-4 | SORT {
{ ENTRIES |<—-->{ PRINT ENTRIES |
— ) v B 3
Pigure 5.4 System design for creating the KWOC-

;iqnificance still teing based on appropriate stoplists.
Ehe alqorithm for generating potential main terms was
modified to define a word as a string of characters hounded
bty a set of delimiters. These delimiters are partitioned
into tvo classes, ‘terminal and .non-terminal, and the
function of each is described below in conjunction with
criteria wused fo ccrstruction of DPHTs. For a clearer

understanding of these criteria the reader

'
t

is referred to

¢




<

Pigqure 5.5 which érovidesﬁ several examples illustrating
their application.

A potential main tera 14Y consist of a single word or a
set‘ of contiquous words up to some specified upper limit
(indicated by'i user input parameter); it wmust have the
following three attritutes:

1) The £first word of the potential main term must not

be on the miain term stoplist or on “he subordinate term

stoplist; N /

!
—

2) The last word of a candidate contiguous set must not

te on the sukordinate stoplist;

3) All vords in a candidate contiguous set must be

separatéd by non-terminal word delimiters. ’
The first and second attributes are ‘the same as those
previously required in the KWIC indexing and potential main
tern generation phases, respectively, of the prototype DKWIC
system. Because certain pung&gation marks between words
usually signify introduction of a rnew concept, requirement
of the third attribute was introduced to assuce\qeneration
of potential main_term$S describing only a sinrgle concept.
Finally the new approach‘identifies multiple. occurrerces of
a potential main term in any particular title being indexed;
hence, only unique fpotential main terms are generated from a

given title.

Figure ©£.5 illustrates the potential pain terms that

would e oqgeneratcd frcm a title on the hasis of the ahove
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.

Terminal
Non~-terainal

Title
. CASAR: CO¥PUTER-BASEL DATA
, Potential Main_ Terams
« CASAR

" COMPUTER
COMPUTER “PASED
COMFUTER BASED DATA
{ DATA
DATA STORAGE
STORAGE -
STORAGE AND DATA
RETRIEVAL

Some Potential Index Entries

RETRIEVAL.= 62
DATA STORAGE // DASAR:
RETRIEVAL.= 62

Pigure 5.5 Illustration

from a title.

STORAGE AND DATA RETRIEVAL.= 62

DATA // TASAR: A CCMPUTER-BASED * STORAGE AND *

A COMPUTER-BASED * AND DATA

of the effect of word

delimiters and selection criteria on generation of
potential main terms and potential "index
The EMTs are sequenced on the basis
of the order in which they would be generated from

entries L

&

”‘"

each siqgnificant starting word ir the title. . The
- . word "BASED" appeared on the primary stoplist and
"AND" is on the secondary stoplist.
criteria. Por cne of the potential index entries
illustrated therein, note the treatment for sultiple
cccurrences of a wmair term "DATA" in a title, This
4 treatnent precluded tke possibility of genetating groups of

nearly identical sukbcrdinate entries to produce the stutter-

ing effect enccuntered in the initial rolel (Figure 5.2).
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ictual Main_ _Terms_ _ (AMTs) _and KHOC-DKHIg_ggggggglg
Values =

©.3. Humar_Interface _FKegquirements _for__the__Selection_ _of

Q
After all the -titles from a given source have bheen

processed and the potertial index entries have been sorted,
a printed list of all rotential madn terms, referenced® by

sequence nunker, _is prepared. This 1list also includes

£}equency data for the number of titles in which that
. ™

particular mqig term occurs. Pigure 5.6 illustrates some

potential--main term listings from a particular productiox

run.

Seg% Freq Potential Main Term
23 13 DATA

39 1 DATA AQUISITION
KR 3 DATA BASE
32 2 ° DATA RETRIEVAL
. 33 2 DATA RETRIEVAL SYSTEH
14 4 DATA STORAGE

Pigqure 5.6 A portion of a PMT list ard occurrence
frequency data used for selection of actual main
teras

<

At this point, a human interface step is required for
selection of the actual main terms which are to appear in
the XWOC-DKHIC index. 1The sequence numbers for the desired
main terms (e.qg. #29 and #33 in Fiqure 5.f) and the
Fhreshold vilue for controlling the relative }number of
permute? ani non-rermuted subordinate entries are supplied
as input parameters te the next processing step. The actual’

entries for the index are then sorted and printed in
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accordance with any previously supplied iisplay

specifications (see Figure 5.7).

—

INDEX
THE DOUBLE-XWIC COOEDINATE # II. USE CF AN
AUTCMATICALLY GENERATED AUTHORITY LIST TO ELIMINATE
* SCATTEPING CAUSED BY SOME SINGULAR AND PLURAL “AIN

TRRMS e Teoeoosocsososecscsscoscssoscoscssscsasscsacsseas 2717
7
INDEXING
COMPARING * EPFICIENCY AND CONSISTENCY.=eeeeoccossess 320
CONSISTENCY.Tceoacecsaseees COMPARING * EFFICIFNCY AND 324
* CONSISTENCYeZeeeoocosseecses DOCUMENT REPRESENTATION AND 238
DOCUMENT REPRESENTATION AND * CONSISTENCY.Zieeeeceeoes 320
* EPFICIENCY AND CONSISTENCY.=ccecescecscoess COMPARING 324
REPRESENTATION AND. * CCNSISTENCY.e=ceeeoesse..DOCUMENT 238

Fiqure S.7 Example of two types of suboriinate
entries found in a KWOC-DKWIC hybrid index

5.4, Other Features cf the K@OC-DKWIC_ Hybrid System

An additicnal display feature for permuted subordinate
entries under the new approach (Figure 5.7) en&bles one to
more easily identify certain proximity relationships (ani
hence, semantic relatioqships) btetveen main terms and
subordinate terms. This is acconplishéd by diépla;inq the
replacement asterisk for the main term ir the left hard

P}
margin of the subo;dinate entry when the main term
inmediately precedes the first word of the wrap-around

entry.

The new systeas design enables one to produce a range

of index types whigh vary in size, quality (i.e., daqree of

KWOCness %nd DKWiCress), and cost. This can be accomplishei

\

3
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sinply by varying the threshold value which controls the

relative number of permuted and non-permuted subordinate

entries. For exangle ty using a threshold value of -zero éne

can produce an index in which all of the subordirate entries ’ :
are permuted as was exemplified by the prototype index. On

the other hand; by using an extraordinarily high threshold -
value one can produce a straight KWOC index. In between

these twd extremes, indexes wvith varying . combinations . of

both types cf entries can be generated. By using K#0C~-type
subordinate entries a considerable reduction in the size of

the printed index results. But, as the rumber of KWOC-type

.

subordinate entries under a main. term 1is increased, the
acc;ssibility to suktoriinate ccncepts described therein is
sfgnificantly‘reduced and the advantages of double-KWIC
coordinate indexing are lost. However, if one is willing: to
concede that accessibility to subordinate concepts is not

significantly -reduced when the number of KWOC-type

subordinate entries is small, ore can achieve a significant

7/

/

reduction in the overull size and cost of the printed index

h} using a low thceshold value for controlling the

genaraticn of germuted and non-permuted subordinate entries.

For exaaple, the size cf the prototype index (section 4.u)

was reduced by 40N0% simply by using a tkreshold value of one.

r ’ 1




CHAPTEP VI.  VOCABULAPY CONTRQL” POk  NATUPAL  LANGUAGE
INDEXING
_,

>

Proponants defend derivative indexing techniques not
only because of the relative speed and ease of iﬂdexinq
large quantities of Jocuments, but also because of the
ncveity and currerncy cf the vocahulary used to construct the
index entries themselves. FKenredy {Kénnedy,63} claias "the
use ‘of the author's cwa terms - t;e alive currency of new
ideas - rath%; than the considered reshapings to th=
indexing system_ may oftern bhe of great advantage." New
concepts described ky new worés or new uses of words woull
~rightfuliy find their place in the derivative indexes
described earlier. Traditional indexing technigjues would be
forced to- map thesegnew concepts into previously established
categories masking much of their usefulress. Several of the
indexes discussed, notably KWIC, which contain th2 context
about a keyuotd‘ or rthrase, present the ﬁser with a
“suqqéstiveness"_ concerning other concepts or relations
vhich exist in the -‘rermaining phr:a‘;é’fﬂﬂ . From these
correlations the user may be led to other equally relevant
access fpcints in the index. .

This very vocatulary freedom has also been cited as a
ccmmon complaint of 'derivative techniques. The methods
déscriked operate on ué}ds with an eguivalence relation

tds=d solely ufon the character makeup of ' the words.

77

W b B Al . Y0 L o bt W




74
Synonyms, ho;onyms, eponyms, and neologisnms canrof © be
resolved by machire without further in-depth aralysis of the
text presentei;for indexing. The machine's yinability. to
resolve these language redundancies result in the scatterina
of index terms~for a given tdpic throughout the index with
the danger of possiktle retrieval loss by *the user since he
must articipate each author's vord nsage.

The types of scattering occurring in derivative indexes

can_be classified accordira to the censtruct causing the

o

scattering. Irflectional scattering is the result of words
having the same prefix and word stem, but differirg in
inflectional ending. 'The words automate, automates,
automated, aut99atic, automatically, and automation all
refer to similar concepts yet may ke scattered in the index
because of terminal spe}ling differences. More serious

probleas occur in syncnysal scattering, synonyms or near-

synonyms which Lecone Eeparated in the index due to sten
spelling differences. ) =

The scattering in free vocabulary indexes 'Qan be
reduced efficiently in two phases. For each access‘aprd in
the index, first delete all causes of inflectional
scatter%pg, then, having retrieved the word stem, resolve
any synonynal index scatteriné. The next two sections of

this chapter present method's “for reduction of index

u .
scattering. ’* .
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6.1, Pesolving Inflectional Scagter#gg
The constituent words of an iniex descriptor are

“

composed of an irformative stem prefixed to variant

. . . . .
character strings which merely enable this information to be

expressed in grammatical form. H?en these stem suffixes
. . . [ 4

-

participate as part of the collatirg sequence for orderisng
index descriptors in a printed irdex, inflectional
scattering occurs as illustrated by some KWIC index entries

from an issue of Chesical Titles containing the entpies RAT

N

and RATS sepabatedhby several pages of unrelated titles

(Figure 6.1), Consequently, inflectional scattering can be

resolsed by identifying and eliminétinq grammatical endings,

of words barticipating in the index collectior.

[ '_

DE CONCENTRATION IN THE RAT.=4+ FOOD INTAKE AND PLASMA PLUORI
IC MORPHOGENESIS OF THE RAT.=¢ HYDFO BROMIDE, ON THE EMBRYON
THE DIETARY RESTRICTEC RAT.=+RY ISOLATED SMALL INTESTINE OF
ND TISSUE LIPIDS IN THE RAT.=+DELTA(7)~-REDUCTASE, ON SERUM A

TRPNSFERASE ACTIVITY IN RAT.=+0ON THE PANTOTHENATE 4~PHOSPHO

L

: . A
ANDRO STERONE EXCRETICN RATE.= AYPERTENSION. “DEHY&RO EPI
QOILIBRIUM CONSTANT ANC> RATES FPOR THE BREVERSIBLE REACTION
NgﬁPOF MINIMUM STIRRING RATES IN GAS-LIQUID REACTORS.,=+CURRE
XIDATION AND ACETOLYSIS RATES I%_RIGID SYSTEMS.= +BETWFEN 0

. -

OF CONSTANT ABSORPTICN RATES.= +TRANSFEP UNDEL CONDITIONS
ODIU¥ CHLORIDE IN GRAIN RATION CN THE FREEZING POINT OF MILK
ADRENALINE SYNTHESIS IN RATS APTER RESERPINFE TREATMENT.=+0R
EN SULFATE FORMATION IN RATS AND MICF +IN ANDRQG

- :
Figqure £.1 Inflectional scatteéring in a KWIC index
- /

- == 7 - =
N / R )
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The cousgqueﬁces;of infléctional sca%tering are eqdally

- apparept i1 the double-KWIC coordinate indexing technigque.

The main index terams are Jerived strictly on the basis of L
words which actually appear ir the titles processed. Thisy

causes some scattering of information when two or more main

- & . / “

/

termsi§23ntaﬁn~the salme word root bé different'inflectional/
endings. A portion of the prototype index where such

scattering vas observed because of the occurrence of .

- , \

singular and plural word foras is illustrated in Figure 6.2,

7

-

/

B i o

INFORMATION SYSTEM /
CHFMICAL * .= +A NCNUNIQUE NOTATION IN A LARGE SCALE 192
EDITORIAL: A NATIONAL * .= .eevavececesnsosesssseaehs E 61 2
"LARGE-SCALF CHEMICAL * /= +A NONUNIQUE NOTATION IN A 192
NATIONAL * o= ,eeveeeaseaeenaasaaceae o {EDITORIAL: A E 61
NONUNIGUE NOTXTICN IN A LARGE-SCALE CHEMICAL * .= +A 192
USE OF A NCNUNIQUE NCTATION IN A LARGE-SCALE CHEMIC+ 192

,

INFORMATION SYSTEMS , :
.,  BOOK_REVIEW: NONCONVENTIONAL SCIENTIFIC AND TECHNIC+ B3-2
COSTS: OF * .= tueseccecavencseaosaseocss s cDETERMINING 101
CORRENT USE.= +NTIONAL SCIENTIFIC AND TECHNICAX * ‘IN B3-2
DETERMINING COSTS OF * 4= ..eceeessascnscancaceiNonse 101
NONCONVENTIONAL SCIENTIFIC AND TECHNICAL * IN CURXE+ B3-2
SCIENTIFIC AND TECHNICAL * .IN CURRENT USE.= +NTIONAL B3-2
TECHNICAL * IN CURRENT USE.= ¢NTIONAL SCIENTIFIC AND B3-2
USE.= +NTICNAL SCIENTIPIC AND TECHNICAL * IN CURRENT B3-2 .

- 1

<«

'Figure 6.2 3} portion of the prototype DKWIC index
. illus:irdting scattering Adue to the occurrence of
singular and plural word forms -

¢ . - ~ o . oo _ _

Inflectional scattering can be remedied by a stemming

algorithet which 1is -a ccaputational procedure to reduce all
vords with the same root to a common form, usually by
&

stripping each word of its derivational and inflectional
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" requires.a much higher storage -overhead thar

"Rl

suffixes, 4 standard approach to. stem®ing algorithms

retrieves the stem of 'a word by removing an endﬂnq witich

.matches a list of stored suffixes. TWO. mai%¢ prindiples
2 v |

direct the matching of word endings: iterationsand longest

match.
" ¢
- L

Ar. iterative algorithm 1is, as its ‘rame implies, 21

& —

repeated removal of c*aracter strinq5uaffixed‘to a word.

Lejrieks ]Lejnieks,é?) observed that suffixes Aafe” attachet

to jword stems in a certain order,/that is, there exists

order-classes of suffixeés.. A match is soughquith amyendiny
in the tersinal crder-class

suffixes which are found at the end of words), the ending is

.

repoved,\ and the process repeated with the ne?t order-class
i

N .

i - - “ . ,
until-n¢g #ore matches are found. A strictly iterative

} ) - .
technique, may require many order-classes whose memkers ndy.
’

. . . ,a

be}lifficult tc ascertain. . - "' 7 .
i L 3 - ’ ' .
%, The longest-match principle requires a single order-
P * ~

class. -

maﬁches a word suffix, the~llongeét is removed. Tha

principle is easily fuplemented ﬁzgscanning the endings™in’

Longes

entail
. ¢ '

or'ér of decreasing length, ~match algorithms

A

jth gereration of all possible coﬁbiﬁatidns of a7&ixes which

the shorter

L 4 /
. . /
lths of iterative approaches. . /
! /

A sgffix match may not alvays be a suffigiert condiviorn
i — ,
for ending removal with ejther algorithnm. bualLtative ani

V] 1

H
H

(that order-class containing

-
>

*u

* 9

2

E

If mcre than one ériding fram. this order-class-~ -~ — =]
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_particular

,requlred d1cf1onar1es

quantitative context-sernsitive conditiors associated with a

suffix may he necessary to limit tha

applicability of suffix deletion. The "coatext®

1

qualitativeiy,. tc the type of - characters\‘ ard,
J ~ |

gquantitatively, ito the number of characters of the remaining

\

.

; v A
stem .if the ending is removed. i
1 . 1
]

Tukey = {Tukéy, 68} has proposed a contaxt-sensitive,

partially @tefative, multilinqual stemming algorithm whose

-

endings are divided .into four order-classes. It is

structurally complex requiring distinct matching prdcedures

for each order-class and context-s er51t1ve case.

Salton (Salton 68k} and Lésk {Lesk 66} have dcscrlbe&

T~ I

stem ‘and ending, lcngest—match, letlonary approach. .T%g

stem is sought by matching a complete ertry from a stem

-

dictiomary with the first

suffix, beginning with th= k+1 st character must appear . in

éfore the

an— ‘ending  dicticnary stem-ending pair is
/ i ‘ -

acc~pted. The single ccntext-sensitive'conditioﬁ of stgg;
dictioﬂary match can te easilf handled by program, but the

severely limit the algorithmts

T

generallty.
[

ot

™

Lovins {Lovins, 68} combines the iteratjve and longest-

vith the addition of

r————

ﬁatch techniques to good ddvintage and,

a context-sensitive recoﬂlng algor1thm, cures many spelling

oxceptlons w!'.ich

occur Hhen some gufflxee are attached to

words. |

refers, -

'k characters of the word.; The

L
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6.1.1., Stemming and-Recoding for_ Printed Indexes

——— e ———

S

" The stenmming techn1ques cited above are concerned with

the algorithmic retrieval of word stems regardless of their

»

form. The user of a printed index, unfamiliar with

retrzeval by =tema, may be somevhat confused by descriptors

composed of word stems. Consequentfy, at least for prln: 1e

iﬁdexes,l the sten must be recoded to :orm' a word
recognizable Lty the user. ‘Words having similér7 stems pust
be similarly recoded to avoid interjecting secondary
scattering.
Two possible aéproaches to recoding stens seem
available:
1) using the stem; enter -a dictionary and retrieve the
preferred suffix - the réverse of éalton's techﬁique
for stemming, or, o
2) the ending itself may be aésociated‘uith a. preferred
suffix sukstitute.

The latter seems most appropriate because of its gereral

.applicability and lack of sizable stem dictionaries.

To attack the protlems of stemming and recoding for

printed indexes, a sm®all subset of the possible inflectional

endings was chosen for experimental study. Title phrases

generally abounl with nouns and nominal phrases. A highp

percentage of inflectional scattering in printed title.

in sinqgular and plural fornms. The stemaing~recoding

~ indexes results from the occurrence of the same nominal stenm
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technique to be described is presently limited to plural
"forms endingy in "s"; however, the technigue may be expanded
readily to other inflectional endings.

-

6.1.2. Plural-Sinqular Stemming-Recoding Algorithp

An initial sclution to inflectional. scattering
aut&ﬁatically generates ssingular words- from plurals ending

in "g® {Petraréa,68t}. p wot® transformation routine,

constructeéﬁémpiriﬁally from ‘the examiration of the stemming'

algorithms mentioned atove and a reverse PBrglish dictionary
{Brown,63}, acts' on words erding in "s", and performs two
functions: 1) decides whether the word —is transformable

{i.e. is a plural of a singqular concept); and, 2) if the

word is transformable, generates the sinqular fora.

The algorithm identifies the'transformability of a word

by examining only a few characters preceding the final "s"
4
-and detives the singular either algorithmically or by

-

consultation’ of an appropriate exception list. The

description of the algorithm, -giver below, is Adivided into

three parts, each describirg the action taker hased on the
number of letters previously scanned. The prescriptiorn for

forming the singular concept is given at each point where a

transformable decisicn can be pade.

Second to the last character is:
1) ngh wyn ’

the word is not transformable (e.g. stress, thesaurus, .

etc.}
2) "a‘"'ﬂoﬂ
an exception 1list 1is examined for norntransformable

1
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vords (e.g. atlas, pathos, etc.). If the word is rot
fourd, the firal "s" is dropped (e.g. spatulas, zeros, : 3

etc.) . - E

3) miw 4 2
if the third to the last character-is "s", the word is %

not- trarsformakle (e.g. analyﬂls, thesis, etc.): i

. otherwise, the exception list mentioned in case 2 is !
-examinei for nontransformable words (e.g. this, etc.). 5
If not present, the final "s* is dropped :
(e.g. martinis, etc.). . . P E
4y nosu E ;
- the singular, non- possesive word 1s formed by dropping ‘ 5

the ntgn, ]

5) Hen - . - A

the third to the last character muat be exam1ned before
a dec151on can be made (next section).
6)°*"all cther letters" 7
ar. exceptiofi list is examired for nontransformable .
Joo. . words ending in "consonant s" (e.g. physics, MEDLARS , .
etc.). If the word is_not found, the firal "s" is
dropped (e.g. appears, admits, etc.). .

VR e b

Third to the last character is:
Ty ten, ug" ) )
the sinqular word is formed by dropping the final "gn
{e.g+ trees, clues, etc.). -
8) "aw -
the singular is forned by dropplng the final "es" :
(e.g. secarches, etc.). ¢
9) myn .
if the fourth to the last character is w1", the "vy" is .
.changed to "f" and the "es" is dropped to form the :
singular (e.g. halves, etc.): otherwise, the process is i
the same as in step 12. .
. 10) nin
- an exception 1list containing nontransformable words
= ending in "jes" (e.g. series, etc.) is consulted. If
the word is not found, the singular is formed by, }
. dropping the ‘"jes® and adding "y" (e.g. activities, - :

etc.). . . :
11) vwgn ,
' the fourth to the 1last character must be examined i

before a decision can be made¢ (next section).
12) "all other letters" .

an excerption list is consulted for irregularly formed
< singulars whose plurals end ir ‘"es" (e.j. indices,
etc.). If the wcrd is a amember of this 1list, the
singular is returned from an exceptions dictiornary. 1If
not present, the singular is formed by dropping the
final "es" (e.q. 28roes, etc.). A
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Ihe fourth fo-the last character 1s‘
R 1 ‘;) llell llyll .
- : the sinqular is formed by dropping the firal "es" and
adling "19" (e.g. theses, analyses, ‘etc.)
14) ngn
the word is transformacle, but an exception list |is
examined for thcse plurals whose singulars are formed
. ty dropping the flnal "ses" (e.g. kusses, etc.). Words "
not on this list are transfofmed by droppan the final
"es" (e.g. stresses, masses, etc.).
15) "all other letters"
the word.is transformabhle, but an exception 1list is
; . ° consulted for those wo-4s ending in "ses" for which
singulars are formed by dropping the final Hesh
(e.g. thesaucuses, choruses, etc.); otherwise, the
singular 1is formed- by dropping the final- "g"
» . . (e.g. cases, uses,’ etc.). ’

The algorithm has perférmed wel} on a large numﬁer of
data bases requiring exceptionally shortrexception lists.,
The 1lists vere cumulatively °gathered after processing
several- lafge title data bases. Our experience has shown

that the word transfcrmation .routine coded in PL/I for an

IBM ,360 nmodel 75, . sucessfully singularizes all plurals

ending in "s" at a rate of 50 per second when applied to "a
title data base containing S%ftrénsfornabfé plural words. )
The resulting plural words and their fecorded singulars
can bte used to gather these similar concepts under a single
s access pcint in an index ‘by.several  means: 1) alter the data
base he2ing indexed ky replacing all tran;fofmable;plurals
with their resﬁectivé sinqulars, or 2) with a “preferred
wori", replace the cccu;rence of hoth the sinqular‘ani

ﬁplural forms of- transformable plurals. The . first

alternative can bhe easily implemented as paet of the wori
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"recoding-algorithns, hbwever, this practice may lead a user

87

transforpmation —croutine, altering the daga* hase as a

transformable plural is found. Por generalized stem-
astray through the cmission of drammatical information.
With a properly chosen "preférred vord" qivihg %ome clue to
the original grammatical constchtion, §:;se§§¢aﬁgenérally
reconstruct the appropriate suffix.

?ollowinq this second approach, the word transfoqmatién
routine creates,an authority list‘consistfnq‘of a "preferred

word” for each plural-singular word pair found in the data

SINGULAR_OR_ELURAL PREFERREL WORD .
ACTIVITIES ACTIVITY (IES)
ACTIVITY : ACTIVITY (IES)
AID ‘ AID(S)

AIDS : AID(S) -
* ANALYSES ANALYSIS (ES)
ANALYSIS - ANALYSIS (ES)
APPLICATION . APPLICATION(S)
"APPLICATIONS APPLICATION(S) :
CHEMIST CHEMIST (S)
CHEMISTS ~ CHEMIST(S)
COMFUTER ’ ° COMPOUTER(S)
COMPUTERS - COMPUTER(S)
COST . COST (S)

COS1S ) COST (S)
ELEMENT ) ELEMENT (S)
ELEMENTS ELEMENT (S)
ENTRIES - ENTRY (IES)
ENTRY “* ENTRY(IES)
HALF HALF (VES)-
HALVES - HALF (VES)
‘INDEX INDEX (ES)
INDEXES ’ ' INDEX (ES)

Piqure 6.3 A portion of an automatically ge:eéated
- authority 1list produced by the plural-singular
stemming-recoding algoritham
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;!4:’: " kase.  1The "pr;eferred word" is a n'ond-specifi'c entity vhich
consists of the singular word followed by éhe plura3 ending
enclosed in parentheées.' Figure 5.3 depicts a portién-of an
authority 1list. produced by the word transformation routine.

The: authority - 1list is _utilized during index
construction° {see Figure uis and° Fiqure S.1) to eliminate
f;flectional scattering, Each significant word in the tlth-
of, phrase kbeinq examined is checked against the 115t of
singular and plural.wcrds on the énthority list. Hhenever a-
match occuré, qthé actual word appparznq in the context is

replaced by the prpferred non~-specific index word 1ocated in

the authorxty list. The grammatical infornationffecorded ip’

]

N
~ the suffix is not altered - if the .word appears in some
functional location cther than a potential 'main ters.
INFORMATION SYSTBM(S) ’
BOOK_REVIEW:. NONCONVENTICNAL SCIENTIFIC AND TECHNIC+ B3-2Z.
"CHEMICAL # .= +A NONQNIQUE NOTATIGN IN A LARGE SCALE 192
. & COSTS op * .= ...........................DETERHININF 101
- CURRENT USE.= +NTICNAL SCIENTIFIC AND TECHNICAL * IN B3-2
DETERMINING COSTS OF #* .= ..vvececcccceccscecnccacese 101
EDITORIAL: A NATIONAL * .= ©ececsscecscssscsacsssacee E 61
LARGE-SCALE CHEMICAL * .= +A NONUNIQUE NOTATION IN A 192
NA’“IONAI‘ * .= ..........................EDITORIAI&‘ A E 61
NONCONVENTIONAL SCIENTIFPIC AND TECHNICAL * IN CURRE+ B3-2
" NONUNIQUE NOTATION IN A LARGE-SCALE. CHEHICAL ¥ .= #A 192
SCIENTIFIC AND TECHNICAL * IN CORRENT USE.= fNTIONAL B3-2
TECHNICAL * IN CURFENT USE.= +NTIONAL SCIFNTIVIC AND B3-2
. USEB.= 4NTIONAL SCIENTIFIC AND TECHNICAL * IN CURRENT B3-2
. USE OF A NONUNIQUE NCTATION IN A LARGE- SCALE CHEMIC+ 192°

Pigure 6.4 Reduced scattering in a DEWIC 1ndex as
a result of applying an automatlcally generated.
authority list to words of rain terms (compare
Fiqure 5.2)
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The results obtained using such an authority list

* during 'the creation’ of a double-KWIC coordinate index are
illustrated £9 Figure f.4 where thé entries which vwere.

scattered in the. pggtotxpe index (gee Figure 6.23’are now

merged under a single non-specific main ternm,

$ ) 6.2. Synonymal Scattering
To the indexihq specialist, the thesaurus has long bkeen 3
a - useful device. Primarily - constructed for vocabulary

. . .y - ’ . L. p— .
normalization, the thesaurus is a prescriptive indexing aid

LRI T T N TN PR TV

which provides a single preferred word-form for synonyms and
near-syncnyas, and for words occurring in"_various ' :
inflections if : inflectional scattering has ‘not beeén. =
i resolved.
: sincé ‘nachines ’aré very adept at eatching words; -

synonymal scattering is easily “eliminated by automating the ' i

thesaurus 1ookup’ procedure, Artandi - {Artaﬁdi,Gé} has

LY S TR

outlined a well-forsed procedure of automatic vocabulary

Mmoo Ry

normalization for bock indexing. Once a keyword has been

LA LI

iy w Rk

-

identified, it 1is subject to a matching operation in the.

il Wt

thesaurus. £ match-signals the replacement of the dJriginal

ol AHIN DN R E Y i

keyword with the preferreéd vword supplied by the thesaurus.

g b

Artandi's approach- applied.  to natural larguage -

indexing, though  ncrmalizirg the vocahulary and thus

reducing syncnymal scattering, reshapes the index into

-

A M A oy o g P g 1 ) ol e

predeternained cateqories. Any comnotation or suggestiveness

R 4 B P S M mmw:u "

supplied by the teplaced word has ‘beah lost. A complete .

A




change irn mearing could possibly result if single words are

“EWIC 1index of

4

replaced by syronyms in a title phrase. - A
such pkrases would inadvertently lead 4 user astray.

‘Yighcock {Highcock,63} has demgnstrated the idqlusion

° of Synonymal pointers within XWIC indexes in che form ofs

Y

"see also" cross references. Any synonyms are

maquaily as part of the-data base being indexed. The KHIC"

indexing algorithm appropriately selécts all the keywords in

the Ysee dlso" cross reference, placirg them within the

collections cf like terms (see Figure 6.5).

included —m—

LASERS AND LASER
AND ADVANTAGES OF

HOT

R. = . HOT
PHILICITY ON TRANS

+ATOMY OF THE CELL
IN SEE A+ SEE ALS¢
IN SEE A+ SEE ALSO

+DUCTION OF POROUS

IPIDS OF BACTERIAL

[1

RUCTURES OF 'LIQUID
Y ADSORBEC ICNS CN
SORPTION IN SODIUM

METAL SEE-ALSO ORGANOMETALLIC.

MATEFIALS. =

MAZZONI PROCESS. = +KG OF SCAPS.
MELT ADHESIVBS IN EUROPE. =
MELT APPLIER LAYS DOWN DOT OR SPRAY PATTn
MEMERANE BFPLUX. = + OF fNCREASING NUCLEO
MEMBRANE. THE PHYSICAL STATE OF WATER IN+
MEMERANES SEE ALSO KEFATIN SEE ALSO PROTE
MEMBRANES SEE ALSO KERATIN SEE.ALSO PROTE
MEMERANES POR BATTERIES AND FUZL CELLS. =.

OUTLINE

MEMBRANES. = L.

MERCURY SEE ALSO ELECTROCHEHISPRY.
MERCURY SEE ALSO ELECTROCHEMISTRY. -
MERCOURY AND LIQUID ALUMINIUM, = S
MERCURY. = +SURFACE EXCESS OF SPECIFICALL
METABORATE SOLUTION, = ULTRASONIC AB

-

METAL SEE ALSO ORGANOHETALLIC.o

ANEOUS TOXICITY OF METAL COMPOUNDS. = e PEéCUT
POLAR MOLECYLES CN _METAL OXIDE SINGLE CRYSTALS. = +RPTION OF
Figure €.%5 Syncnymal pointers found -in a KWIC

index as "see also" cross references
. . . n n
Automated ‘"see- also" referencing copbines the two
approaches mertioned above, As kerofds are identified

duaring the indexing process, matches would be ' recorded

»

Wwith

-

' v
i —————-——
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thesaurus entries. Tte termination of the normal keywori:-

selection phase would signal an inspection of the thesaurus.

A "see alsc" reference. would be generated for each tern

i

vhose related tera also appearedi in the data indexed.

o

"See also" cross references alert the user to synonyns

.present in’tﬁé‘ingex“but do not alter the ordering of actual

" ~ ’ * = -
ternms. The wuser.  is forced to perform this

L 4

index

restructuriang Ly fbl}ouiﬂg' the synonymal .pointers and

. &
examining those related entries.’

An élection microscopic study of REGENERATING ADRENAL gland
during ¢-zvelcgment of adrenal regenerat1on hypprte051on.

Nickersce: PA 69 -AJPA-57-2-335 - - - )
REGENERATION of HYPOTHALAMIC nerve fibers in goat : .
Beck E 69-NUND-S-3/4-161 . . -

Influerce of nerve on lower JAW REGENERATION in adilt Neut

Triturus viridescens

Finch RA.59-J0M0-129-4-401 .
Effect of X-irradiaticn on activity of protexn synthetizing

systems frcm REGENERATING RAT liver at early pepxods after
partial- hepatoectosy .
>  Khanson KP 69-VMDK-15-6-584
Relationship ‘of glutathione to mitotic activity in
REGENERATING RAT liver
Cernoch M 69-PHBO-18-2-161 s
Mixed bed de-ionisatin by weak electrolyte ion-exchange
RESINS REGENERATED in situ by carbon'dioxide
¢ Kadlec V 69-JACH-19-12~3 52
REGENERATION of TASTE kuds after refinnervation by perlpheral
or central senscry fiters of vagal ganglia
Zalewski AA 69-EX NE-25-3-429 . ,
Mechanisms of REGENERATICN &f YEAST protoplast Electron
microscopy of growing §& regenerating protoplastq of
nadsonia elongata
Havelkova ¥ 69-FOBL-15~6-062 ,

Figure.6.6 Vocabulary nérmalization in a PANDEX
index collating preferred vords hut not” alterxng

the original text

ot
o
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. preservdd (see Fiéure €.6) . - - ,

3

An approach eamployed by CCM in the construction_of- the

]

PANDEX index allows the index terms to be collected under a-
S M - ’J

single access pointi:” A1l main keywords-are subject "to the
norfalization of a thesaurus. Collation of. the index-

entries are performed: first on* the normalized preférred
. . - - -

vord, which is’ prihted as the main tern, followed by the

secondary ternm. The main and' $ubordinate keywords are -

A

printed in toldface within the context nthout alteratl?r\ ’

Consequently, synonyns ‘appear grouped beneath a preferred

- .

vord while the orlglnal ,text of the title phrése is

6.3, Are Titles. Sufficient? °

e S e - S s

. , _
The advent of KWIC and other gomputef-generated title

©

indexes has caused much concern over the adequacy of tltles

—

as the sole ~source of 1ndex1ng 1nformat10n. Tltles are

a

bean' utlllzed under the qeneral assumptlon that. there is a
positive correlation hetqeen the title and cogtent of the
- ¢ %

article, . . . [

Specific studies .of title adequacy for particular

. A\
journals or fields' have produced varying results. By
comparing the subject entries in Physics Abstracts .¥ith
words appearing in the titles of selected articles, Maizell - (

{Maizell, 60 found that 69% of the.erntries for these papers. °*

¥

vere directly derivedk from title words, PRuhl ({Ruhl,64}

found that between 50% and 90% of author:brepared titleé,did

_fully' reflect those index terms assigred byéhhman indexers,
- had 3y ’

Ll

N % e
» 3
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. : . The’ variations.observed reflected différert subject fields ’
“ Cf" examined, the ‘more spec1ﬁ1c the suh)ect area, the better thp .
- ét"‘ "\,g . tltleo N : { \ R s - ’ T
. . 3 : N - ¢ o ' - N \
- A Janaske {Janaske 62} ha§ 1dent1f1ed two dlst1nct types
S ¢ - .o
< — / .
.ot Yo . of factors whzch contrlbute to the dlfficu1t1es of using - )
- e e ftitleéxas sources of indexing 1nformat;on:=1y the' language * * L

'; e habits, background, interests,- ard idiosyncracies of the )
. *authar:’ 2) the intergstsf“fiamiliarity vith the stheét; o
N ’ - . ‘faf‘( - . . . N

T - 7 language habits, 'imagination, and'\fdiosyncraCieso of the
o S h user.- The witty, punninq; deliberately - non-lnformatlve or - . ..

4 . S0 called ""patholog1cal tltle" falls Irto this f1rst~

- category as well as tte use of unfan1l1ar acronyms.-"The'

= critical problem of- bringing the user and indexer vocabular?
inte coincidence is the subject of the secon@f’cateéory.

, . Here, the searchef is forced to anticipate‘the terminology
used by a large number of indexers ,.(i.e.. aﬁthors). “Words
4‘7. 2 » . » . . . . . -

similar only -in spelling but describing different concepts

N

o 4 ! -
or applicatiods are groupéd together. The same concepts may .

L L Y T TR,

pe expressed in gulte‘ﬂlfferent phraseology deperd1ng on the
: / -
authorts, rather than. tho user's, araa of spec1al1zat;on.‘

Kennedy {Kennedy,63} " has stressed that author

. ‘ . ,
N i participation in writing gobdgtitles is essential inp thi§

e y v . . . . T -
{ age of derivative indexing. 1In his suggestions-to authors,

3
-

) S he recommands:

4

1. consideration of the title as a one sentence abstract )

. ‘ . 2. use specific ternas
3. PrOV1s1ons of enough context tb clarify the relationships

.
. t N . e

&
=
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) _ hetueeq Jkeywords, but” ro more tharn necessary C R
. 4. balance of krevity and descriptive accuracy : | td
. s ' 5. when possible, use words instead of notations .
6. firliag subjects in Trelation ' to titles to introduce e )
 ® ) . - general ccncepts in word indexes. '
. . _ ‘ - - &
Herner f{Herner,€3} has mapped the _effect of author e

pérticipatiqn- from yet another, ultimately more prucial'

. . direction. He has reparted a significant inéreésé rg the

average nuaber of keyvwords per tltle takern from artlcles ] . :

appéaring in the ADI and ASIS'_proceedanS 6§° the .last

s

. . 7 © o . . 9.
— ’ ' decade. \che recently, Tocatlian {Tocatl:an,?O} has

L ‘e, -

7

suggested that the qualxty of titles’ used for artlcles ih

Chonlstry has\xnproved 1mmeasurab1y since ‘the wxdespread use ~

", e

of KWIC t1t1e 1ndexes in Chen1ca1 Titles and other secondary

et e i
! B

P - W ot S 0 S e st

-publ cations.” If these results are,unlversal, the éroénosis
7 . ! !

-
for titles as indexing sources is well fdunded.
v - < N

i

X ok 1 00 i i

. . ‘ Tltle anrichment offers . another p0551b111ty for

A TeLT e

. 1mprov1nq the effeétiyeness _of tlthS alone. Pre-editing

and augnentat;on of titles has been a common practice of

. -
<& ~ H -

fm_,znahy KWIC users. Theg@ddedreost ard required human analysis

™. . -

necessary to" choose title enriching tetms defeats, the i

’ purpose of pure derivative indexing»techniques; JHovever,

»

& authors submitting articles to some jeurnal publxshors are S

o ) . ~ ¢

f - required to supply pertlnent "keywords" as - vell as'én‘

’

//;nformatlve t1t19°a29/abstract. Includingbthege enrichment
%fterms with the/ft1tle is a small price to pay for more SR T
. ‘, . ’?\ ’\g;:‘;
i

- ) . effective Tretrieval. - O

'
; . . ' . .
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= ’ s B CHAPTER VII, EVCLUTICN OF THE KWIC-DKWIC HYBRID SYSTEM FOR
N & - - " -AUTOMATING AMT SELECTION IN THE DKdIC INDEXING
: : ’ , SYSTEMS . . ) v
Ziﬁ: ;%~'§ T ° ) The irdex provides the primary vpathway through which
; ‘ xé o . ;ﬁe researcher thrgédinq thr e .maze of published
7 ‘;EQ“Ef( . ,‘ , literature retrieves his quérsy. The satisfaction - of
wilf{‘J%* :x;—i success or the - frustration of 1lure from his wanderings "
i :‘;a:éf u«k;?\ reflect the propertlec of his map, {he index.
- f\ \ j‘? :The prev1ous chagters have descr%bed and *illdstrated
. 91{%‘. L hov  the double-KWIC coordinate xndexlnq : technlquo
%* eA“" - facilitates access to “he xnfo;matlon prOV1ded by titles at
; = han increased level of spec1f1c1ty over other qpmparsble .

-
3

- auﬁomatéd indexing techniquesu’ ﬁKﬁIC, like all of these

" automatic indexing techniques, includes some operations

I

'which require the intervention of an, index -analyst. This .

[N

chapter focusésr attention on ‘these ‘hunan opérations and

pxscusses nethcds af nlnluLZLng or ellm:natlng the need for

Ta e [

‘scme . of them..

0/]
7.1. -Magnitude of the Human Intefface Requirements forgZThe

R DKHrt“Indexlng _Crerations
, :  ; An examination of the; DKWIC construction techniques
-7 :E & R M B ) ¢ .
. ] reveals three areas where an index-analyst interface is
’ ; required. The first is to-determire the words which .have to
B } appear on the stoplists (sections 3,2.1, 4.3, 4.5, and 5.2).
- -&A’ngf ' ' ¢ .
I The main term stoplist governs the quality of the main index
£ ' R .
E ?’ teras ard, tc a qréqt extent, the size of the ensuing irdex.
i - 95 4
= -
i - .
: S
L E
3 ° ‘
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Potential main terms (EMTs) beginning _with words on this
stoplist are not generated, thus precludirg them even from

" - “ ﬁ ) 3 3 y M
consideration,.in later main term selection phases. A well

s -

constfﬁcted main term stopliét enablés the analyst’to reject |
‘ unilpgrtant‘access pcinés, and improve the overall quality t
> ~ of the index whiie’réduciné'igs siig. ‘The cost of excluding ‘ \
a word from the main tgrd stoplist sLBuld éxert only a minor
. ‘ N A [y
influence on judging a-uora's significance. v%he subordinate
tern stoplist,qtdo, influences the quality and size of the

index. In the - construction schemes previously described,

b ]

. ‘ the subordinate stoplist is the sole determinant of the

quality  of subordinate terms in permuted DKWIC index :

- entries. In-addition to prepositions, conjunctions, and

E]

R ) " articles, other words of extraordinarily low information
- content (e.qg., scme, any, etc.) should be placed on this

list. By 1including as. few as twenty-five words on this

- - -

list, the nuaber of subordinate terms generated can be

reduged by as wmuch as uOi, with a comparable reduction in

the overall size of the index, and considerable improvement

in the quality of both wain and subordinate .index terms.

Such‘a small subordinate term stoplist is made possible by a. . !
quantitative context me;surement "which permits all vords
’ having less than ; specified number ‘of pharac;ers- to  be
included .as nmembers of the ‘list. Por a nevrsubject area,

the producticn cf stoplists can be greatly eased by the

generation of a trial index to determine the vocabulary of .

v

-
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the data base. Once€ tte stoplists have teen created for a

L - . N

@ ‘particular spﬁject area they can be used repeatedly with

only periodic ugdating.

b

The seccnd operation requiring the, attention of the -

- index analyst concerns the nmaintenance of the singular-
plural exceptior lists (section 6.1,2) for the vocabulary
rormalization _procedures 'whiéh have been shown to be “an

important .tool for improving the quality of the index.

" These exception lists, uhich are requitgd bygthe autom;tié
’deplutalizing . alqorithn‘ for elipinating, infreétionalJ
scatterigg 6f main index“terns, arejless data dependent than

- stoplists but willrrequi%g_updating askﬁey ~data bases are

encountered. . P : .

The third and most critical opetafiqn requiring human

PRI o g

intervention involves selection of the actual main teras

[T R TN

(AHTsf which are to appear in the final index (section 5.3).

These AMTs have to ke selected from the PMT list~qénerated
SN A
from ‘the particular ccllection of titles being indexed. The

selection procedure is clouded by the subjectivity involved

]

WRWA WAL LT g B b B ey st

in determining the "wcrth" of a collection of main terms, a .
judgment weighted bcth by economic considerations (size of

. the index) and the requirement to "Gover" the titles beiny

§ indexed., An index is said to cover a-collection of titlés {
g if there exists at least one actual ’lqigmkterm. (ANT) %
% beginning w«ith each significant word qfreachititle of the %;
§ collection, Similarly; the set of titles‘gg!gggg by a main §
E N ¥
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tera 1is tha; subset of the title collectiorn containing that
nain term. The.remainder of this chapter dealé exciusively
with the prcktlems strrounding AMT selection and culminates
with a soluticn for autcmating this highly sﬁpjective marual

phase of the DKWIC indexing operations.

2

7.2. Examination of the AMT Selection Processes

Aé suggested 1inr .the preceding section, an index
analystfs -primary ccncern in the AMT selectign proceég is
pro@uciion of a cgverjnqx index. However, he wmay pé
influenéed by cost considerations to choosé'lgss apprdériaéé

actual main terms. In crder to.clarify this discussion of

the AMT selection process and its ramifications, some

notation must first ke introduced.

Let A represent a potential main- term and COVER(A).

G

denote the set of titles covered by A. FIRST(A) symbolizes

A

the first word of the phrase A.

. ) _ )
NOow, -consider the following typical selection detision.
Potential dain' term A is considered an important choice for

inclusion in the firnal index since it. singles out a

significant, specific phrase common to a collection of

documents. Because the index_ must - cover the titles

e

submitted, other main terms begirnirg with PIRST (A) may have

3

to be chosen., In many cases, selebtions cannot be made
without adding unnecessary redundancy to the firal index.
The potential main term B, FiRST(A) = PIRST(B), may have to

be chosen to ccaplete the covering but COVER(A) is totally

(R

L

»
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" entries is facilitated by the printed potential main term-

tline .'T":“WW:«; "Hr\'e.r‘i‘n T 1 e

an .
3

ES

subsumed by COVER (B). Consequgntl§, in ar effort to reduce
the size of the index, ternm é is chosen over term A even
thoudh the 1latter is presunabfy an important access point.

The methad employed by the ahalyst in choosing these

statistics ‘(Pigure 5.6), which provide an indication of, the

size of eachAﬁHT's covetiﬁq set,-and the aééuhption that‘theﬁﬂ
‘c6Verinqhsgts for PMTs hgv}ng thersame-firstr gord-'and Athe‘
same- nunbér o£ wvords in the gHT .phrase a;e'émutualli
exclﬁsivé (i.e., a single title does not- contain both
nINFORMATION CONTROL® and "INFORMATION  SYSTEM"™), éé
assupption ihicg is not always valid. 'The "sﬁm éf the

o

covering set sizes for .two-word wmain terms can fthen be .

o

compared with the size of the;.covering set for the
éo;reséonding single-word main éérn'tohestiqate the overlap
pfoduced by selgction of the tvof:ord mair terms. For high-
degsify PMTs, this péocess can -be extremely difficult to
perform. Ever " with care, the . selections produce
considerable ‘redundanc§ of entries and a proportional
increase in the size and cost of the index. ‘Furthermore,

. :
the selection -problemas are compounded when main term phrases

having more than two words are introduced.

7.3. AMI_Selection Algorithams for MinimizidgAIndeg Size_and

Cost ‘ .

-

The size and cost factors influencing the selections

-

naie , LY the index analyst can be minimized by restructurirg

-

-
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the selection algorithm to ‘allow exclusive set - selection

_from - all AAT covering sets. That is, if " INFORMATION" and’

"IN?ORHATION CONTROL" are both chosen as actual main terms,

-

then the select@on alqoritﬁn' must insure that dll titles

- L
containing the latter multi-word term arée excluded from
postings under the siﬁgle-wogq‘;erm.

This s=lection burden could ke passed to the index
anaL&st by allowing hinm the qapabilitf.to edit subordinate
phiasésh through a selectiog' proéednre vhich would be
executed in tuo‘steps;' T g }i 7 ‘

n From the ENf lists, the analyst would first choose
the desired ANIs, neglectirg for the time beiﬁg ahz
J;erlapsiﬁq*éovering sets. ‘ A X

2) An ApT' list with appropriate’ suho:d}ﬁéte entry

accession ~ codes ioulﬁ " be prepared, fronm which the

analyst could elimirate those overlapping entries which

uefe-to ke excluded from the final index.
Additionally} ihe'analf;t could performr finer selectidns at
thel shbogdinatg entry leyei byschaosinq a;tqgi subordinate
entries (A3Es) from each covering set of potential
subordinate entries (PSEs). However, this additional task,
which the ana;yst vould have to perfornm manualiy, would make
the selection processes an even greater chore ’than.gt
-presénf, particularly for large indexes.

At least the process df,qenerating é}clusive cova;inq

=

sets cd6uld bhe relegated to automatic procedures. Let us
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consider thz AMT selection from groups of PMTs, PFirst, the
PMTs would be segmented into mutually exclusive groups whose

aenberéhip is determined by thée first word of the PrxT,

’:Eﬁén,, - potential subordirate’ erntries belohging to. the
L . ’ . ~

covering set dof-each filial, AMT in the group would -bq\\

. subject to set . inteérsection__with its parent AMT covering
set. 'The actual sukordinate entrig57;§§bcia§gd—uith an AMT

vould include- all PSEs not found in the intetng?iéns&!iih
its,qffsprinqs} 7 ' o

Before: this agproaéhrﬁs deéailéd, 1et'us‘7examine' more
cdtefull} the structure of a PAT group. Figure 7.1 displéyst

‘a typical PMT group which cohtains several distinct twofwofd

e

. and tﬁ;ee-uétdvpotential #ain terams. Suppose that froa this
group the terms. “INPORMATION®, “INFORMATION PROCESSING",

#INFORMATION PROCESSING  CONTROL", "INFORMATION SCIENCE

e

Seg# Freg. EMT
100 25 INFORMATION -
101 5  INPORMATICN-CONTROL
102 1 INFORMATICN CONTROL BY AUTOMATED
103 2  INFORMATION DISSEMINATION i
1046 1 INPORMATION DISSEMINATION TO SCIENC
105 5  TINPORMATICY. PROCESSING -
106 2 "INFORMATICN PROCESSING CONTROL
107 1 INPORMATICN PROCESSING UTILITY
108 3 INFORMATICN SCIENCE
) 109 3 INFOKMATICN SCIENCE PROGRAYS
6

~110 ' INPORMATICN RETRIEVAL e -

Figure 7.1 A potential main tera group coasisting
of all PMTs which begin vwith the same word (see
text) i

L
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PROGRAMS®, and WINFCEMATION RETRIEVAL" were chosen as Anfs.

" These - AMTs can be arranged in a depéndeht “ sequence

represented Lty a tree structure as shown in Pigure 7.2.

. -

INFORMATION .
* - 2 ’

~—

l.
oy - e T
* PROCESSING
|

1

|
r’—'——--—..'-’
* EETRIEVAL

v

b3

w— - oy

L4 o - 1}
* SCIEN(;E PROGRAMS

-

- —— oo

T Piqure 7.2 An AHI tree chosen from the PANT group
Tof Flgure 7.1 : . : L

L e

z_.‘.l;

~In'0§def,tordf§cuss‘£££7felaﬁionships algnd elements of
‘this’ tree stiucture; let'uéig;gziz‘soueﬁggggg}‘terninblog§.
.Let T be a directed " tree with nodes- [t<0>:{:7;jff?t€n>14
root element t<0>, - andrbrangheé {b<o>,b<1>,...b<n—13j. A
dirggted'tree'haé ;he propefty Ehét eachg—gode[ ’exéépi the
root hodg} has one énd,;nlf one bganch directed to it. As a
conseguence, thé branch-node ' relationship defines - a’
successor function, S(t<i>); on tﬁe nodes*oé T;s;ch that
t<j> is an element of S (t<id) if‘aﬁa only if a branch of the
. tree is directed frea nodé%t<i> to node t<id>. The successor
relationship models the dependency found in AMT treas. The

LY

‘successor function generates filial sets, of nodes, S(t<i>) =

i<, E<iK2>3, ..., t<ikm>>}, and nodes having  empty

A T S Amrmim e~
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- ; ] successor sats are called tarnlﬁal. %.
‘; . ] Ir the ANT qroup cited in quure 7.-, the root of the § g
) ; r tte; is s1graled by t;9 san;gjuord main tern IVFORHATION. ‘ %
? ’1he‘ successors of the root. element are’ sxgnlfléﬁ Lb}iﬁ %
:S(INFCPHA"‘ION) ='.‘[ * PROCESSI’('G, *, SCIENCE PROGRAMS, * , :
- RETRIEVAL) . axcept for * PROCESSING, thd elements c‘): uuq o S
%. ..set a:eitetgznal.f The cole successor of * PRdCBSSING is S(* :
‘PROCESSING) = {* * ccupcm. o " LT
é : Each'éf’the’ AMTS chosen ,f;o; a  PMT group cbnt;im .
% _possibly ’O!efléﬁéing coietinb’ sets of PSEs. AR algoritha e
% for fedﬁcinq- these ove:léppinqr ész éets to. nutuaily"F é .
% -exclgsive PSE sets can. bé"descgibedy éi910ying the:ttee T l“%ri
§ > - structure tér;inoloqy introduced aﬁéve.. . ;
é 1) Staitingrvith the root eleh;ntiof an AMT group, form
% he unzon of all ESEs- assocxated ulth each node og-the
; § .Successp: of the .root élement. The ;xclu51ve PSBs of
_ %E " the root elegeq@}a:e the 9§és remaining afiet déletion,
g Aéf the PSE elelepts-in'the'abéve un@én Erom 7£ﬁe -fotal - ?;CW
k\;ikg set of PSEs agéibnéd to’;he root eienekt;-rif ‘the root- . E'?
. x%f , elejent‘éxclﬁsivéiesé set is - empty, the actual ?ain : B
%\E\N\ . " . term is not“éelééted. e K i ' ’ *
2 :
‘? 2}-Let each element of the fi}iai set, S(t), act as the
; root element cf an AMT subtree and perform the
) peration defined in 1) for each of these .clements. 3
- .‘é f The ardar in which the exclusive PSES are selected is §
% iaportant. rom the PSES of the root element, all PSEs of §'

'
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the root's successors must be - excluded and not® just “the
’ . .

exclusive P3Es of the root's successors. The algorithm may-

be stated symktclically in the recursive procedure’ below.

SELECTERN (T) -

1e ZLT> "= PLT> - P<S(T)>
r=>2. R = next elenment of S(T), nc¢ more, return
t—3. SELECTERM(R) . - . )

-3

where

A4 -

"P<T> designates the total PSEs asszgned to node T

2Z<T> designates the éxclusive .PSEs assxgued by the ﬁudctioﬂ
“SELECTERN® to node T

T S(T) deszqnates the set of successors to node T

xThe functxon SELECTERH operates on an entire tcee’-ahd

is. actlvated by an 1n1t1a1 call SFLBCTERH(ROOT) ‘vhere ROOT

is the Toot- of an AHT gtoup.r

&

.- The examaple AMT group described by Figure 7.2 tequifééh

‘that tﬁe PSEs of = FFOCESSING, * SCIENCE PROGRAHS, and =

Y

RBTRLBVAL be ccllected before the exclusive = PSEs ot -

INPORNATION can be determined. To perfora this implied

*

order of operations on” the PMT file, major modifications of .

- : N
7the earliet ;opérations vould 'be,'requircd. Either ‘two

'dxstxnct passes over a seguentxal\PHT file vould be needed,

~

or .each PHMT tecorQ would have tc be directly accessible.

\

Andther siqnificant point that j-must .be  taken into

-

consideration is the number’ of set exclusxors necessary to
compute the function SELECTERM. ' Ever the most .sophisticated

algorithms for perfcraing set intersections (or exclusions)

require extensive seatchina of possibly. lenqgthly lists.

Should it nct be possxble to carry out these searches in




wo. b ‘ , . ,%%_
g - , . s %’ -
- i . pcimary memnory, the ccstﬂof'dfrect-acceSS'secondary storage %u
- ;l ;”". access ‘'would prokakly ke prohibitive. These corsiderations %
,\‘? - led - to reexamina£ipn .of the agproéch used for PMT . , %
N R - S \ ) ; . . ) §
h . - qene:§txon. _ o 1§_ ® ) . N %«
7 . j.4. Influence of the EMT Gendration Process oﬁ‘gﬁg . ’
: Selection Algorithas = ‘ S
: . " In éséence,'algo:ithms for deleting the ovériap- caused i
L g : .-IQ; non—exclgsiye PS%/:;vering sets as;ociated Hith elemenés 3
i 'gf ;n ANMT group (see 7precédi$q’<séction)- VOu;d require ' i
% . élinination cf- PSEs vhich inigially hg&'to be created and . .
- g S laniéglated in ‘ séié earlier ;tage of . pggcessing.
’ % - Consequently, if. the sélection alqarithus degcriﬁéd in the
o é . iaét'gection»wefé £o be iuplenented, the ‘doublgi costs of .
% ’ genetqting._andi gglg;igg suhordihate entr@es must De bo;ne{
%% Thereforé; 4 Teexamination of the methods for. PMT generation
,§ | (§ection,5.1 énd £.2) was wafrante&, . ’ )
§ ‘ The manu;lnprdCedu;éé'by which an index'ahaiyst_ghooses' )
o % actual main teras of an index appear to te weighééd by the g
§»~ - _ nuaber of titles poverédfhzdé particular PMT if it were
% chosen.  The reasons for basing the choice Q{ AMT séﬁecéion ‘hi
% . on occurrence statistics is well founded. ° Therﬁdrg oééén A R %—
§ phrase (i.e., @ulgi-ucrd term) occurs in a corpus of i
: , . i . . i
§ documents, the more important this phrase must beﬂ In fact, E §
§ this A wvas the reason_why auﬁouatib\genefation of multi-word ! %
main terms seemed so attractive a possibildity fof‘inereasinq i

indexing depth. Thé stdtistical information presented to
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o p the analyst cy ;he;Pﬂi_listinqs helps him to tailor the }UT
| érou; on the bééif of the occurgence statistics inherent in
. ' the data itself.. The statist;éql data would be m;re. useful
: ] ‘ if it rgferped to non-oéarlappinq covering sets,
. P 7.4.1, A_Process for: Generating ?xc1u51ve ébE
- s : . (potential Subordxnate Entry).Sets
e Jn‘ ST A closer examinaticn of the PAT gqroup -depicted in
3 Figure f7.1 revbals_a tree in left-list form whose nodes are

¢ . .- PNT entries.  The huhetic-qpantities listed beside each PMT

b . :

.indicate .the

‘the extracted potentxal main term. This number -is

©

greater than or equal to the sus. of the occurrences ot each

covering set member. From the statistical information ac-

companying the PMT group, the sizé of $he exclusiveé PSE sets

for each node can be easily calculated. (though rot: manipu-

1

i lated as stated befofe). The frequency count of each termi-

nal node is a reflection of thé exclusive PSE set containing

o : this PMT. The  size®cf the exclusive sets of hon-termiral

~nodes can be “calculated from the function given helow.

Let P<t>, t an element of T, be thp size of total

<

A4 be the exclusive PSn set associated thn

-

the

PSE set and

: node t. Then,” .2Zit> = P<t> - P<S (t)>

where P<S(t)> is the total PSE set of all the filial-

of t. Figure 7.3 dxsplavs the PYT tree of Wxgure 7. 1 in

ano*her format with values of-P and z_for each node of the

ttee .

nuaber. ofgxxtles 1n the PAT file that cortain

’ always.

nodes.

L%
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_INFORMATION
, P=25 Z=4 )
. ) ‘ " 2 E
f - - : — ” - 1 2°
L R . . oL |
o 3, T o 3L amac 17 ; 1 3
#°  CONTROL * DISSEMINATION * PROCESSING * SCIENCE *. RETRIEVAL :
pP=5 Z=4 P=2 Z=1 P=5 2=2 _ P 3 Z=0" - P=6 Z=6 :
- - ! | | = | 3
< 1 = R l‘ " ' . ' * 3
.* % BY AUTCMATED | ) ! -
P=1 2=1 ! Nt i <
{ oy iy - — 5 . .
. * * TO SCIENCE DS ‘* * PROGRAMS : ;
. ‘ P=1 2=1 - B P=3 2=3 ° ,
;; ~ .‘;‘ i , . ‘_'r 'f-: — s ‘_:.“ . . i P ;
" . ‘ 1 “‘ R ‘ ;
B .. - r~ - - ) ¢
— SO o e cou'raox, % % UTILITY
; : E=Z z 2~ - P=12=1
i - Pigure 7.3 The EMT tree - for the PNT group of
: Figure 7.1 showing valies for.total PSE sets (P)
: i and exc1u51ve PSE sets (Z) for all the nodes
\ ? R ‘ The exclusxvxty cf potent1a1 sutordlnate ewtry sets “is
% § iéiinatqu linked to the potential maln terms whxchamere
§ extracted frca the elenents of these SPtS- The 'KHOC-DKWIC
g - generation process,. creates these sets only for thosa PHTS i
5 ﬂvhlch ar'e tersinal nodes of a PNT tree. _ Each non- tormlnal i
§ N -node forms -a root node of a PHT subtree and the PSE set §
g contains the teras of all sgccessor nedes as well as-. terms g
; - pertaining éxciusively to- this node. 7The PMT associated
: with each -of - these exclusive sets can -be distinguished
: during ’EMT .generdtion since either the maximum size PNT .
: o .

(spec1F1ed by a user 1nput parameter) had been genefateﬁ

-from this p051+1on in tho tltle or a éerminatinq break .
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i// ,pharacief iigfou%d‘iﬁmeQiatélyﬁéiIBVing the PMT.
; - " Let us assume that the PNT gereratior process creates
only £ﬁese~typesxof entries;’vcan tﬁe useful PMT lists used -
for the é;ototype Dk;IC modéel’ be generated? - YPiqure i 4
a =t

displays  the, terminal EMT statistics, Z<t>, tha§ vould be ,

< generated frcm the'ggc:mal',PgT list of FIQQte 7.1;t By
‘% . . sea# z<t> Termimal EMI - . ", Bty -
100 -4 INFORMATICN . . : *25
g 104 4 INFO&HATICN’COVTROL L - 5
108 1 INFORMATICN' CONTROL BY AUTOMATED 1
' 109 1 INFORMATICN DISSEMINATION <« - 2
- 110 1 INPORHATICN CISSEMINATION TO SCIENCE 1
3 111. 2. InzgRuATIcu PROCESSING . 5
o 113° 2 INPORMATICN PROCESSING CONTROL L2
i o 115 1 INFORMATICN ‘PROCESSING UTILITY 1
. o 116 3 INFORMATICN SCIENCE PROGRAMS. 3 -
R 119 6 INFCRMATICK RETRIEVAL 6 :

- . Pigure 7.4 Teﬁmidal PMT statisticé; 7<t>, for the
: ’ PMT qgroup of Figure 7.1. P<t> represerts the
- nornal EHT stat1=t1cs presented in Vlgure 7.7

? -
LA . ¥
- -

«

,rearrénginé the  expression - for ,<t>, the normal PHT
' statistics, P<t>, can ke calculated. ’
~ o PEE> = 2<E> ¢ PSS (b)) D
The‘ca;culatibﬂiis straightfbrwa;d, tﬁough ‘recursive, fhe
" implications for a selection algorithm, hovever, are not so
S simple. Unless all éhe PSEs from a given termihal PMT entry -
. are chosen for ,thqu;fipal inéex, £he PSEs nofﬁchosén vill
bhave to be modified to,con%orm to a chosen AMT. To parformh,‘
the moixflcatlon of koth the ‘main’ ferm and subordlnate tern

entries, sole rnew termlnology must be 1ntroduced vhich

. .. . _r A . . - /7
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describes the generation of términal PMTs and their PSEs.

".This is devaloped in the next section. -

¢

-

o T, 2. ngximal ﬁaiﬁ~1eggs (MMTs) and Speciticity Units
To 1nplement the processes described _-in  the -la'st

sectlon, a restrxcted set bf PATs. to be gererated, which are

all ter|1na1, will be called nax1na1 .main terms (MM Ts) .

—“—-m——-

S

Haxlmal main terms ate constructed from a t1t1e in segments,

~ca11ed _gecxfxgltz unit Se . The sg_c1f1c1t1 of a main term 1s

the number of specificity unlts contaxned thereln. If a

L

maximal main . term tequires’ _aLterat1on durlng the AMT

selection process, it is modified from ore of higher

" specificity (i.e. having greater number of specificity

units) to one’ of' lover specificity by the deletxon of

.specificity un1ts fros the _MMT moving right £o.left.

Specificity units are defined formally in two classes:

.

1) any sord not appearing on thé’primary stoplist;

-

2) the shortest contiguous string of wvords delimited on’
the left by another speéificjty unit and erding w;thaa
word that is nct a member of .the secondary stoplist.

Figure 7.5 illustrates the specificity wunits foupd in %ﬁ?
particular title, °
~Combining the definition of specificity units with the

.previous definitions.for potential mair terms (section S.Z)f

a maximal main term has the following characteristics:
a) the first word of a MMT is a type 1 specificity

unit:

o ﬂ“"W"W#AWW&W N
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Specificity Units ' , -

‘ ' ' ' 110

THE -RETRIEYAL OF INFCRMATION BY AUTOMATED SYSTEHS: A SbRVEX
. / & . "

#

. G e s - e D et Sl e

’Type 1

RETRIEVAL

INPORMATICN

AUTCMATED -

SURVEY : .

“ype 2
* OF INFORMATION
BY AUTOMATED
SYSTEMS
- ‘A SURVEY

Figure 7.5 The speéificity units generated from a

title.- The word "SYSTEMS" appeared on-the primary

stoplist and the words "THE", "OF", “BY", and, "A®
- ,appeared on the subordinate stoplist

b) contiquous specificity units of type ?‘are contai;ed

irn the MMT as long as a maximun spécificity (supplied

;htough a user input‘parameter) has not been surpassed,
'ér terminating [:um:t:uation:= has not bheen found while
atteampting to construct the next specificity unit.

The maximal main terams that can be constructed from the

title illustrated in Piqure 7.5 are disglayed'in Figure 7.56.

Typically the nrumker cf MMTs found in a title 1is equal to

"the tnhumber of significant words found therein. The speci-

r

ficity of each of these HMIs is dependent upon. ore of three

factors: the input parameter indicating the maximum speci-

ficity the terminating funétuatioh: or the 1length of the

title (if no  *“erminating punctuatioh'is used). The total
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vaximal Main- Term. ~Specificity
RETEIEVAL OF INFCRMATION- 8Y AUTOMATED 3
INFCEMATION BY AUTCMATED SYSTEMS 3
AUTCMATED SYSTENS - 2
SURVEY ' 1

Figure 7.6 The maximal main teras formed from the
specificity urits illustrated in Piqure 7.5

RPN R g

number of PMTs that could be generated from a given title is
the sum of the specificities of MMTs gererated from.the same
title. In the examgle abovz, .nine -PNTs would have been

generated wvhereas only four MMTs. Assuming that a coaputer

record of the type illustrated in Figures 5.3 and 5.5 is

constructed . for each EMT or MMT, then, in_ this example-

“

-~ alone, 1less than half of the records generated gé; index

Jproduction ‘with PMTs would have to be generated with KMTs.

7.5 An_AMT Selection Algorithnm

—— ———

Fach MMT generated as above produces exactly one -AMT in
the final index”such that a covering index must result. The

selection procedure thus reduces to choosing ‘the propéf'

" specificity for all AMTs from the MMTs generated. Again, we

7

refer to the organizaticﬂ of the MMT groups to describe :a
method of naripulating these terms, and according to the
definitions in section 4.2, the terminal PMT group of Figure
7.4 can now te' looked upon as such an MMT group.

The -MNTs can be segmented into 'groups in a fashion

similar  to the PATs, membership being determined by the
4 .
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initial specificity urit. The ¥MT group is agair orgarized
'as a tree in left-list form, though mary intermediate’ nodes

‘\\\\\ ‘of the corresponding EMT tree may - be absent since all

T - 3
\\\\\\elgments are terminal. Note, for example, the abseénce of
L e - N

L. T . L.
"INPORMATION _SCIENCE" as an MMT in Fiqure 7.4 which was

—

\\ T . -, . .
present as a PAT-_in ‘Figure 7.1, However, ~all the

| . e

oy

i#formwtion is present in thgﬁBMQ\gEee t6 .construct the PMT

—

tree of Figure 7.3.
. - . ’ . s
\ The actual specificity of each of the AMT selected or

qeﬁerated from a - MMT group must be determined. Since it
\\!ouid be quite a chore to input that information for each

been?designatéd wvhich may be overridden ty an index analyst.

3) The specificity of the first AMT of the group

[y

's 1,
1

<
¢ s e B

2). The specificity of.the next AMT of the group is

\ .
) \the minimum of the specificity chosen for the
oo .
lpresent entry and the MMT specificity of the  next
. |
MM T,

Fecépse_of the second rule, few override comaands need

i

i

speciFiedXin Figure 7.2 from the MMT group of Figure 7.4,
}

to b% applied per MMT group. Ir order to create the AMT

b L : . . ‘
the gverr%ie compmands displayed in Piqure 7.7 would be
S " '
necessary. ' Note how the remainder of the specificity

i

1 k :
tailoﬁing would be handled hy the default specificity rules.
g !
|

1
'
|
{

[ | |
[RIC \\14 o -

-éntér, the folldwing set of default "AMT ébecificities have
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Override N¥T
Commands Sej# MMT

. 109 INFORMATICN
104 INFORMATICN CONTROL

o i, i, Gt i 4O

103 INFPORMATICN CONTROL BY AUTOHATED
107 - INFORMATICN DISSEMINATION

119 INFORMATION DISSEMINATION TO SCIENCE
(111,2) 111 -INFORMATICN_PROCESSING :
(113,3) 113 INFORMATION PROCESSING. CONTROL
(115,2) 115 INPORMATICN PROCESSING UTILITY
(116,3) 116 INFORMATION SCIENCE_ PROGRAMS

S S e s A S YD s St Pt

119 - INPORBATICN_RETRIEVAL

Pigure 7.7 The. selection override commands
necessary -to form the AMT selections illustrated.
in Pigure 7.2 frcm the MMT group in Pigure 7.4,
The ' ccamands are ordered pairs of numbers
signifying the sequence number of the MMT to alter
and the desired AMT specificity. The underlined
teras depict the AMTs selected.

" 7.6 Automating the AMTI Selection_Process

" If the index analyst determines the actual ugin' teras
strictly bf the f;equency of occurrence of distinct concepts
fouﬂd in MMT groups, then the selecticn process itself
becomes a candidate for“autonaﬁion {Belzef,71,Carroll,69}.
Reasdning that an ANT cf higﬁer specificity is chosen over a
less specific one tecause the ~less specific entry voulﬁ
cover too zany titles, a selection aiqorithm can be
determined, - o o '

Let us assume that an upper limit is imposed on the
nuqber of titles to ke covered by an‘AHi. I€ *+his limit is

exceeded; then AMTs will be sought at the next higher 1level

of spegificify. At this higher level, AMTs will-be chose:

i

I

T
,
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1
s

only if the ﬁumber of titlés covered by these terms meets
socne gminimum criteria. of course, any AnTs of lowver
- : - specificity bypasSéd while seleéting' a more speéific AT .
’uill also be cﬁo%ep‘as an AMT at the cnrrentxspecificity tox
.. maintain coyerinq.‘ The ba;ic‘ idea. is, to select Aﬁ?s

covering approximately an eéuivglent numker of titles while

13

. -

selecting, vhen possikle, the most sSpecific AMTs from the

- ; v MMT group 7co§ering"tﬁe. tiéles. éhe glgorithn; described
| more forsally in Pigﬁre 7.8, egaminés the éHT tree generated
from an ~ MYT éroup and_atienpté to brudé’nodes so that gge

- titles covered é*clusjvely by each node fall between the

[ values MIN and MAX.

. SELECT(D—- — - : “
—NT. P<T> > MAX o ‘

{ '2, Select Z<T> PSE whose AMT. is the
| specificity of T .
. . . { ¢=>3. R = next element of S(T) 1no more, retirn
i S | Y<~U4, 'SELECT(R) ’ - ' :
: bee>5, P<T> < MIN i
——N : s
[ 6. Generate P<T> PSE, whose AMT is one less thar
. I the specificity of T - -t return
t—->7. Select P<KT> PSE whose AMT is the
specificity of T .. _ v : return

where P<T> and Z<I> are, respectively, the number i
of .total PSE and exclusive PSE of the node T, and - :
S(T) is the set of successor nodes: of T.

Figure 7.8 The 1lc¢gical flow for an automated main
‘term seIeCtiOQ”pxocess?” .

The algorithm is called initially with the root element

of a PMT tree and gfprunes all subtrees found therein.
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Assumlng that MAX is 4 ani “IN is 2, tho rpsults of applylng

- the alqorxthn to the EFT tree of F1qure 7.3 is dlsplayad in

LR T R AL R LR R

Figure 7 9. The actual main. teras automatically selécted
: from the PNT - tree of Pigure' 7.3 are summarized in Figure

i , 7.10.

P(INFORMATICN) = 2%
select 4 PSE whose AMT is INFORHAWION
*.CCNTROL next elplent of S(INFORHATION)
P(* CONTROL) = 5
select 4 PSE whose AMT is INPORHAIION CONTROL
* * BY AUTONATED next elenent of S(* CONTROL)
P(* * BY AUTOHATED) =1 -
generate’l PSE whose AMT is INPORFATION CONTROL
no sore elements in S(* CONTROL) =~ '
% DISSE&INATION next element of S(INPORHAT‘ON)
B(* DISSBBINATION) = 2 "
select 2 PSE whose AMT is INFORMATION DISSEMINATION
* PROCESSING next elenent of S(INFORMATION)
P(* PROCESSING) = 5 C _
select 2 PSE whose AMT is INFORMATION PROCRSSING - B
* * CONTROL next element of S(* PROCESSING)
P(* * CCNTROL) = 2
: -select .2 PSE whose AHT is INPOR&ATION PROCESSING )
I : CONTROL
* = UTILITY next elenent of S(* BROCESSING)
P(* * UTILITY) = 1 ~
generate 1 PSE whose AMT is INFORMATION PPOCESSIWG
ne more elements of S (* PROCESSING)
% SCIENCE next nlenent of ,(IUPOR&ATION)
P(* SCIENCE) = 3 .
select 3 PSE whose AMT is INPORMATICN SCIENCE
* RETRIEVAL Pext elenent of S(INPORHATION)
P(* RETRIEVAL)
.select 6 PSE vhose AMT is INFORMATION RETRIPVPL
no more e€lements of S (* RETRIEVAL)-

e Ak 1Y

AR IR I R L N TR U T W
N WA e W D e W ON e W DD ek D)

WWNRN=DIN - NWWEN NN = .

Y8 o e

U

NN = DI = DO W W
LIRS N U T R N TN

LD wd =) ) DN e

£

Figure 7.9 A  trace of automated main term
"selections for the PMT tree of Pigure 7.3. The
numeric pairs:> refer to -  fecursion level and
algor1thu line numker respect1vely._
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- . o : * Titles covered ky - PoaT
: : L ANMT ’ exclusive PSEs - e

e e o oA L8 B
v N

INFCRMATION -
INFORMATICN CCNTEOL =~ -
INPCRMATION CISSEMINATION
INFORMATICN PBCCESSING

! INFORMATICN PROCESSING CONTROL

: e INPIRMATION. SCIENCE :
: INFCRMATION. RETRIEVAL

NI wNwN B e

.R'.

wn

Figure 7:10 A 'cullary of automatic main ters ~ - = '7,1 :
selectlons perfotled on the - PHT tree of Fxguro 7 3

7.7, -Autonatxc C_AMT Selection. Pailires a and_their Remédies:

The KJIC-DKaIC ﬂlktld Index

The- ANT selection algoritha discussed préviously  bhases ’:1? %

the selection brocbdute on 7tuo criteria qsualiy ﬁsed\byl )

,index abaiysts., Tﬁe'*first is ghé; SpeEifiqity of the

potential main teﬁn sincérthé more specific-a main term, the' - ; :f :

léro information éonvéyéd'to the user. The second -is the

i - puabér o£ oécu;tences of the PNT to deteimlne the 1mportance
of a phrase in the context of thejdatq base belnq indexed.

- %

The analyst hsuglly chooses a more specific main term, where . ff
bossihle, pro#ideﬁ there ;}é a sufficient nuaber of
occuttences in items found ;n the data base.

There are 51tuat10ns, houever, where the most spec1flc '"? E
PHT is the most appropr1ate even zf 1t‘occurs only ‘once in
the data basg (:.q., WAMERICAN CHEHICAL SOCIETY", rather

than "AMERICANY, or “AMERICAN CHEEICAL", an example taken .

from the prototype DKWIC index). Consequently, a selection
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algorithm which determines specificity of maig ééﬁgs sglely
01 fhé basis of;pccﬁrrenéé of phrases in the data basé. ;iib
fail when the technique is applied to low Qécﬁgrinq phrases.
An‘instanée of £pis is ghowr in ..Figqure 7.10 vhere fhe
selection algorithm chose ”INPbéHATiOﬁ SCIENCE® oiérxthe
more specific ters "INFORMATION SCIENCE ‘PROGRANS" which
probably would have been Chééen by aﬁ index analyst.

The occurrence- frequencies o%f these lov¥ occurring

‘phrases wusually fall telow tﬁe'thresﬁbld for creating DKWIC

N
permuted sukordinate entries. Conqequently, they have been
formatted as xuoc-type, entrles 'in  the KWOC-DKWIC hybrid
index. . The. fallure of ‘the selectlon alqotith-, then,

results froa its Lnability to select or create the most

Y
-

approériate sain tera in"a KWOC-type entry for these 1low

occurring specific cencepts. Hovever, as discussed in

section.312.f, the KWOC-type format has few advantages over

the KWIC format., Extraction of main terus makes the KWOC

format reseakle traditional indexing formats, but the user

" still _has to scan the context of the title to recognize

- fully the meaning and usage of the actual nmain 'tegu. The

KWIC format, on the other hand,” dées not require the reader

" to search for the context about the kef p&fase since the

remaining part of the txtle is 1lned1atply presented. " The
\

R KHOC~DKQIC hytrid 1ndex (section 5.1) evolved as such szmply

because Kwoc-type entcles seened t6 be consistent with

DKWIC-type entries. However, if the index column (or key

A

S
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‘window) of KWIC index eniries were left just1f19d, they
would bhe equally as auch COEpatlble vith DXWIC entties as
are the KWOC-type entries. ?ﬁe“ KWIC-type entry would

. resolve the selection prohleu4geﬂtiqpéd above in that the '14
- vord irp iéft;justified index coluar vould be foiloued p} qil "'i
é - - of the temaining words in thé;tigle; thus. haking the =ain
H : index teram. for’ a’ Lév occurring ’congebt’ 5S'specific'as

néeded.

COMPUTER (5) GRAPHIC (S) | o -

............................................;..... 085

ANALYSIS PROGRAM: ETCUCATIONAL APPLICATIONS IN ELEC+ N73.
. APPLICATIC“% IN. ELECTRICAL ENGINEERING +DUCATIONAL 073
*‘CIRCUIT ANALYSIS PEOGRAN: EDUCATIONAL APPLICATIONS+ 073
COURSE IN * ..........................AN ELECrIvE 068;3
: - ECUCATIONAL APPLICATICNS. IN ELECTRICAL ENGINEERING+ 073 -
Ei ELECTIVE COURSE IN * .vusececccocoonccccccccsesAN 068-3
. ELECTBICAL ‘ENGINEEEING +DUCATIONAL’ APPLICATIONS IN 073
ENGINEBRING *DUCATICN!L APPLICATIONS IN ELECTRICAL 073
FACULT! VIE“‘ * oooooooooo.ooooooooooo.oooooo.oo.o 26“‘“
PRESH”AN AND *'ooooo.ooooonoo.oo..oooooootootooTHE 068?2
. * INFORMATICN PROCESSES AT THE UNDERGRADUATE LEVEL .. 068
L ) LEVEL .INFORMATION PROCESSES AT THE UNDERGFADUATP 068,
E i - * ‘EDIA ............................................ 068-1
PROCESSES AT THE UNCERGRADUATE LEVEL .INPORMATION 068
PROGRAH‘ _EDUCATIONAL APPLICATIONS IN ELECTPICAL EN¢ 073
STUDE“fS' VIEH' * - oo.oooo.oooo.ooooooooooc.o..oooo 26“‘2
" UNDERGRRQUATE LEVEL .INFORMATION PROCESSES AT THE 068
V_IEQ: * C\..........t..t..t.t..t...;.......FACULmY 26“‘-“
VIE“’ * .c\'o\..o..o..tootooooo.oo.t.ooooo.STUDENTS. 264-2
CCMPUTING FACILYITIES AT THE UNIVERSITY OF ALBERTA +ME 257- -3 .
" CONSTRUCTION ENGINEERING FOR HIGH SCHOOLS +C STUDY OF 080 !
CONSULTATIOV SERVIGES - ACCREDTTATION cscecccscccees 153~-4
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Other advantages cf the KWIC-DKWIC hybrid format are as
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0 ’ 1) The overall size of ‘the index is reduced since the %ﬂ
l Vi . © . .
Lﬁ ‘ KdIC éntfie§ réqﬁire no main term heading. % :
&9 T 2) The.sizé'of‘the index 'is further rédgced since *eaéh g'
e KWIC entry&requirés é-sindle print iiﬁé wvhile the KWOC- §1
% type entries utilized in the KHOQ-DKHIC' Hyprid index ;
- -% occuéy as ‘many lines as- necessary to- contaibh ‘the enti:é
% 3) An accurate account of éhe nﬁgbér'of lines necessary
» % to print the index can be accumulated during the index :
. § generétibn:ptocess. 4 o M ;. - _
. % Figure 7.11 depicfs a ;brtion of an indei in KWIC-DKWIC 2
7 % for;at.? . . ’ . _ ; ‘ . -
: % « 7.8, 1Implementation_ g;_gg, ;_ted AMT_ Splectlon in_ KHIC-
s DKWIC Hytrid Indexes =
:% The method of fonétruCting DKWIC index ént}ies fronm
% maximal wmain teras differs considetablyrfrén either of the .
3 i | othér DRVIC implementations -previously described, With
’ 1 maximal main terms, no potential suﬁdrd%na;e entries can be
-é '~ constructed until the,specifiéity'of;the aétuai maim.iétm is
§ ) ] dete;nined. As a consgqueécg," theA generation prbcess §
§ requires five dis‘inct steps (Figure 7.12) which are :
% developed in the five subsections that follow. . : D
7.8.1. Generation of Magisal Main Teras o :
’ 5 Froa thé input data base, the %main-term and
% subordinate~ternm sto;lists,‘ and the authority 1list, two
% files;a:e qeﬁerated. The first fi{e is_a title pointer file v§\;
) ) 3

[
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oopmTm——— ¢ f - 1
-} TITLE | . ’ —| AUTHORITY |
| PHRASES |— 1 | I ¢LIST . |
L 0 —d l l L . - 4
i : | r - : u B |
| p— 1 L >| EXTRACT | {4 I , .
| ¥ TITLE {{=————| MAXIMAL =~ |<{=—=——2——| MAIN .TERM |
| | POINTERS | r—=—1] MAIN TERMS |{——q - |  STOPLIST, |
f v i 4 { L > - 4 ] L md
I | T a7 |
T < v b= —
R B MMT |- —e—y L { SUBORDINATE |
| -1 { JKRECORDS {(qt>] SORT MNMT 4 - ) .STOPLIST |
1 | t—————J}| | CREATE PMT TREES |— L — -4
1 . I SELECT AMT I °
P | ¢ = — 4| r . ]
t | | N el ANT |-
M |- v - ~——1{ MARKERS |
‘, | | — - !_. 1 L el
| te——=>|] ALTER HUMTS |<{———d "
i | # | TO AMTS . |- 1 r —-
| ¢ - 4 t—>| AMT & |
P ' t ¢l RECORDS |
| | v ’ o | - 4
| . = — —= R .«
| t——————>| EXTRACT AMT FROM TITLES  |<J T,
1> ) | CREATE SUBORDINATE ENTRIES | ,—— 3
. > PEEMUTE WHEN NECESSARY f—=>] INDEX" |
L - - ; - =4 ¢f ENTRIES |
' ll' 3 )
V- - ol |
r - { - |
- - SORT a<-—-——4
. | PRINT ENTRIES }
L . —

Figure 7.12 The ‘system design for creating KWIC- .
,DXWIC hytrid indexes with automatic AMT selection

"t

wvhere a fixed length record is constructed for each input

7 : 3 . \
title record. Fach record in the ‘title pointer file

consists of five arrays which specify the locatf6§, length,

main-term stcplist digpositibn, suhordis%té-ﬁerm\xstoplist

-

disposition, and the class of terﬁinatihb punctu&fipn'for‘
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ot , | g
y s | 1. READ 8 SORT STOPLIST . | =
VT | 2. READ AUTHORITY LIST - I - =
; o { 3. INITIALIZE' HQRD PINDER 5 TITLE SEQ NU#{ . . % ;
NG = ~>} 4, READ NEXT "‘I'ILE. BUMP SEQ NUM-NO MORE?|Te——rmy _ g
AN | 1 5. CREATE TITLB ‘LOCATOR DATA : | o %l .
} | i A EQPLY AUTHORITY LIST TO EVTIRE TITLE, | | E|
Lo | I | DELETE EUNCTUATION = - N | - I
§ - | ¢ >4 3 LOC\TE NEXT~HQRD IN, TITLE - NO HORE’ IT—7—1”r E SN
‘g | | =T 3.‘15 HORD CN" PRIHARY S'T‘OPLIST° i P : )
. E -1 o« | 9. INITIALIZE SPECIFICITY 7O 1 r It 3
g | |10.°A$SOCDATE LEﬂGTB OF CURRENT MMT VITH | I PR E
: P, { SPBCI#ICITY 5 -STORE IN MMT PRECORD | {1
R | -1 =211 IS SPECIFICITY AT MAXIMUM? - B I N Y
I . sx\| | | —>112. IS PUNCTUATION TERMINAL AFT LAST WORD?|T-§ | |
S . Ly 113, ADD *BXT QORD ‘TO HHT, INSERT BLANK S B B
[ & , I I.4=T{14,. IS LAST WORD:-'ON SECONDARY STOPLIST? (. | | |
p | | t———{15.< INCREASE SREGIFICITY . EREE
Lo (I {16, SHORTE mHBT TO- LAST 'RECORDED LENGTH 1<~ | |
i I § . AT CURR NT PBCI'ICITY, IF NECESSARY i I
2 { t— |17, WRITE*OU HHT RECORD a | (K
P L— <18, WRITE OUT\TITLE LOCATOR DATA 1 | -
M {19. SORT MMT F LE“BY ‘MMT . | oed
H L ’ : - ' 3 B
Flgure 7.13 Flowchart Egséri,bin'g ‘maximal main term 3o
T generatxon SN - ‘ g ;
. ) ) AN ) :
% A e o . £ . 'a >‘ !"“‘\ -~ 1 & 3 i
i " each. word in the t1tle. 'z.‘lu.s mfornatmn is recordléd/at . '
“ tth tlllé‘ for alater use i.n constructlng actual subordinate .
; - ' entnes fron the corresponding tltle. ‘ ' ‘
; The. segond file, the HHT Fllé, consists of dll maximal -
A H o
i \ z main teras w}uch could be constructed from tho input t1tle
xf data tase. Re‘corded with each HHT is:
:z:‘ i .
1 L a) v ha sm;uence rumber of the title. ftfm which it was
;.—\ P [ vj -
2 . i E
R extracﬁids . . . ) . .
{ . LT . 3
§ b) the number of specxficity unltﬁund in the MMT;
g c) the number of characterq im any AMT generated from §
E o ) th-1s MUt if a specificity less thar or equal to the.
%f .~.. _._. . . H ' . -4 . 7 -
g | 2
Q - 5
- A - i N , -l
g E 7
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constructed specificity is- de51rcd .

- A slmpl;fled flowchart for generatlon of these

qiven in Pigure 7.13. !

C7.8.20 Selection of £_Actual Main_Terms 5

The sorted HpT file acts as' the .prinme inpﬁtfscurce for

this phace bF-the'indéx generation. - The automated sel@ctlon

‘process consxsts of three dlstlnct segments each of which 1s_
invoked . for a- MMT qroup found 4in the 1nput f1le. The £1rstxl
task is-to segnent the MMT file "ifite groups and, in:,thg
process,‘ construct  the . PHT tree and "accunmulate thé
statlstlcs ccncern1n¢\P<T> and 2<T> (see section 7.6(?{' fcf
each node of the EMT tre _ T S .

In ordar to conserve space, -the PMT tree. representatlon

4

‘contalns two entry types. The flrst type is a normal node . -
entry which contalns three parts' P> - the vumber of
potential maxr terms that .could be‘qenerated for this node;. '
Z<T> - :the number'of termlnal PH for thls ﬁode° ‘avd a .
‘£ilial 1link to indicate the ‘next entry 1n the successor spt_

that contains this node. ‘The second type is. for, termlnal

nodes representing FEM1Is ‘of ﬁwximum specificity’, where P<T>

is equal to 2<T>. For these nodes only one entry in the

Ar o e et B g Wnp )8 M e s e ~
f . [
. TR I | " o
' [

tree structure is necessary since any brother elements will

Le stored consecutirely in the 1inéarizod tree format. A

o o 3 s A 3
o 4

linearized PMT tree for the MNT group shth in Flgura 7.4 is .

- JUE NS

illustrated in Fiqure 7.14. - A flowchqgt“,rdescr1b1ng -

cons;rud&ion of  the. -EMT- tréé'érafthe-accnmulatioﬂ of the . v
vy ) " - * .
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c,% P<T> and Z<T> statistics is dgpicted in Figure 7.15. ‘ §
: Once the PMT tree for an MMT group has been built, the %
4 - ) o ‘ |
i, ‘AMT selecticn procedure outlined previpusly (sections 7.5 §
% . and 7.6) chooses the actual specificity of each AAT (see %
L ¢ ) 2
-k + Figure 7,16) . Since the rfecords from the MMT file necessary §
o to construct the PMT tree have already been processed, the
M ‘ : ) -
. : selection procedure indicates the manner in which the” MMTs
i , e i . 4
: found in the tree should be altered by creating marker
) :% 13 . M C—)
g tree tree h ’
R sequence element implied PMT
| 1. 25 " = B<T> .- .
2. 4 - LT {— INPORMATION :
z —3 24 - brcther link 4 | . . i
_ig ‘ “. 5 h B ’ ‘ - r"
2 : | 5. 4 f{— INFORMATION CONTROL o
E N . Y. »
] 'f;A } r—fﬁ. 8 4 : )
. 1 7. 1 — INFORMATION CONTROL BY AUTOMATED
LoE | w>8. 2 4 , ' , .
LB { 9. 1" |~ INFORMATION DISSEMINATION
- "féﬁ { —10. 12 4 : 5 - ; o
. L 1. 1 - INPORHATION.DISSEUIN#TION_TO SCIENCE .
i | ->12, 5 4 - ' : ) -
y { 13. 2 |- INPORMATION PROCESSING.
- | r—14, 17 4 \
= s, 2 - INFORMATION PROCESSING CONTROL
t {. 16, 1 -~ INFORMATION PROCESSING UTILITY
| «>17. 3 4
| . 18. 0 |- INFORMATION SCIENCE
5 | =19, 21 4 / :
R Y 20. 3 - INFORHAT?ON SCIENCE PROGRAMS
-8 | =>21, 6 4 . !
Do | 22, 6 |- INFORMATION RETRIFRVAL
o 1 —=23, 24 4 s
o Le—u>24,
: %. figure 7.1% An 1llustrativn of the linearized PMT
LE e ) tree ZIcrmat tor the MMT /group illustrated in
P °iyire 7,4. 91ly the quantities laheled "tree , 3
T element" are stored. K ’
% — - - "i . 7
§ i
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1. RECORD THIS SPECIFICITY AS SPECIFICITY
OF GROUP LFADER :

2. SET NO YATCHED .SPECIFICITY UNITS:

SET LAST SPECIFICITY TO ZERO

. INITIALIZE TREE SEG NUM

4, IS MATCHING *SPECIPICITY LESS THAN LAST
SPECIFICITY? : ,

5. CREATE TREE ELEMENTS §5 TO SPECLFICITY

OF LAST MMT - ~ SAVE SEQ NUM OF PMT

ELEMENTS: OF SPECIFICITIES LESS THAW

‘MAXIMUM

6. RECORD 1TFTS SPECIFICIT! AS LAST

SPECIFIC:

7. READ #MT rILE ~ COUNT MATCHING MMT:

THIS IS.Z<T> POR" LAST SPECIFICITY

"COUNT NUMEER OF SPECIFICITY UNITS

MATCHED. IN FIRST NON-MATCHING MMT:

RECORD SPECIFICITY OF HMT AS THIS

SPECIFICITY ,

3. UPDATE P<T> FOR ALL TREE ELEMENTS FROM

WHICH MMT WAS .CONSTRUCTED -BY ADDING .

2<T> TO THE ACCUMULATED P<T> OF ALL

ANTECEDENTS

IS THIS SPECIFICITY LESS THAN MATCHED

SPECIFICITY?

CREATE FILIAL LINKS FOR TREE ELEMENTS

BELONGING TO THIS NODE BY RECORDING

TREE SEC NUM"IN LINK POSITION OF

ANTECEDENT TREE ELEME#TS OF GRFATER

OR -EQUAI SPECIPICITY:

WERE NO SPECIFICITY ELEMENTS MAYCHED

w

J .

F

y

— - — —— — — v )

<
A
b

|
]
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o
.

b
b
[

&

[~ T e e . e - ——— W — — — A —— —_————— — ——— — ———
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.
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-
N
.

i
"
e o e e e - —— —— ——— o —— —— - — = ———o—

Figure 7.15 Flowchart describing-the construction
of a PMT tree frcm a MMT group

R\

recordis. Each marker record consists of four 1temu. the

initial sequence nusber of a corntiguous set of MNTs to which

the selectel AdT /é%écificity applies; the ending sequence
numter for this set; the spacificity of , theé AMT. selected;

ahd a fourth field, always zero, which is required for

proper ccllation. A second type of marker is generated

" v
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1. RFCORD ENL CF TREE (I.E. RANGE OF PMT

HAVING SPECIFICITY 1
2. INITIALIZE SPECIPICITY, TREE SEQ NUM

3. BAVE ALL PILIAL ELEMENTS PROM THIS
SPECIFICITY SET BEEN EXAMINED?

4, SET UP BRANCHES IN TREE TQ ELEMENT OF |
‘HIGHER SPECIPICITY AND NFXY ELEMENT OF|
SAME. PILIAL SET I

-5, IS THE NUMBER OF TITLES COVERED BY |

THIS ENTRY |

A) LESS THAN MINIMUM?

B) LESS THAN MAXINUM OR OF MAXINMUM (T——
SPECIFICITY? | |

C) GREATER THAN OR EQUAL TO MAXIMUM? |T— |

6. THE NUMBER OF MMT ENTRIES AT THIS 1<— |
SPECIFICITY ARE CHOSEN AS ANMT : | |
-

|

y

|

e . S S — —— ——
- oy w— are

[

b o S e . e I mn win R e GEE e D MR aan P e . —— o

7. INCREASE SPECIFICITY, POINT TO FIRST |
FLEMENT OF THIS HIGHER SPECIFICITY SET|
8. THE NUMBER OF PMT ENTRIES AT THIS | K
SPECIFICITY ARE CHOSEN AS AMT |
POINT TO NEXT .ELEMENT OF FILIAL SET |
10. THE NUMBEER OF PMT ENTRIES AT |
SPECIFICITY ONE LESS THAN SPECIFIED |

{

I

|

|

\
3

ARE CHOSEN AS AMT.
11. POINT TO NEXT RLEMENT OF FILIAL SET
12. DECREASE SPECIFICITY AND RECORD AMT

—— —— — — ——— - ——— — ——— - — —

o

|

fr i — ————— —— i — - — —— —
O
.

<
COUNT AT THIS SPECIFICITY N .
13. IS SPECIFICITY EQUAL TO 12. \\\

A\

o - wan
e -

Fiqure 7.16 Flowchart describing the AMT selection

process
/

which ccnve}s the nughér of exclusive PSFs which a specific
ani will head. This marker is distinguished from AMT
markers by a zero ending sequence number. The beqinnipq
sequence nuﬁber is the MMT sequence number of the first AMT
of this set. The fourth field of this record contains the

exclusive PSE count. This, information is placed in the
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marker file to determine whether the sutordirate entries of
this main term should te permuted. The two marker formats

are displayed -in Piqure 7.17.

i | :
-initial MMT final MMT | specificity | 0 |
‘Sequence |  sequence 1 - | '
L 4
Actual Main Term Marker

po owmn e -y
w—

initial MMT | 0 | specifiéity { exclusive
sequence | ' | PSE count

—

o omn o
—-——

Exclusive PSE Marker

Figure 7.17 The formats of the actual ‘pair term
and the exclusive PSE markers produced by the AMT
selection algorithm

A N
\

The final step in selecting actual\main terms from a

MMT qroup 1involves sorting the term markers for the group. .

A1l markers are stored temporarily in main membry until all
.selections have been made from a group. Since the exclusive
PSE markers need to ge-plaged beforc all references to the
MMTs they concern, thée sort is performed or the first two
fields of the marker records. When the "sort is complete,
the warkers are written onto- a file and the selection
process continues with the next MMT group. Figure 7.13
displays -a sorted set cf markers and the implied selections

performed on the MHT group of Figqure 7.4 for maximum posting

!
I
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limit of 4 and minimum posting limit of 2.
3 ;

Selection_Markers
beg# endl Spec cnt MAMT

A e

e e e <l b e et e S

. 160 o 1 4 .
. 100 104 1 &0 ’;gggggﬁg;on : . i
: " 104 0 2 5 : :
- 104 108 2 0 - INFORMATION CONTROL .
108 109 2 0 INPORHATION CONTROL BY AUTOMATED
] 109 6o 2 2
. 109 111 2 0 Iuronuarxon DISSEMINATION .
e INFCRMATION DISSEMINATION TO SCIENCE
"} s 11 0 2 3 o
- E 111 113 2 0 INFORMATION PROCESSING - ' :
To113 o 3 2 _ k ‘ 3
113 115 3 0 INFCRMATION PROCESSING CONTROL
115 116 2 0 INFORMATION PROCESSING UTILITY
: 116 o 2 3 ] : .
g : 116 119 2 0 Insongarrog_ggoc35§;§§ PROGRAMS
: 119 0 2 .6 ) _
: 119 125 2 0 INPCRMATION RETRIEVAL -

. Pigure 7.18 Aan illustration of the * ANMT and .
: ‘ exclusive PSE count markers automatically produced .-
by the AMT selection algorxthﬁ from the MMT group
of Pigure 7.4. A maximum posting limit of u and a
.minimsum posting of 2 was used.

. ' ' 7.8.3. Generation of AMTs From The MMT_File_and_AMT

Macker File

The maximal main term file and the actual main term

marker file are processed iﬁ parallel Auring this phase of

the index generation (Figure 7.19), Two distinct operations

are performed: the MMTs are altered to the specificity

indicated by the markers produqed in the last phase; ardg, : |

4
each newly gererated actual main term is coded by a tield

A Ll

which designates the type of ASE tﬁat should he formed for

E

this main term.

»
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Ve ) The marker file forms a non-overlapping séquence of

instructions tc modify each record of the MMT file. 'Because

WL R A AR R A A

of the sorting technique applied during the selection phase,
an exclusive PSE marker precedés the first reference to each

nev actual main term entry that is to be constricted (see

Figure 7.18). Because of the organization of the MNT file,

all maximal mair terms that aré to be modified tc the
L
specificity indicated Lty the exclusive PSE marker will be so

E —

1. GET FIRST MPET RECORD & INITIALIZE SEQNO]
2. GET NEXT MARKER RECORD
3. IS IT AN AMT MARKER?
4. REAT MMT FILR UNTIL MMT SEQNO MATCHES
5. SET PERMUTATION PLAG IN MMT RECORD -

IF RECORD COUNT FOR THIS SPECIFICITY
- EXCEEDS PERMUTING 'THRESHOLD:
6. ALTER KMT TO STATED SPECIFICITY & SAVE

r
|
>
|
!
]
|
!
' ;
———T| 7. HAS END OF MMT SEQUENCE BEEN REACHED
!
i
|
i
I
I
:_

1

j

8. COPY AMT & PERMUTATION FLAG TO NMT
" RECORD AND WRITE OUT
9. GET NEXT MMT RECORD - NO MORE?:
SORT AMT FILE TITLE SEQNO FOLLOWED
BY ANMT
MUST BE COUNT HARKER, RECORD COUNT
AT INDICATED SPECIFICITY -

--ﬁ::i;__;-

U

>FPINT

’-—-—-—q——~—-—~

{

A

-,

Figure 7.19 Flowchart descrlban the tallorlnq of
. MNT records to fcrm actual main terms

altered before Anothe; AMT group of this specificity is
-encountered. An arbitrary number of AMT groups of higher
specificity ~may appear before the termination of this AMT
group. Consequently, Ehe exclusive PSE‘ counts are stored

only by specificity.
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The modified MMT records are recorded on a separate
file - so that the seléction process may be performed again,
if necessary, .vithout requiring a re-execution of the
maximal main term generation phasé. ‘

In preparation for the 'next step, the ANMT file is
sorted on the combined field of title sequence nuaber
followed by the actual mainrtern, .

7.8.4. Actual Sutordinate Entry (ASE) Construction

11

1 ;' No subcrdinate entries. have to this point  been _ 1
generated, yet nmuch infornation coicerning thea is known..
The nusber of'distinct subordinate eﬂtries is équal to }hé
number of records in the actual main term file. A codntr ' d

could have easily determined how many of these terms wvere to

'5 fora pétluted subordinate entries. (In fact, by the end of

: " the selection phase enough information can be gathered to

detersine an accurate estimate of the size of thg index for

various perautation thresﬂqlds.)

A1l actual main terms to be extracted from a given

§ ' title are collected in an alphaketical subsequen&e or. the

~ " AMT file prepared during the MMT tailoring phase. This

arrangement qilons a sequential prbcessing of both ‘the AMT

file and the oriqihal data sourée. Tﬁis format alsogpernits
iultip}e occurrences of an actual main ters to be -

simultaneously extracted from the title and still process

the AMT file sequentially isee Fiqure 7.20). -

’

5
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WAL

2. GET NEXT TITLE §& CORRESPONDING TITLFE

|
|

- :
| 1. GET PIRST APT RECORD
! T
|

Al
|
|
LCCATOR RECCRD.- NO MORE? |
L—F{ 3. DOES TITLE 'COFRESPOND TO” CURRENT AMT |
S !

|

|

R

| 4. UNPACK ACCESSION CODE PROM TITLE RECORD

{ S. RECORD WORD POSITION AND NUFBER OF
{ WORDS; TO EXTEACT ' . -
{ 6. IS PSE A DKUIC ENTRY ‘
{ 7. EXTRACT WORLCS FROM TITLE, INSERT ANT,
|
|
|

‘J

W D WSS —— . G —— — — " WEw W G Gws e

RCTATE TITLE SO THAT AMT BEGINS PHRASE

ADD ACCESSICN CODE, YYPE, & WRITE OOT
8. READ  NEXT AMT RECORD. - NO MORE?

| 9. .DOES AMT AFPLY TO THIS TITLE?-

110. DOES AMT MATCH RECORDED ‘AnT?.

t—-—|11. POUND DUPLICATE, RECORD POSITION

SCRT POSITICNS' IN ASCENDING ORDER

I13.—ﬂ0RKIQG PRCM THE RIGHT BND OF THE

| TITLE, EXTRACT EACH OCCURRENCE OF THE

| - . AMT INSERTING AN * AND UPDATING TITLE -

| LCCATOR DATA

!

i

]

g -3
Ll

1

14, ATTACH ACCESSION GODE AKD TYPE,
WRITE OOT .
—>{15. LOCATE NEXT .WOXD OF TITLE - NO MORE?
|—T|16. WORD ON SECCMJARY STOPLIST?
t——117. ROTATE TITLE/SO THAT WORD BEGINS

-~ | . PHRASE, ADL/ACCESSION CODE,TYPE, ADD -
AMT TO REGCRD AND WRITE OUT
GET NEXT AFT RECORD - NO MORE?
- 119. SORT PRINT FILE BY AMT POLLOWED BY ASE

[

. D N oL D ww S WD G A N TS AU e SR G N WD W e
b
~N
L

D i D MR AN D IR W A D — T — Ottt —— D W - o — - -

;
i

“
. "
bo.'--—‘-.-—-—-‘-—a—a———-———-—‘-.—-—-.—.

A
| [

l—,

®igure 7.20 Flouchart describing the generatlon of :
ASEs - v,

Depending ugon the codp set during the previous phase

In each AMT record, the resulting subordinate entry is

either permuted or recorded as a single erntry. Subordinate
index terzs in permuted subordinate entries are controlled
by the secondary stoplist indicator created for the | ;

corresponding title during the first phase of production. - -
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The images recorded on the final index file contain the

AMTs followed by subordinate entries and an indication of

the type of formatting required.

7.8.5. Printing Ihe’Kﬁ;Q-DKg;Q ﬂzbt;g_igdex

In ;he final phase of KWIC-DKWIC index generation the
sorted ‘index-énEiy fecbrds are fornaéted‘for ptiﬁting'(see
Figure 7.20). Theﬂuidth and’ lergth of a ptinteq pége are at-
the discretion of théiuséf and are dynamically constructed

from parametric descrigtions.

L — ¥
.| 1. SET UP LINE WIDTH & paczsrza, i
| INITIALIZE SAVED ANT : !

PINI<-| 2. GET NEXT INDEX RECORD - NO MORE? | <——
{-3. IS THIS A CKWIC ENTRY | P—— |
| &. DOES AMT MATCH SAVED ANT IT— | |
| 5. PRINT NEW AMT AND. SAVE I R I
| 6. SET MARGIN KEY IF ASE BEGINS WITH * I<—
{ 7. LOCATE END OF TITLE : ] I

, | 8. IS LENGTH CF ASE GREATER THAN LINE jP— 1
r—1| 9. TRUNCATE TITLE ON RIGHT AND ADD S
P TRUNCATICN SYMBOL ' I T
1—110. ®XPANLC ASE TO LINEWIDTH, INSERT DOTS  |<— | |
| 111. CONFORM KWIC ENTRY TO.LINEWIDTH - j<— |
t->|12. PRINT TITLE AND ACCESSION CODE |

i ']

Figure 7.21 Plcwchart describing the printing of
the final index
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CHAPTER VIIX. | RESULTS, CONCLUSIONS, 4AND DIRECTIONS (QR

POTURE RESEARCH AN

The cap&biiitiéé%éf the double~KWIC coordinpte indexing

-

technique have been discussed and illustrated in previous

chapters through isclated comparisors ‘of index entries

. prepared by DKWIC techniques and similar entries prepared b&,

other automated indexing schenes. In each of thése

éxalples,,the'DKQ§C entries demonstrated properties superior

to other KWIC jndex variants. In this chapter, I interd to

demonstrate that ;hesé: propertieé’are retaired in a KWIC-

DRKWIC hybrid imdex whken certain selection criteria are

. observed. The results from “this study clearly indicate

roads for future improvements of the indexing system. -

8.1, Influence_ of_Various Parameters_on; ¥Characterlstxcs of
thg_;ggg;, and S_gggtt1ng Experimental Evidence - -

The success of. autcmated main term selection 1lies in

the distribution of the words and word phr&seé found in the
P ; ; i :
collection of titles to be indexed. This distribution is

affected only b? the vccabulary-normalizing functions whigh

merge words having ccamon stens(into a single group, and the

titles theaselves which form the basis for the wotd patterns

counted., The stoplists, “though extremely important .for -

3

detersining index descriptors, dictate only which discrete
groups of the word distribution should be considered in the
indexing activity and which consecutive words of a title

132 1

0 e

B T P
M

[ —




133 %
l,, i
t should be chosen as nain:term phrases. Con§equentiy, the %
| % stoplist affects the conéent df'vo;d groups but not their %
g distribution. | §
% o . Two distinét parameters affect the specificity and the i
: _% format of main terms chosen from ‘the word-phrase
~§ dist;ibntién of teras. The posting thresholds determine
g ' thch main terams " should be selected from groups éﬁ teras
. § havin§ a common leading déscrip{or. ' The permutation :
N threshold independently acts 'to divide the distribution into °
‘ % . 'tuo.groups, those main teras which, will be posted vifh ~ E
% _permuted DEWIC subordinate entries! and those_poséed as non- §
perauted KWIC entries.
% \' fPignfe 3.1 illustrates the manher in wvhich these vtvo %
§ \\ ‘ parameters affect main terng through interactions gitg the §
% \\\ ghrase dié&ribution. The curve iepresents a rank ordering §
% '\\\ of the occurrence frequencies ' of distinct descriptor %
g j\\ﬁhrases. Experimental eviﬂenCe ha§ showr  ihat  this i g
§ \&istribnéion follo;swzipf's lav (2Zipf,u49}. §
§ \\\ The posting thresholds, labeléq "paximum posting® and ;
% "ainimum _ posting® in Fiqure 8.1, opérate' locally on | ‘ %
% descripton groups. Kny neAber of the group which exceedsy :
~§ the nax{iun posting threshold (e.g. terms A and AB in Figure
8.1) will be altered in favor of terms which fall between
§ fhe tvo po§tinq linits (e.g. tera ABC) while those falling ]
§ below these ligits are entirely eliminated (e.g. term AC). . %
: Because of the éénstraint of. producing a coverirg index, the §‘
§
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|
o THRESHCLD

| |
p | PERMUTED | NCN-PERMUTED
| | | '
T P . |

. ! ,
F B I l ..
R | * . 1 i
E | * ., i
Q { * x, ., '
] | * x|
E R el T MAXIMUM POSTING
N R . N TR ' h
c | * % ! *x:,
Y A N A T

j——F— x| x +.0 ——MININUM POSTING

| x  x ! * 4 ¥ e

| * % | * + * ¢+ sesc s

i x % ! * + * 4

.

A A - A A A A? .
B B B! c
C
EMT RANK

Figure 8.1 A graph illuétratiné in

minimum’ posting

threshold,

permutation

- threshold,

maximu
threshold,

i;négce
pos

.and

“occurrence frequency on the .selection of AMTs

of
ting
word

terms which exceed the' threshold are retained in a médified
form which. excludes thcse entries covered by other. terms of
the §roup. ‘
figqure as A' and AB?'. Thué, the maxin%m and minimum posiing

thresholds .modify the distribution of teras as well as the

selection of main terms for the final index.

-4

!

The wmodified group of terms is denoted in the
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“The 'peruutation t hreshold ; when applied to the
* ! .

distribution disregards boundaries .of maximal main term
. ) -
groups and-acts globally withoutjconcern for the decisions
4 a R .
made by, the selection process. Only the occurrence
C e .

frequency is considered. ‘//

Although the . permutatl?n threshold and the  posting

¢

thresholds are ap;liéd /ihdgpehdéntif;y their resulting

_1nteract10n can affect the quality of the ‘final index.- In

the exalple presented xn/Flgure 8. 1, the pOStlng thresholds

~led to choosing the naln term ABC over® term AB. The

’resulting distributicn placed the occurrence of these two

teras below, the permutation tﬁreshpld. The égrms A® and ABC

’ vould_’have been for#atted as KWIC ‘entries and grouped

together in the index. Had the posting threshold parameters

either allowed the !acceptance -of term AB by raising the

maximum- posting 1iliﬁ cr téjected the term ABC by raising

L

the onsinimum posting 1limit, the entries grouped under the
term ‘A3 wvould have been selected in‘its original- form for

‘the final index an@ would have been formatted with permuted

subordinate terms.

In order to furﬁhgr discuss these problems, some actual
data from an index generaiién/»%ti\be exa&iped.» Pigure 8.2
lists the  general statistics concerning the. title
collection.. The titles of this data base were short

descriptive phraseq ccntalnlng an average of 7.3 °words per

title of which an ayerage of 2.9 words vere qeemed
/

il
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¢ R ;?2 titles '
2702 words o S
3971 ' primary stoplist: vords o ¢ o
511\ .’secondatry stoplist words 4.3
. 8%6\ primary stoplist words found ir titles ; - 4
1627 \ secondary stoplist words found in titles o :
1075. \distinct maximal main terms generated - "

270 specificity 1 MiTs _ . S
2€4 sSpecificity 2 MMTs ‘ . Do
- 541 gec1f1c1ty 3 MNATS
+. 567 distinct PNT _groups
: | .
Figutp 8.2 Some general statlstlcs concernind¢ an
indéx’ generation [ :

. e ] (4 . ! B
e E

significant after thé=applicatian of the Btoplists.

N

Table 8.1 summarizes the.number of main terms selected
at .a“ particular' specificity thle varying the nax%mum and -
minimum posting thregholds. As was antiéipated froq the
discussion concerning‘thg posting tershold pafauéters, the - -

average specificity .of terms increased as the maximum

[y

posting threshold is decreased. This can be seen by réadinq I

either down a <coluan in the table, fixing the . minimum

posting linit- and decreasing the 6;naxinuqx, or by reading S
diéqé;ally'down from right to left, fi%ing the difference e
betuéen the raximum and minimuﬁ posting,ihreéhold-whilé each
decrease by the séué amount, To  help clarify the : 4;
interpretation of‘ each entry, consider, for example, the -»}5
quantitiesklisted~\at maximum posting “of 5 Qand minimum
posting of 3. . This entry indicates tbat at léast73 titles
vill be posted with each of the 13 terms at specificity 3,

that at 1least 73 = 13 ‘or 60 terms at specificity 2 will be




o bt
P

\

i

-Ef. ] «I.,-.f - - - - - .- \ i AT W TRt AR st a = .- ...47‘;,3...—.;.:;\‘#‘*&55‘:{*9?%2""‘ 7
. : { ’ |
H \\\;=¢,/ i
b : 137 |
; ‘ Table 8.1 A conpaﬁxson\of the number of main terms
AR . gepnerated at a. part1cular specificity as posting
; _ linits &re varled -k .
coo Maximum : T l ‘
) T " Posting . Minimum Posting\Threshold .
I h Threshold . 1 2 .(3 . 4. 5 6
: N 6 fspec 1| 875 981 101+ 1023 1037 1047 5
B ‘ ¥ spec 2 | -180 84 56 . 38 38 28 £
A ' i # cpec,3 | 16 10 g8 - 8 0 n 3
’ agg spec | 1.2¢ 1,10 1.07 1,05 1.04 1,03 3
z « ' o A , G
T S 5 #'spec 1 | 820 959 989 1G25: 1037 . / 3
T : # spec 2 | 229 101 73 <37 33 , : S
: # spec 2| 25 15 . 13 13- 5 ’ 3
: avg sgec | 1.26 1.12 1,10 1,06" 1,04 ‘ §
: ~ : [ ) . 5
P o 4 % spec 1 | 728 944 982 1021 :
1 # spec 2 | 298 109 73 37. 3
# spec 3 | 39 22, 20 17 :
H ¢ . avg spec | 135 1,14 1.41 1,07 5
N . ) . y .
: 3 # spec 1 | 677 919 . 967 / xg
i # spec 2 | 327 119 72 3!
: # spec 3 | M 37 i5 3
i avg spec | 1.44 1,18 1,13 B
3 . : { -
: ’ 2 ¢ spec 1 ) 556 887 .
! . .# spec 2 | - 401 - 131 , i
£ ' _ #* spec 3 | 118 . 57. : -
: \ avg spec | 1.6C 1,23 - - : :
% \ ‘ ' ! B
i 1 # spec 1 | 270 :
: # spec 2 | . 264 ;
: # spec 3 | 14 : :
H avg spec { 2.35 \ ‘ < i
% posted with at least 3 titles, and that at least 989 - 17 or 2
% . : : ! ) 2
1 916. specificity 1 terms have /fewer than 5 titles in common. Z
I ' 3
g Therefore, to: insure that /the higher specificity terms are |
% not presented in the RWIC-type format in the final index, %
A ’ i
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the permutation threshold should not be greater than the
minimum posting limit.

Table 8.2 illustrates the size and the fracticn of
|- .
'DKWIC entries which were produced from the same title
j )
collectionjfor various maximum -and minimum posting 1limits

! A

i .
when the/ permutation threshold assumes the value assigned

the miniwum posting limit. The size of the irdex increases
i - . .- ]

through /a maximum and then shrinks as ore reads diagonally

,,I = . -

= —— . i ‘
down the' table from right to left. At the higher extreme of

/ - £ . e

the pﬁ%tinql limit valués, the majority of the main terms

have épecificity one, but 4o not ,occur .at sufficient -

7

Table 8.2 Index size and thée ' percent DKWIC-type
entries of 1indexes prepared from the same titles
with varicus posting thresholds

i .
1
-

Maximum . T
. Posting - Minimum Posting and Permutation Threshold
\Threshold ’ 1 2 3 4 . 5 6

\

lines 2078 1878 1746 1567 1461 1367
76% €9% 62% 51% = 43% 35%

\ , -
lines 19¢€7 1854 1691 1557 1461
, DKWIC 73% 67% 59% 50% us%

b lines 18€0 1826 1676 1557
% DKAIC 67% 66% 58%  50%

1746 1777 1672
61% 64% 58%

Iines 14€3 1700
DKWIC 43% 63%

% lines 1339
% DKWIC
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Y

frequency to surpass the permutation threshold. Thus, the

majority of the entries are formatted as KWiC entries and

the size of the index is small. At the lower extreme of the

posting limit values, the majority of the terms have higher
specificity since ‘the wnmaximum posting 1limit is small.
Again, howvever, the majority of the entries in the index are
KQIC entries since the occurrence fréquéncy of hign
specificity terms is below the permutation threshold 1limit.

[

I have found, through  very subjective measures, that an

index in.which about half of the entries are permuted DKWIC.

entries and half are non-perauted KWIC entries appears to be
the most appealing. For this hybrid index, the ideal

pQFanetets appear to ke a minimum posting of 4 and a maximum

£

limit of either 6, S, or 4, The paraneiric values of 4,4,

hovever, have the advantage of supplying the highest éverage
specificity for the 1eas€\;fdex size. :
e
3

Recall that the p Qz:ation threshoid . 4as first

introduced to decrease the size of the fully permuted index.

Since indiscriminant use of the \ permutation threshold can

impair the quality of the index, further techniques must be

sought to independently control the indé{\i::e.

8.2. Future Research And Possible_Improvements_In The DRWIC
Indexing Technigue

£

Some areas  of possible research ang\\\possible

improvements in the DKWIC indexing techniqie are discussed.

in the next three suhsections.

iU

i
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8.2.1. Actual Sukordipate Entry Regulation

The effect of the DRWIC indexing techniquel on inéex ¥
size has been cited as one of its major disadvantages when |
compared with the KWIC indexing techrique, The size
difference results from the cons;ruction of permuted NDKWIC
subordinate entries. Many of these sukordinate entries
could lead tc false cccrdinations with the main term-becauge
ail remaining significant words . in the title appear -as
subordinate index teras :egardless of the number of distinct
concepfs found in a title. Reduction of the number of
‘possible false coordinations in ‘the index entries should

improve the quality as vell as reduce the size of the index

produced. In some LKWIC indexes which have been produced

o

{JCED,70, ASEE,71}, a high permutatiorn threshold for the

\

construction of the higher-quality DKWIC-type entries has . L

been arbitrarily %nposed because this parameter was the
primary determinant of the index size after the vocabulary

of the data souccé had been deiermined. Consequently, m=much

~

of the power of the DKWIC format was lost because of the
; .

large number of non-permuted entries found in the index.

The reduction of the number of pernmuted subordinate
entries - generated could be used as another size-determininq
parametef. Furthermore, under this apﬁroach, the threshold
for constructing DKWIC-type entries could be set

significantly lower resulting in a higher-quaiity index of

greater depth for a given index size. -
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Severai apprecaches to limit the permuted subqrdingge
entries apgear possible. A manual subordinate ertry
selection prccedure cculd be implemented, but, as pointeid
out earlier . (section 7.2), this_ approach would place a
consi&efable hugden on the index analyst who would be

responsible for examining each subordinate entry and

choosing those having relevant coordinations with the main

.term, A good on~line text editing capabilitya might

alleviate much of this turden, however. i

Proximity relationships between the words in the &itles

“might afford a means of determining the more relevant

\

" coordinations algorithaically. Several approaches which

would allow paraletérizedlsubordinate term selection based
on disténce measurements about the extracted main term are
described below (see Figure 8.5 for examples).

1) Choose n significant vords to the Left and n
signifiéant words to the right of the extracted main
terms as relevent subordinate teras,

2) Delimit the boundaries of subordinate term selection
by the terminal punctuation surrounding tﬁe mair term.
3) Limit sutordinate téEms to all words up to and
including the first type-one specificity unit to the
left and to the right of the)uain‘term.

4y Use some c&ubination of the three. measurement

criteria stated akcve.
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The ‘Double-KWIC Coordinate Index. TII. Use Of . An .
Automatically Generated Authority List To *
Eliminate Scattering Caused By Some Singular And

Plural Main Index 1erms

Actual Main_Term

* AUTHORITY LIST

Subofgingte ntries (only first. word of subordinate entry
shown) ) :
i , ]

1) choosing 2 significant words to the 1left and -

right of the actual main term

AUTOMATICALLY _ ELININATE j
GENERATED . SCATTERING ;-

' /

2) choosing all significant words in the interval
containing the pain term and bounded by te?ninal

punctuation ,
- AUTOMATICALLY CAUSED
ELIMINATE GENERATED
INDEX MAIN
PLURAL SCATTERING
SINGULAR . TERMS
3) choosing all significant words up to and .

including the next type 1 specificity unit to the
left and right (underlined above) of the maia term

AUTOMATICALLY
ELININATE
GENERATED
INDEX
SCATTERING

Figure 8.3 Sukordinate terms generated by applying
some word-prcximity restrictions to ASE selection.
The words "AN"'; "EY"' "II"' "OF" "SOHE"' “THE"'
wpOn, and WUSE", appear on the subordinate
s}oplist.

»




e

143

parameterized sukcrdinate entry selectior provides an
added dimension to the [KWIC generation process. By varying
the main tern po;ting-pernutation thresholds . and the
subordiqate entry parameters, a wider range of indexes could
be produced than could te realized by one or the other of
these paraceters alone.

tomated_Generation of "See" and "See

8.2.2. uto
1so' Cross_References

—

A
Al

The autcmatic genmeration of "see"™ and "see also" cross

teﬂsrences could result from special treatment of some

stoplist entries. Consider an—action which could be easily

performed when a particular word is found ir the stoplist.
Linked® to this word is a prefé;red index word (or phrase)
which would ke added as an enrichment term to the title from
vhicﬁ the stoplist’ word was found. A marker indicétinq' the
presence of the stcglist word in a séurce title would be
recorded. Processing of the ?nriched title would continue
normally with the stcplist word not participating as a type
one specificity unit. The preferred index word haying been
added to the title, would form a maximal main term and be
chosen as an actual main term durirqg the selection process;

Fach title cortaining the stoplist word or any other word

" linkel to the same preferred word would be  hardled

similarly. After all maximal main terms had keen qenefateﬂ

for the source titles, the presence markers for all special

)

stoplist words would be interrogated. For each word that
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was present in the source tiiles, a pseudo title would be
generated containing the stoplist word, the preterred word,
and "“SEE" - (see Figure 8.4). The stoplist disposition
indicatoés could be set to allow indexing to occur only for
the stopliét word. The normal dechanisms for generating the
inéex would produce a main teram for the s&opiist.word with a
subordinate entry "see" reference pointing to the preferred
word ‘entry. - This procedure persits title directed "see"
referencing which can be a seans of eliminating some

scattering in";the index produced by the appearance of

Iitle

MAMOS: AN IBSYS SUBSYSTEM FOR PROGRAMMING LANGUAGE
EXPANSICNS.= ; .

3

- - pseudo title

: : .
MAMOS SEE OPERATING SYSTEMS <—ei—!

. Preferred main tern

. { .
CPERATING SYSTEMS {—r—4 !

MAMOS: AN IBSYS SUBSYSTEM FOF PROGRAMMING+ ...

.
.

PROGRAMMING LANGUAGE EXPANSIOYF / * /,=+.,.

. Cemnd .
L) . : !
. Enrichment term

added

Figqure 8.4 An illustration of a ‘"see" cross
reference and the erriched title from which the
reference was generated

i

:
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synonyams, With a slight modification, this procedure could
automatically add enrichment terss to titles ard allow the
stoplist word to be indexed normally. This use would be of
only aminor inportancé if otheé improvements -are added as
explained later.

*Creation ;f "see also* céoss,refetences for syronymally
related térls could be performed in a manner similar to the
creation of "see" references. The index analyst would enter
related word groups which would be internally linked within
the stoplist. As words are located during maximal main teérnm

generation, these related words would ke marked present as

they appear in titles. After the ans have been generated,

the qioups would be examined and pseudo "see also” titles
qeﬁerated for meabers of groups having tvo or nmore vwords
marked present. The stoplist disposition of each of these
words would be get so that each word éould be chosen as an
actual main term during- later processing which would add
linking,;see also" records to eachnéubordinate group.

Sosie "see also" cross .references could ‘be generated
from statistics inherent-in the wmain term'selection process.
If a significant numhe; of high-specificity terms are

selected from a PMI tree and entries for a less specific

‘antecedent main term are also selected or generated, then

"see also" crcss references could be generated automatically

tetween the antecedent and descendent main terams.
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8.2.3. Other Possible Index Refining Procedures

The distance measures ‘employed in  the earlier
discussions c¢f sukbordinate. term selection could be used’in
another depth increasing function. Assuming that authors
vconstipct "good" titles and the information derived from

different segments of'a title are interrelated, ‘"related

. terms" could be automatically generated from words and

-phrases which lie outside the bounds of subordinate tern

selection. A smore de;aiied investigation of title-

o~y
P

properties is'necéssaty to demonstrate the feasibilfty of

this process. ' .

A type cf scattering occurs in DKWIC indexes which is a

result of Twulti-word main terns. This "structural
scattering” is demonstrated in ?igure 8.5, The;‘main ternms
"I?JPORHATION RETRIEVAL® 'and "RETRIEVAL OF INFéRHATION"
obvioﬁsly refer to the same concepts but Lecause the
indexing wmethod treats collation differences as concept
differences, scattered entries are produced. If only the
significant words of a phrase wvere to be-considered for.main
term generation then structural scattering would disappear.
A marriage between Sharp's SLIC thod (section 3.1.3) for
lain-terq formatting and DKWIC. S;Q

dinate term selection

could result in a new product ha%ing the benefits of both

indexing techniques. However, the deletion of actual- words

”

#
appearing in the title may be detrimental to the index's

ability to allow valid coordinate searches. More
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-

{NFCBHATICﬂ RETRIEVAL

RETRIEVAL OF INFCEMATICN

.
A

Pigure 8.5 An example of structural scattering
that occurs in double-KWIC coordinate indexes due
to the syrntactic structure of natural language

o

investigatibn idto these properties is necess};y before any
% ) _ . ) ) ; )
conclusions can be reached.

In conclusion, I feel that the double-KWIC coordinate

_indexing techniéﬁe can be applied with fruitful results'to

existing ‘title or title-like rhrase data bases. The
extgnsions of this new automatic indexing lechniqng caﬁ only
lead to printed indexes of higher quality requiring only
ainor expenditures of ipgéliectual eﬁforf; Only through

vider application and field-.testing of this technique and

<

_fhrough the dissemination of its products can the real voré@

of these indexes ke determined.

The author hopes to further improve the quality of.

indexes produced by these teéhniques and hopes to have the .ﬁ

opportunity.of continuing work along the 1lines mentioned

L4

previously. It is expected that severil of these aspects

will be investigated under continuing research performed by

~the Department of Computer and Information Science, The Ohio
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APPENDIX A. CN COUNTING ENTRIES OF AN ARTICULATED \SUBJﬁCT
' " INDEX

L 4

Let us assume that an articulated title phrase’ may be°

stylized by lettérs representing . compdnents separated by

function words. A phrése having . four compodenfs (tgree‘

» . ¥

articulation points) sould be written as !

) . abcd

a

A subject hedding, extracted from the phrase, is a single

i

component; the modifiersAméy be repreéentgd by a canonical

notatiof by inserting a comma in the phrase at the point of

»

3

3

vhere b is a sﬁbject heading and the canonical wodifier is
a,cd. All subject headings:éhd modifiers of the phrase abcd

are *

a-,bcd /f
b-a,cd

c-ab,d f. .
d-abc, |

«

.If t<i,j> denotes the number of actual modifieré
produced frcm a canonical form modifier having i éompbnqpts

to the left and j components to the right of the comma, then

L

s<n> enuperates the. entries of a title phragg having n

components: S
zi,!‘.-i)) t

{
/
/

S<a+1> = (i=0,n) SUM (t

-3

i

-
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&

In order to evaluate s<n3, some relationships among the

1 <

t<i,j> must first be revealed, Define the first i

]
&

components of a canonical modifier as the initial phrase and
the last j conponents as the final phrase. Translating

Lynch's rules for the construction of index entries to

- , -~

canonical represenf%tion:

~

x - the last i components;’

&
-} ] : 3

——t

B) if the initiq% phrase exists, extract
the first and only the first component of the
I / i

. final phrase as a subheading. '

i
i »
H

all entries are

.

3) continue applying 1) and 2) until

-
Ed

complete, .

The three rules given above recursively produce entries

from caronical modifiers. The process may he represented by
/ .

‘/Y . E
a tree structure with the teriiinal nodes represernting the

actual index entries., The tree representing the canorical

.*decomposition of c-4b,d. is:

- .

"*x.i ' : 1) if 7tpgre‘"is no_ initi&l .phrase, tgk‘ entry 1;
- - ﬁcohpiete:" . . ) -
. ’ 3 2)_fof each non-ccnﬁlete eﬁtry, sdbéﬂtries aré formed
) - ’ - .-
. by: i ) —_— i .
‘ A) beginning with the last component Of. .
the jni;ial phrase, generate i subhehdings.
.and canonical nodifiers gi eitrac€in¢ the
SR L last, the last two, ..., the last i-1, and , = °
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- c-ab,d %l
a ’ . ! g
< r + R %
) ! | o :
c-b-a,d : c-ab-,d c-d-ab, ' : y
: ! ' By B
L 1 1 8 1 'f
| ! | | i 3
‘ c~b-a-,d c-b-d-a, c~-d-bk-a, c-i-ab-, . 2,
o | ! :
. c-b-d-a-, c-d-b-a-, . ,
‘ . - ; 0
: The terminzl ncdes represent the actual index. entries §
and are punctuated as follows: = \ , ;
o \ ) :
) . 1) delete the reémaining comma from the terminal forn ;
% 2) . replace all-dashes (-) with commas except when the é
. normal sequence of the phrase is retained (alphabetic g
ir the example). . - . %
P It is evident from the construction scheme that: :
a) t<0,m> = 18 2 0 (rule 1) , / :
- - :‘ R i N
g b) t<n,0> = (i=0,n) g%; (t<i,0>) n 2 0 (rule 2a) R
c) t<i, 3> = t<i, 3=1> + (k=0,i) SUM (t<k,I>) ;
. ‘i, > 0 (rule 2a and 2b) :
‘Applying the  first*difference with respect to n in b), we %
. find .- : . e :
U . d) t<n+1,0> = 2t<n,0> !
Bimilaély, the first difference with respect to i ocpplied to §
c) yields f
. - e) t<i+1,3> = t<i+1,3-1> = t<i,j-1> + 2t<i, > :
g Let T(x,y) defire the generating function for t<i, i
: : ) AT(x,Y) = (i=0, ) suM 1(j=0, ) SUM 2
- (E<i, 10K (x* ki) ¥ (y**§))) ~ \ 5
z. E
f ' é ‘ ) ' ,’} T~ t};‘?

[




i -

&hé recursion relation e) instructs the examipation of
; : /

(7-xy+2x) T(x,3) /

2x + T(x,y{ - £<0,0> - t<0,1>*x

Y
D ' T(x,7) - 1 + x

[

Soivinq for T(x,y) yeilds -

| / : ,
© T(X,y) = (1fx)/(1—2x*xy—y) ~ \

| ,' , / |
A table of scme of the coefficients of the terms of T(x,y)

'is;qivenoin Takle A1, / : .
o / / )
- / /,

.} ! . / .

| ‘Table A.1 The/ nusber of index entries generated,
|

i

|

froe a tith having n initial phrases ard m final
[. !

phrases : )

; { Initial Phras

§ 0 }1 T2 3 .4 5 5 7

% 0 1 1 2 4 d 16 32. 64 -
§i 1 1 kz 5 12 8 64 144 320
: % 2 1 $ 9 25 66 168 416 1008
13 1 uy / 129 360 968 2528
TR 70 f 225 681 1970 5500
: s 1 104 / 363 1182 3653 10836
s 6 1 1u7f 553 1925 6321 19825
g, 1 200/ 806 2084 10364 34232

1 \ f =
i J
Recallling that the Lota\ numbeq of entries for a phrase,

S<n+1> = (i=0rn\ SUN (t<i,n=i>)
H

is represented as the sum »f the diagonals of the nmatrix
. f

, - /
i |

st
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above. This sum can be expressed  in cl'vsed form by

-

rearranging scse of the previous expressions as

2t<i, 3> - t<i, 3-1> = t<ie1, P - i, -

e e el b it S0 R e kb A i B e e Gt B e W%’%W;CM%

and exasining

25<n+1> - S<n> = 2*(i=0,n) SOM (t<i,n-id>) ’
substitutihg o -

‘ - (i=0,n-1) SOM (t<i,n-1-i>)

= 2t<n,0> ¢ (i=0,n-1) SOM (2t<i,n-i> - t<i,n-1-i>)
and upbm substitution of the recursion relation

= 2¢<n,0> ¢ (i=0,n-1) SOM (t<i+1,n=-1> - t<i+l,n-1- :
id>) , : \ . ) o
upon rearranging . ' '

o Lo = S<N+2> - S<Kn+1> .+ 26<n;0>-= t<n+1,0> ¢ t<O,n> + i
14 - 3
! 3
% Substituting a) and 4), all terms involving t cancel. Thus, §
? 3 S<n+2> - 35<ne1> + S<n> = 0 ’ ;

which can be easily sclved. - %
Some values for S<n> are listed below: 2
., n. S<nd 5
1 1 !
2 2
3 5
4 13
5 34
6 89
7 233
8 610 H
Exarining the recursion relation for a Fiboracci series
F<Ci+2D> = F<Kit 1> + FP<D

it is interesting tc note that

i Iy Wﬁm%mwu n:ﬁ ARG b

A
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~F<i#2> ¢ F<Ci®#l1> ¢ P> &

FCit3> ~ PCie2d - FCi+1d> ¢ ’ :
FCield = FPCie3d - FCi+d ;
=0
£

and may ke rewritten as

P<ied> - 3PCi+2> + F<id = 0

3

Let 1 = 2n and the equatioq akove represents S<u>, or S5<n>

F<2n>.  Since S<0> is undefined and S<1> = 1, S<n> actually
. [

is represented by: F<2n-{>, FCO> = 0 _and F<1> = 1.

Consequently, S<n> is represented by the odd elements of the

natural Fibonacci sequence.

-~ = .
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APPENDIX B. CN ESTIMATING THE NOUMBER OF ENTRIES OF A KWIC-
DKWIC INCEX

s
Because of the nature of DKWIC indexing principles, the

number of entries generated from a single title cannot be

estimated easily frcm a stylized model. Many global

characteristics which depend on the document collection

contribute to the number of entries generated from'a single

title. For - example, permuted -subofdinate entries are

-geﬁerated only when the number of entries to be posted

beneath an actual main term exceeds a predefined threshold.
Although these attriktutes could be ' estimated through
probablistic analysis, the distributions required are
difficult to obtain in full generality and &epend ﬂ;avily on
the titles being indexed.

In lieu of these 4ifficulties, the necessary
distributions are calculated as part of phase 2 of the
automatic selection prccess for qeneyating DKWIC 1indexes.
W¥hen an eiélusiVe PSE frequency marker is generated by the
auto-selection algorithm, the frequency is used to locate a
counter \@n an array of counters and increment its value.
After the selection prccess has operated on all MMT groups;
the fesulting array represents the density of titles

collected by actual main teras.
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APPENDIX C. SYSTEM INSTALLATION AND EXECUTION INSTRUCTIONS
FOR TEE DOUBLE-KWIC COORDINATE INDEX
SUBSYSTE¥S

C.1 Form Of The Distributed Indexing Subsystems

Two comglete :double-KWIC coordinate index subsysteas

. consisting. of 14 data sets are distributed on 9-track, 0S-

standard-labeled, 800 bpi tape with VOLlume label- DKWICi —

Both the KWOC-DKWIC and KWIC-DKWIC generators are included

as well és the supporting authority 1list generator and a
model data kLkase interface subroutine. ‘The first 10 data
sets contain the PL/I Version 5.2 source and 0S/360 assembly
source for the indexing systens. The object and load
modules for the source programs are contained in unloaded
PDSs of files 11 and 12 respectively. File 13 contains some
useful JCL procedures which will aid the installation and
execution of the indexing sysiens. fhe last file is a copy
of this thesis in upper-lower case print form. The
characteristics of these data sets are described below.

namse format content

1. DKWIC.L1 FB KWOC DKHIC source (PL/I)

2. DKWIC.L2 FB Chemical Titles data base interface
subrottine source (PL/I)

3. DKWIC.L3 FB word finder subroutine source

’ (350/BAL)

4. DKWIC,L4 FPB authority list generator source
(EL/I)

5‘. DKWIC.L5 FB KWIC DKWIC mcnitor source (360/BAL)

6. TCKWIC.L6 FB phase 1 KWIC DKWIC - maximal main




10.

11.

12,

13..

14,

o e w—— e - e S
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term generator source (PL/I)

DKWIC.L7 FB . phase 2 XWIC DKWIC - actual main tera
select source (PL/I)

DKWIC.L9 FB phase 3 KWIC DKWIC - actual mairn ternm
modifier source (PL/I)

‘DKNIC.L9 FB - phase 4 KWIC DKWIC - actual
subordinate term generator _.source - - —— — - 7

i §-3 72 § EE
DKWIC.L10 FB phase 5 KWIC DKWIC index print source
(PL/I) . _

DKWIC.L11 IEHMOVE unloaded PDS of the 10 object modules
of the programs listedl above. The
unloaded PDS rame is DKWIC.OBJECT
CCB=(RECFM=FB,LRECL=80,BLKSIZE=3200)
. The partitions-.are named DKWIC1
through DKWIC10.

DKWIC.L12 IEHMOVE unloaded PDS.of the load modules for
the iidexing subsystems. ¢ The
unloaded PDS name is DKWIC.INDEXLIB;
DCB=(RECFM=U, BLKSIZE=3400). Wwhen.
loaded by IEHMOVE this data set can
be used as a STEPLIB for irndex
generation. The KWOC DKWIC
generator 1is named KWOD¥WIC, the
KWIC DKWIC generator is named
KWIDKWIC, and the authority list
generator is named AUTHLIST.

DKWIC.L13 FB saaple ICL for loading, corpiling,
linking, dnd executing +he DKWIC
subsysteas _

2 \_
DKWIC.L14 FB a copy of the print-line images of

this thesis 1inr upper-lower case.
. This data set should be printed with
a standard TN print train.
LCB=(RECFM=FB,LRECL=133,BLKSIZE=3458)

All source modules have characterisiics~

CLCB= (RECPM=FB,LRECL=89),BLKSIZE=300)

and can ke updated with the IEBUPDTE utility.
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C.2 Job_Control Installation And_ Execution Aids

With the exception of some added descriptive coaments,

this section is a copy of data set DKWIC.L13, This data set

should ke punche& and used as ar aid in irstalling the DKWIC

indexing suksystems. To punch this da;a_gggipghg¢gg;lg!ipq“_”km««nﬂ—AW*hﬂd

/. ees JOB ‘ )
//PCH EXEC PGN=I1EBGENER, '
//SYSPRINT DD SYSOUT=A } - :
//SYISUT1T DD  DSN=LCKWIC.L13,UNIT=2400,DISP=OLD,
// LABEL=13,VCL= (,RETAIN,SER=DKNIC)
//SISUT2 DD  SYSOUT=B,DCB=BLKSIZE=80

_//SISIN DD DUMMY

.0

The data set DKWIC.L13 centainrs job control languége
procedures which are placed within a job stream or

optionally put inm SYS1.PROCLIB. Several parameters are

[V PR

%provided to tailor “the procedures to a particular

installation as noted telow:

Rl 1 e R oA W B

UNIT - a direct access class such as 2311 or 2314.

A G A

Default UNIT=2314.- , i

LABEL - the iabel nuaker of the data seot on the distribution

tape. Must be supplied where indicated. ’ i

SER - a VOLume serial number of a direct access volume on

which the object or load modulescare to reside, Must §

ke sipplied where indicated. « E |
‘w.ﬁ ’
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To compile a PL/I source DKWIC prograa:

//DKRICOMP BROC

//CHP EXEC PGN=IEMAA, paan--arn,xEST XREF!
//SYSPRINT CD  SYSOUT=A e
. //SYSLIN__ DD——UNTT=SYSDA,SPACE= (TRK, (5,2)) , :
i e T // DISP= (NEW,EASS),
7/ TCB= (RECPN=FB, LRECL=80,BLKSIZE=80C)
//SYSUT1 DD  UNIT=SYSDA,SPACE=(CYL,1)
//SY3IN DD  DSN=DKWIC.LELABEL,UNIT=2400,
// DISP=OLD, LABEL=ELABEL, YOL=(, RETAIN,SER=DKWIC)
// PEND

Fon

P
=

DKUICO!P conpxles one of the PL/I source programs fron
o the distribution tape and places the object program on a
direct access device. This data set can be referenced by

DSN=*,stepname.CNP.SYSLIN. The prograna conpiied depends

[T

upon the LABEL parameter wvhich must be supplied when the

X e

procedure is called. .

: . To asseamble a 360/BAL source DKWIC program:

//DKﬁICASH PROC ’ ’

//CMP EXEC PGM=IBUASM,PARM='NODECK,LOAD,XREF'
//SYISPRINT DD SYSOUT=A

//SYSLIB DD DSN=SYS1.MACLIB,DISP=SHR

//SYSGO DD UNIT= SYSDA,SPACB—(TRK,(S 2)),

// DISP= (NEW,PASS),

// DCB= (RECFM=FB, LREC1=80,BLKSIZE= 800)
//SYSUT1 DD UNIT= SYSDA,SPACE‘(CYL 1)

£ //SYSUT2 DD° UNIT=SYSDA,SPACE=(CYL,1)

: //SYSUT3 DD UNIT=SYSDA,SPACE=(CYL,1)

: : //SYSIN DD DSN=CKWIC.L&ELABEL,UNIT=2400,

: // DISP=0LD, LABEL=6LABEL,VOL=(,RETAIN,SER= DKHIC)
£ 7/ BEND

)

[ TC RN T

TR R,

-

DKWICASY assemkles one of the 360/éAL " source progranms

from the distribution tape and places the object program o=
Ty

AR PR, p gy

|
|
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a direct access device, This data set may be referenced

by

DSN=*.§;epnéle.CxP.S!SGO. The progranm V3§§gggledfadepends’**£‘

Hﬂgvuggn;therL&Bft‘pafEiE?EEHQLEEﬁ must be supplied when the

procedure is called.
J/

) To load the object or 1load ‘modules of the DKWIC
subsystens:' .
//DKWICLD PROC ONIT=2314 ' 4 .
//LOAD EXEC EGN=I1EHMOVE -
//SYSPRINT DD SYSOUT=A : - ’
//DbD1 Db UNIT=EUNIT,DISP=0LD,VOL=SER=ESER
//DD2 LD ‘UN11=2u00iDISP=0LD,v0L=(,RET}IN,SER=DKEIC),
/7 DCB=(BBCFB=EB,LRECL=80,BLKSIZE=800) -
//S1S0T1 DD UNIT=8UNIT,DISP=0LD,VOL=SER=ESER :
// :

DKWICLD is a procedure skeleton which can

to load the partitioned data sets cortaining either the

J

object or load modules to direct access storage.

parameter

direct access volune.

=

to supply the correct direct access storage class. A

LOAD.SYSIN d4-statement must be supplied, followed by the H
A ; N

proper

PEND

is required and must specify the volume name of a

IEHMOVE

be eﬁployed

The SER

W A, s B, B o it A s

The UNIT parameter may be overridden

"

conmands for the data set to he loaded (see

LR PR

section C.3).

To link any of the object modules into load fornm: L

//DKRICLNK
//LINK
//SYSPRINT
//SISLMOD
//

PRCC UNIT=2314

EXEC PGM=IEWL,FARM=XREF

DD SYSOUT=A

DL DSN=CKWIC.INDEXLIR,DISP=(NEW,KEEP),
UNIT=6UNIT,SPACE= (TRK, (80,5,2)),VOL=SER=ESER,




set DKWIC.OBJECT.

voluee.

_The load modules will reside on this same

The UNIT parameter may be overridden .to provide the -

( . ~ 9 L ——— )
L - 2
‘ - T 161 g
. _gs— =~ DCB= (RECFM=U,BLKSIZE=3400) {
e T //SYSUT1 DD UNIT= SYSDA,SPAdE‘(CYL 2) -
//SYSLIB DD DSN=SYS1.PL1LIB,DISP=SHR . LT
//SYSLIBY1 DD DSN=DKHIC.OBJECT,DISP=0LD, : ’ : :
// UNIT=EUNIT,VCL=SER=5SER - '
//. PEND "
1 CKWICLNK forms lcad modules frca the object partitions 3
| .
of the data set DKWIC.QBJECT and places theam in
‘ DKHIC.INDEXL?B. The SER parameter:pust specif& - the direct—  ———
access volume serial rumber of the previously created data

correct direct access storage class. A LINK.SYSLIN dd

Statement aust be =upp11ed folloved by the proper linkage ' 3

editor contrcl statelents to link the desxred object modules: 2

: - I

from DKWIC. OBJECT (see sectlon C.Y. : ;

To execute the KHCC DKHIC generator'

4

//KRQODK
//DKWIC

//STEPLIB DD DSN=DKWIC.INDEXLIB,DISP=SHR, uuxm =GUNIT,-

/7 VOL=SER=6SER )

//SORTLIB DL, DSN=SYS1.SORTLIB,DISP=SHR

//SYSPRINT DD  SYSOUT=A Lo T 1
//SYSOUT DD  SYSOUTI=A . . -
//SORTIN DD UNIT=SYSDA,SPACE=(CYL,(2,2)), H
Va4 LCB= (RECFM=VB, LRECL=ELRECL,BLKSIZF=6BLKSIZE) .
//SORTOUT DD  UNIT=SYSDA,SPACE=(CYL, (2,2)),

// DCB=#%,SORTIN __

//SORTWKO1 DD  ONIT=SYSDA,SPACE=(CYL,2) ;
//SORTWKO2 DL  UNIT=SYSCA,SPACE=(CYL,2) :
//SORTWKO3 DC  UNIT=SYSDA,SPACE=(CYL,2) :
//SORTWKO4 T©D  UNIT=SYSDA,SPACE=(CYL,2) :
// PEND,

Y

WIC PROC UNIT=2314 - -
EXEC PGM=KWCDKWIC

"

gt W Bt €5 ¥

M
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KWODKWIC calls the KW#IC DKWIC generator into executior..

- The SER parametet spec1f1es the volume ser1a1 ﬁumber of the

direct access volume’ ccntalnan DKHIC.INDEXLIB. The UNIT

: paraneter'\may be cverriidden to provide the correct direct
“ access storage class. A DKWIC.INPUT dd sfatemert must be

"supplied to indicate the .source data to be indexed; a

DKWIC.SYSIN.3d statement must be supplied to indicate the

location of stoplists; a DKWIC.SELECT dd statement locates .

“the ‘acttal mair term selections; if an authoriti list is to ,:'

te used, a DKWIC.AUTHRL. dd statement must 'épecify its

location. The default paraméters for the generation process

may be overridden Ly coding PARM.DKWIC=' parameter list !

(see section C.4). The parameters LRECL and BLKSIZE must be
L
supplied and are described in section C.4,

@ To execute the KRIC DRWIC generatqf{

//KWIDKWIC PRCC UNIT=2314

//DKWIC EXEC PGM=KWIDKWIC . »
//STEPLIB DD  DSN=DKWIC.INDEXLIB, DISP=SHR,UNIT=EUNIT,
// VOL=SER=§SER

//SORTLIB DL  DSN=SYS1,SORTLIB,DISP=SAR

//SYSPRINT LT  SYSOUT=A

//SYSOUT DD  SYSOUT=A oo .
//PRIME DD  UNIT=SYSDA,SPACE=(CYL, (2,2))
//SECNDRY" DD  UNIT= SYSD&,SPACE~(CYL (2,2))
//SORTIN DD UNIT=SYSLA,SPACE=(CYL, (2,2))
//SORTOUT DD  UNIT=SYSDA, SPACE= (CYL, (2,2))
//soarnxo1'gg' UNIT= sysna,spAcs (CYL, 2) .
//SORTWK0O2 D UNIT=SYSDA,SPACE=(CYL,2)
//SORTWKO3 DD  UNIT=SYSLA,SPACE=(CYL,?)
//SORTHWKA4 DD  UNIT=SYSDA,SPACE=(CYL, 2) - -
//INDEX DD  UNIT=SYSDA,SPACE=(CYL, (2,2)) :
//MASTER  CD  SYSCOT=A

//MARKS DD  UNIT=SYSDA,SPACE=(CYL, (1,1))

// PEND -

~t

A VS B

-

t
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v / S
- KWIDKWIC calls theIXHIC DEWIC generator into pxecuflon.

/

The SER parameter spgé;f1es the volume serial numbir of the

direct. access i;luﬁe contairing DKWIC.INDEXLIB.

" parameter may be overridden to provide the correct direct’
,

"dccess storage class. A DKWIC.INPUT dd statemefit must be

supplied to indicate the source data-base ﬁo' e indexed; a

Y

CKWEC.SYSIN dd4 statement locates the stoplists; if an

authority ‘list is used, a DKWIC.AUTHRL points to the data

' set contairing the word control ljist. The default execution

time . parameters for the " index qeneratibn prdceés ray be

/ .
overridden by coding PARM.DKWIC=*' parameter 1list ' (see

section C.5).
?1
To geferate an authority list from a source data set to
be indexed: ’ :

|
t
H
i

//AUTHRL . PROC' ONIT=2314
//DRWIC ~ % FXEC PGM=AUTHLIST
//STEPLIB BD- DSN=DKWIC. INDEXLIB,DISP SHR UNIT=6UNIT, =
V7 " VOL=SER=ESER
//SYSPRINT DD SOUT=A
Yk mn\f‘\

‘
i

AUTHRL ‘cdlls the authority 1list generator into

&
-~

execution. . The SER parameter specifies the volume serial

- number  of the. direct access ' volunme containing

-3

DKWIC,INDEXLIB: * «The 'UNIT parameter may be overridden to

Pl

provide the correct direct access storage class; Lt

DKWIC.INPUT dd statement is.required to irdicate the source

data base to be indexed; a DKWIC.SYSIN d1 statement locates
y . . ¥ .

N

A . . .
A ' : ;

he UNIT
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statement identifies the location of the ‘authority 1list to

| C the authocity 1list exception tables: a DKHIC.AUTHBLﬂdd,
|
|

; : e/.‘ / - ) be cgeated; 2a QKH;C.TITIE dd stateuernt specifies the data
i-A C . set on wvhich the data tase; converted t; interrnal form,j is
| placed. The défaﬁlt -execuéioh time parameters for the _
. A «authorlty list constructlon can be overridden by coding
\ P PARH.QKH1C=' paranete: list (see section.C.6).
: . s

_C.3 InétaLi;gg The DKWIC Indexlng Subsystens

-
Ss

b - Lo

SUbsystems. is to yuse the load module provided on the

The 51np1est' 1nsta11at10n of theA DKWIC indexing

- s

JCL model cafi Le.employed: .
- . ' Il ~ N
& ‘ 3 ‘ N - : . \
- ‘ L . . ‘ h
“//ees . JOB . :
/ the JCL procedures 6f section C.2
. //MOVLIB EXEC DKWICLD SER—SYSLIB,UNIT 2314
//LOAD,.SYSIN DD * '

N
\\

'y
// - - . ,&/

Assumptions; I .

1) the direct access storage to be used are 2314's (the
blockluq is such that 2311's may be substltuted)

. 2) the PDS DKWIC.INDEXLIB is,placed on the volume ramed

. . SYSLIB (éhanqe name as appropr}ate) and this volume has

7 at least B0 tracks (in the caserof 2314) of availablo

- A . '

/’ ' space,} and does .not alread; contain a data set naped

DKWIC. INDEXLIB.

i distribution tape. ng install this system, - the. follo;inq

COPY -PDS=DKWIC. INDEXLIB, TC—2310 SYSLIB, PROH 2400=(DKWIC,12) .
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}
7

The SER and [UNIT parameters and the TO=unit=ser should kLe

) » X o .
- changed to those names used by the particular installa;ion.
Once QKHIC.INDEXLIB has been 1loaded, the “indexing

~procedures 'of section C.2 can yse this data set as a step—

A

Y

¢ library.
Shouid any of the source ‘modules be changed or a nrew
uata gase intetfacg be written, some of the modules tay

require recoampilation and linkage editing. *fhe',first step

of this process should be loading the object paftioned data .
get. The following JCL model can be émplayedr . i -
1
N N -
/) JOB ‘ —
s the JCL procedures of section C.2
.. //80VOR] EXEC DKWICLD,SER=SYSLIB,UNIT=2314
° //LOAD.SYSIN DD * . .
. . . COPY PDS=DKWIC.OBJECT,TO0=2314=SYSLIB,FROM=2400= (DKWIC,11)
- /* ” - - o
// . ,
- ) { -
Aé Assumptions:
~ L ) 1) the direct access storage to be uszd are 2314's (the
LI blacking is sech that 2311's may be substituted)

2) the BDS DKWIC.OBJECT is placed on the volume rnamed
SYSLIB (chkange name as appropriate) and thié'volume has

) % . ©at least 32 tracks (invthe case of 231%) ofa avail;ble .
space, and .doeg not already contaiA a data set ramed
DK WIC.OBJECT. ’

The SER and UNIT raraneters and the TO=unit=ser should

be changed to those names used by the particular
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‘ L
" installation. , . \

———

In order to replace one og\ the members of the

DKWIC. OBJECT datad set, the meﬁbet to\ be replaced must first
ke scratched and then added to the dat? set. The following

JCL -model first scratches %hegmembers KWIC3 and DKWICHU and

recospiles them froa the distribution tage: ”
! ‘ \\,‘

//eee JoB

- the JCL p:ocedures of section C 2
//SCRATCH EXEC PGH= IEHPROGH. \
//SYSPRINT -DD SYSOU:=A P \
//DD1 DD~ UNIT=2314, DISP OLD,VOL= SERPSYSLIB ]
//SYISIN DD * 4
SCRATCH DSNAME=DKWIC. CBJECT VOL= 231“ SYSLIB MEMBER=DKWIC3

SCRATCH DSNAME=DKWIC.OBJECT,VOL=2314= SYSLIB MEMBER=DKWICU
/*

//ASM3 | EXEC DRWICASM,LABEL=3.
//CHP.SYSGO DD DSN=DKWIC.OBJECT (DKWIC3) }
7/ | DISP=(40OD,REEP),UNIT=2314,VOL=SER=SYSLIB

//COMP4 EXEC NKWICOMP,LABEL=4 1
//CHP.SYSLIN DD DSN= DKﬂIC OBJECT (DRWICHY) ,|

A

// DISP (HOb KEE2) ,UNIT=2314,V0L= SERPSYSLIP
// L !
- !
Assumptions: E
. 1) the direct access storage used aré 2314's (the

i
i

blocking is su.h that 2311's may be substituted)

SYSLIB ‘

2) the PDS DKWIC.OBJECT exists on the |volume naaed
y - %
|

g

f.. - The relationships between the obje&t and execution

4

forus of the programs is given below to direct the linkage

-

editing required.




DKWIC,INDEXLIB

ranre

KWODKWIC

AUTHLIST

KWIDKWIC

NEWDKWIC

SELECT

MASK

MERGE

PRINT .

DKWIC,CBJECT partition
names_required

DKWIC1,DRWIC2,DKWIC3
DKWICY,DKWIC2,DXKWIC3 -

4

DKWICS
DKHICb:Skwxcz,Dx§1c3
DKWIC?
DKWICS

DKWICY

"DKWICH10

167

description of
load_module

K¥OC DKWIC index
generator

authority list
generator

KWIC DKWIC index
monitor

maxima sain tern
generator

actual main term
selection

modify maximal main
teras

create actual

subordinate terms

print DXWIC index

The following JCL model may be used to create part or

all of the data set DKWIC, INDEXLIB from object modules:

//-oo

//LINKLIB

JOB

the JCL procedures from section C,2

//LINK.SYSLIN DL *

IFCLUDE
NAME
INCLUDE
NAME
INCLUDE
NAME
INCLUDE
NAME
INCLUDE
. HAME
INCLUDE
NAME
INCLULE
NAME

SYSLIB1(DKWIC1,DKWIC2,DKWIC3)
DKWIC (R)

SYSLIB1 (DKWICH,DKWIC2,DKWIC?)
AUTHLYST (R)

SYSLIB1(DKWICS)

ATODKWIC (R) :
SYSLIB1(DKWIC6,DKWIC2, DKWIC3)
NEWDKWIC (R)

SYSLIB (DKWICT)

SELECT (R)

SYSLIB1(D¥vIC8)

MASK (R)

SYSLIB1 (DKWICI)

‘MERGE (R)

EXEC DKWICLNK,UNIT=2314,SER=SYSLIB

S 8 Bty
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3

INCLUDE SYSLIB1(DRWIC10)
NAME PRINT(R)

Vi

/7 .

Assumptions:

1) the direct access storage used are 2314's  (the

s blocking is such that 2311's may be substituted)

[}

2) the data set DKWIC.OBJECT exists ou the volume ramed

SYSLIB and all 10 memkers are present

3) the data set DKHI&.INDEXLIB does not exist on the

volume named SYSLIIB but will ke creaéed by this job.

If only ; portion of the 1o§d nodules are to be created
only those particular INCLUDE and NAME statements need to be
retained.’ If.nxw;c.mmzxz.mL already ekists, the SYSLMOD dd
statement of the prccedure may be overridden by inserting
the following ddﬁstatenent after the EXEC card:

» //LINK.SYSLHOD DD DSN=DKWIC.INDEXLIB,DISP=(MOD,KEEP),
7/ UNIT=2314,V0L=SER=SYSLIB .

C.4 The KWNOC-DKWIC Hyk:id Index_ Generator -_vocumentation
The KWOC-DKWIC index generator is divided into three
logical segments. The wuser has the freedom’'to select or
byg}ss either of the last two.
The 1initialization ph;se is always executed where
‘variable 1length storage requifements are determined and

-

allocated. The storlists and the authority 1list, if

4
present, are brought into core and sorted.
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<2

If phase 1 is exécuted, all potential wmain terms are
generated frem the source titles: dfter the title words found
on the authority 1list haye been replaced by appropriate
preferred words. - The poéential main term file is
alphabetically soréed and searchedrfor identical potential
main teras.- The PH? and its occurrence frequency are
prinied during t;is phase in preparation for actual main
tera selection which oé;urs in phase 2,

If ph;:; 2 is entered, the sorted potential main .term
file and the associated statistics file must be available.
During this phase, the actual main teras are selécted from
the PMT file by matching sequence numbers input through a
-selections file. 1If no'selections file is provided, all PNMT
are chosen for the final index. As selections are beiqq
processed, the' ENMT statistics file is i;tertogated to

'geterline-ihen subordinate entries should be permuted. #hen
either all selections have been made or the PNT file is
exhausted, the final index is sorted first by the actual
sain term then by the first words of each subordinate entry.
The sorted ;index records are then passed to a formatting
routine where  the  index is printed according to user

specifications.

C.t.1 KNOC-DKWIC_Execution_ Parameters

To allow the index analyst maximur flexibility in
generating indexes, several parameters can Le* supplied

during execution tc tailor the index generator to his

o e e

L b

R




170

specific reeds. All parameters are/ found ir the PARM field
of the EXEC statement (see C.4.5 for exact placemernt). The

format of the parameter string is
N [N

PARM='phases,delimiters,#terminal,lencode,naxchar,
maxword,mingmt, paxpnt, lenpage,lenlire,
threshold,autostop,maxstoplen,maxstopwvid,

—sortsize,firstpage, #colunns’

or ’ :
PARM=D

where
phase”- tvo digit numker, NN, direciing the program to
execute the phases indicated;

N=0 - bypass phase 1: -

N=1 - create potential main terms using <“eaporary
files. At the termination of phase 1, the
collated potential main terms reside on %*he data
set named by +the ddname SORTOUT. The data set

e . naned by the ddname SORTWKO1 contains  the tally
data printed with the potential main term list.
These data sets will be destroyed if phase 2 is
entered directly;

} N=2 - create the potential main terms, copying the
| files necessary for phase 2 onto permanent data
sets. At the- termination, of phase 1, the
potential wmain terms will reside in the data set
named by the ddname SAVITILE and the tzlly data
concerning like potentizl =aain terms resides in
the data set named by the ddname TEMPFILE.

: © N=3 - perform the same function as N=1 éxcept do not

print the PNMT list;

¥=0 - bypass phasec 2 ’ +

. M¥=1 - perform main term selection from temporary files,

. destroying toth potential main term and tally data
sets in the process; create ani print the final

index; 1 . L
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@

¥=2 - perfors main term selection from permanent files.
Potential main terss are selected from the data
. set named ky the ddname SAVEPILE in conjunction
with the tally data set named by the ddname

TEMPFILE. <(reate and print the final index;
M=3 - perform the same function as M=1 except do not
print . the .index but calculate the line estimates

only; )

¥=4 - perform the same function as M=2 - except do not
print the index-but¢ calculate the liné estimates
only; '

Default 10.

Delimpiters - varying length character string; -
the string of alphanumeric characters which nmake up
both the terminal and non-terwinal word delimiters;
terminal characters precede non-terainal characters;

- default ¢ ¢,

#terminal - integer; i
the nuaber of characters in the terminal delimiter set;

default O,
Lencode - integer;

the number of characters in the accession number of the
title data being. processed;

default O,
Maxchar - integer; ' ; ¢
the maximum number of characters expected in a title
phrase;
default 256. B

Maxword - integer;
the maximum number of words expected per title;

.default 50.

Minpat - integer;
the fewest numher of words in a potential main term;

default 1.

(R
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Maxpmt - irteger; : :
the maximum number of words in a potential main tera;

default 1.
Lenpaqe.- integer; Y
the numker of lines per page;

default 60.

Lenline - integer; . _
the number of characters per line; minimum °20 maximum
132;

default 132.

Threshold. - integer;
the saximum number of subordinate entries  posted
beneath a main ters in the KWOC-type format; :

default 1.

*

Autostop - integer;

- the maximus number of characters in a word that is-

automatically, assumed to belorng to the secondary
stoplist; -
default’ 2. . - -
Haxstoplen - integer; -t

the maximum number of locations to ke resorved for both
the primary and secondary stoplists;

default 0.

Maxstopwid - integer;

. the maximuam numkter of characters found in a stoplist

. - word; o
default O,

Sortsize - xpteger° ’
the numkter of 1024 bytes of storage to be used for sort
‘buffer area;
default 20. ) )

Firstpage - integer:

the nuater of lines to be printed on the first page so

that -header information: car be inserted; omit this
parameter if the first page is to be bhandled in the

4
Se
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| Vb 0

| _ .
| { sam€ manner as others;
| T
‘ g¢columns - integer; ‘ H
[ .- the number of colusmns agking up the first page; used in
conjunction with firstpage to create a short first
page;

Ak el

LELVITEA

} - The second form of the PARM field permits parameters to
be read froas the data set PARM. This data set nust contain
the parameter string of the first fora omitting the "PARN=".

-

The parameters found in the PARM field mentioned above
are distinguished only by-theifmbggiiisgwigﬁfgégggfgﬁéﬁgr
P string. é&f the default valﬁe ‘of any par&aetets are .
accepted, the user wmust indicate the omission by a comma;
the position of omitted parameters is not necessary_when the

omissions fall to the right of the last parameter present in _ :

the list. In the example kelow,

B . - PARN=', 49, ,/%1,2,6,,,126! 2
the delimiters consist of ".,/" of which the first two are
terminal; the accessicn code langth is 6; the page length is
1263 allvothet parameters assume their deéault values. Note

that all eharacter strings are emnclosed in apostrophes; to ; t

represent an apostrophe, two consecukfij.apostrophes must be

coded.

C.4.2 Input Of Stoplists To .The KWOC DKWIC Index
Generator

I e e Y Tt

» -

Both the primary and sécondary stoplists are input to
the program through the data set associated vith the ddname
¢+ SYSIN. Any.uord inpui as a member of the secondary stoplist

is assumed also to reside on the pfimary stoplist, The

4
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records of this file are assunea to be 80 characters 1in
length with cne stoplist word per recorfi. The format of a

stoplist record is shown is Figure C.1. The ¢type code, a

L 3 - - )
{ type | stoplist | |
| code | word 1 |
L 4
1 3 raxstopwid ) : 80
type code i -
01 primary stoplist
.. 02 secondary stofrlist .
¥

FIGURE C.1 STOPLIST ENTRY FORMAT

<

tvwo dig;t numeric, indicates the stoplist into which the
designated word is placed; code 01’'indicates primary; code
02 indicates secondary. Iamediately follouinq the type code
in the third byte of the record begins the stoplist word
itself. The next maxstopvid characters make up the stoplist
word. If‘the ;brd has fever characters than the maximun,
then che wota must be padded with blanks, If* the word is
longer than the maximua specified, only the first ;axstopuid
chéracters are used. The number of stoplist records nmust
not exceed thé maximum number spe;ified in the PARM
statenént. If the maximum is exceeded an error message is
printed and processing coﬁtinues ignoring any remaining

stoplist wouds. The stoplist yords may appear in any order.

They are §ephrated, sorted, and .,displayed for verification.
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- - /

ledting Actual:-Main Terms_For A _KWOC-DKWIC
;

C.4.3 Se
Index / .

.
] . N ,
{ Phase 2 of DRWIC index generation requires the index -

| ' apnalyst to choose those main teras that are to appear ir the

=

final index. Fton-fhe oétput of phase 1, a list of sequence
4 nuabers, correspondid% to the chosen main term® is prepared.

Thése sequetce ni:bets are ‘punched into cards in free format

(i.e. at least one blank between nuabers) in ascending order

and presented for input in thé data set identified by the

) _ ﬂSﬁLEC% ddname. ~"If this dd statement \is onmitted, all ¢

°

I T T R R

potential main_terms are selected.

L PRI

C.4.4 Jocb_Control For A KWOC-DKWIC Index Generation - -

Below is a ,}ist of all ddrames and .the requirell

LT e PR

attributes c¢f the data sets used by the program. ©Note that

:g‘ soveral data sets may be optionally supplied. :

{

7 . -3 -
ddnase  asage .

’ %YSPRINT sequent1a1 output data set on which all messageq
and the final index are placed.

INBUT sequential 1nput data . - on which resides" the
tifle data to ke indexed.

AUTHRL sequent1a1 ingut data_set on vhich the authority
list resides. This /statement is present only when
the authority list is used.

“ ' . « i
SYSIN sequential inpat data set on which reside the ) [N
conmunication record with - the interfacing o
sukroutine (see section C.7) and stoplists, I
- : 3 ;
PARNM optional ‘sequential 'input data set which contains B

;he parameters for the index generation when the
PAEM=D is specified.

% ik vl
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/ » SELECT .sequent1a1 input ‘data set- used during phase 2 to

// . input the sequence numbet denotlng the actual .main
‘ terms. If this 4d statement is omitted, then all

: potential wmain terms are .selected if phase 2 is

entered. ‘ '

SAVEFILE sequential data set on which the potential mair
terms are <copied during phase 1 only when the
first digit cf the phase parameter is 2, This ;dd
\ statement Jefines the input potentlal main t@rm

‘data set when the phade 2 option is set to 2 or 4.
(LRECL= HAXCHAR+LENLINE/2+LENCODE055
, ,_,_/’BLKSIZE N*LRECL+4) - ~
’
TEMPFILE sequentxal data set on -which the tally of like
’ potent1a1 pain terms are placed -by phase'1 when

/the first digit of the phase parameter is /set to
. 2. During phase 2 this data is used to ifput the
© tally information if the second dlglt of the phase

. ) parameter is set to 2 or 4. . ) /
- /

SORTLIB the system sort 11brary. DSN=SYS1.SORTpﬁB,DISP=SﬂR,.
- . / T
SORTIN sequential data set which is used as a temporary
. input/output file during sorting; LRECL and
.BLKSIZE must be identical to SAVEFILE. :

SORTOUT tem;orary input/output .data set_used for sorting
procedures. LRECL and BLKSIZE “should be identical
to SAVEFILE.. . )

s - 1

sysout sequential output messaqe data set requlrpd for the

SORT/MERGE program. 7

SORTHKOn work areas for the sort routine. (n=1,2,3 aminimum)

o

* C.4.5 Sample JCL For A KHOC~ DKHIC Index Geneﬂatf?_
- /7eee  JOB ! .
the JCi-procedures from section C.2 . - M2
: //GEN EXEC KWODKWIC UNIT=2314, SER= SYSLIB
L Yy " DKWIC.PARM='parameter. llst' ’
« - //.=-- LRECL=described above,. e
/7" , BLKSIZE=n*LRECL+4 _ . ‘ )
//DKWIC.,INPUT DD * : -
-t title data to ke 1ndexed
\ //DKWIC.AUTHRL DD DSN=AUTHRLDISP=0LD, o
// nN¥L=2314,VOL=SER=SYSLIB . o
. . //DKWIC.SYSIN Dp_= ) .
T ) interface control card
;é;j stoplists. - I N
i ‘\
- o
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B /Dlec SELECT DD #
v sequence numbers of selected entries

1/
/ ‘ .- .
' C.4.6 Messages_Issued By _The KWOC-DKWIC Index Subsystenm
S : ' DKWIC.00 - VERSICN cc - d : ‘ ;
oo » PHASES dd ‘
. ‘.~ DELIMITES .
GROUP1 ; . cece
- " . GROUE2 ~ ccce |
' " ACCESSION LENGTH dad L
- MAXINUM TITLE (CHAR) dad -
' . MAXIMUM WORDS dad o
o  MIN- EMT d MAX PMT 4 -
< o | PAGE %ENGTH dad
" ) ! PAGE WIDTH dad
e 7 ' PERMUTATION THRESHCLD 4. s
. {  AUTOMATIC STOP d !
© . STOPLIST ’
: ' WIDTH ‘ dd
K . MAXLEN - - lad

‘ r : I
' / the parsing of the parameter field is _displayed f#r
i N verification,. ‘

/
3
.
1

,DKWIC.01 - LINE WIDTH EREOR 1

f 7
i

" A : [ 7
i 5 o

¥

t

i

the lenline paraneter was gceater than 132 or less than

20; the 1line width is set to 132 aad processing
continues.

. ' DKWIC.02 - NUMBER GRCUP1 CHARACTERS > SIZE OF DELIMITERS

*

was less than #terminals; all chatacters in the

delimiter strlng are assumed to be terminal; proces sing
C . continues. °

! N

L3 i:t"' {
4 ) ) DKAIC.N03 - MIN NUHBE? HORDS/HAfN TFRH > MAX v .

4 - b : i

the minimum number of words' specified to be irn a

spec1fled' the minimunm number is set-to the maximum and
processing continues. . j’ . ST

. / .
. " DKWIC.OH - STOPLIST GREATER THAN LENGTH SP?CIFIED

the nuamker of'sfopliét‘words'found in: Z;e SYSIN data_
| set was greater than the numker ex pcted. Only the
; first maxstoplen are considered. g

i / : N P

'

——

the numker of characters found in the delimiter string

.. potential main term is, greater than 7tha maximumn

B st b e et ¢
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DKWIC.05 - PRCGRAM ERECR,:CNCODE=DDDD . )
a terminal executicn error has heen found by the PL/T
s ~error hardler. The ONCODE is listed and’a PL1DUMP is
iritiated if a EL1DUME dd cara is. preseqt“
- --—'—\ ‘\

DKWIC.06 - TOO-MANY CHARA;TERS‘IN PECORD - dddd : \
M . \'

.

the numhér of characters in the title uhose qccesqlon

code. is{dddd is greater than maxchar., The'ititle is
1onored and proce551nq continues. o
.~ @ ’ {w
EKWIC. 07.- TOOKHANY HORDS IN TITLE TO PROCESS - -dddd
4 the nuater of words in the title uhose accession code
i E -is ddid 'is greater than maxvword. The title is ignored
Ej and processing ccntinues. - . .
‘ / ;? ' - ! : 3
‘ (ﬁ * DKWIC.08 - SCBT ERROR ) .

£

the SORT/HERGE prograa returned/a E:nditlon code other.
than zerc. - The sort. control cards. are listed below -
this message. Ccnsult the mossage data set SYsouT:' for

/ 7 ~ details cencerning the error./ Execution términates.
/ N I ;
BKW1C.10 - PHASE 1 RESULTS | - ) : /
TITLES . ddad ' o ’
WORDS  __ 4d1d” ) T “
WORDS/TITLE ddad , !
) 1-STOPLIST . ddaaa -
2-STOPLIST daad - :
. - TOTAL PMT . .. _dd4d
. UNIQUE PHMT . dddd
f TOTAL PY1/TITLE addd -
. ' CHARACTRRS/TITLE dddd o - ‘
,  ~~CHARACTERS/REM TITLE dddd 7 - .

- phase 1 has been completed and the rnsults are' posted.
I for .verification.

= 1 , , -
[ DXKAIC.2D - PEASE 2 RESUIT ' C e
s "”'A‘ 4AIN TERYS iiid 44 .44 . 2 :
, PFRMUTLO TYPE . i ¢
' $TITLES ’ dddd dd.d4
' PENTRIES ‘Addd dd.dad : .
$LINES dddd 4d.dad ' '
KWOC-TYPE :
. #TITLES ;. 4d44a dd.dd
© #ENTRIES 4ddd dd.da

#LINES 4ddd: 1d4.dd
]

T
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. ’ phase 2 has bLeer completed and the results . are

displayed for inspection. The statistics are grouped
by the type of entry; each entry is given as the raw

nunkber of occurrences and the percentage of occurrerces:

2

in the final index.

DKWIC.30 - SIZE ESTIMATES ~ LINEWIDTH ddd - PAGE ddd
TITLES/ENTRY MAIN TEFES BEST KWOC EST DKWIC

d 44 ddd 444

d dd 1dd ddd

, The pumber of main terms (MAIN TERMS) having N ti.les

- (TITLES/ENTRY) 1is displayed along with.an estimate of

the number of lines in the index these entries will

produce if the entry is formatted as a KWOC-type (EST

KWOC) or DKWIC-tvpe (EST DKWIC). The 1lirewidth and

pagesize “are also printed for reference when making
calculations of the number of pages of index.

C.U.7 KNOC-DKWIC Index Subsystem Implementation
Restrictions

The KWOC DKWIC generator operates under full 0S5/360

operating systenm. The program is written in PL/I version

”

5.2 and requires a minimum of 126K bytes of core to operate

"

effectively. If the étoplists and authority list becone

t

exceedingly large, this minimum will not be sufficient. The
program direcctly ,calls the system 360 SORT/MERGE facility
to handle variable length record sorts. .

- s
C.5 The KNWIC-DKWIC Hykrid Index Generator_ -_Documentation

N The KWIC DKWIC generator produces an index thr&hgh the
execution of five phages, implemented as PL/I subprogréms
called by an assembly-lang;age submonitor. Each d% these
phaseé may be selected or kypassed under user control.
In‘thejfirst step, all maxigal main-terms are genérated

from the data base. The specificity of each MMT as well as

(;
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. each specificity unit toundapy is written with each record.

These recoris are .tagged with an interral sequence number
which regresenis the relative record position of the title
which 1is kept in internal format ‘in another file. A data

set of pointer records is also generated for this title file

vhich contains information to -locate all words in the

correspondiffg title .an® indications of stoplist

chafdbteristics. The maxlmal main term file is then sorted
alp&ahetlcally and passed to the selection program.

The maxlnal main tern file is passed sequentially by
the selection proqran vhere MMT statistics are gathered and
the PMT tree is built for each MMT beginning with the same

initial word. After each tree is built, it is examined for

‘maximum and sinimum posting criteria. At this time pointers

into the  MAT file 5re created éccompanylng the actual
specificity and count é? the number of titles containing tbh-
actual main term. §

The transformation of the maximal main -terms to actual

main terms cccurs in the next step where the MMT file, the.

specificity and occurrence files are passed in parallel.

‘'Each maximal main term is reduced to the specificity

indicated by the corresponding pointers. The user supplied
suborAinate Permutat?on threshold 1is matched with the
frequency of occurrence of each mainl,term and a -marker
concerring this decision {s placed in the actual main tern

record before it is written on a main term file. The main

AL, "N A T o R L o B w1 b ol 00
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-
3
o

term file 1is tHen <sorted by the internal title sequence:.

number. - o :

The title and associated poirter files .-are read . in
parallel matching internal sequence numbers against those
present in the main ternm gile. A natch signifies the need
to " form a subordinate'entr§ from the correeponding title.
When the number of occurrences of_ this main tern phrase
falls belov the permutation threshold, the title is rotated
so the initial word of the main term entry - appears as the

first wvword ‘of a KWIC-type entry. When the threshold is

exceeded, all occurrences of the main term "are extracted

o kel

from the title. Subordlnate entries are generated beqlrnlnq

ulth each vord that renalns in the title and is not a member

of the secondary stoplists When all AMTs have been

processed, ccntrol passes to a program which sorts the main

and subordinate entries.-

]

The sorted entrf file is then formatted by a print’

routine which exauines first the permutation marker to
indicate whether a KWIC or DKWIC subordinate entry should be
used. The index entry is then printed according to user
specifications. -

C.3.1 KHICZDRUIC Execu

.. ¢ ¥ic, tio

g Parameters

)

The execution of each of the phases of the KWIC DKWIC

generator 1is qoverned by an execution monitor written in
IBM/36) assenbly language. This wonitor accepts several

keyword parameters which supply the recessary ‘variable




.

o ’ : 132

3
’
-

information. for tailoring the programs to generate a

o

. ‘ specific index. . These parameters appear or the PARM field ;

of the EXEC statement invoKing the DKWIC indexing progranm

and take the fcllowving fora:

< . £

N

3 ERKLIST - varying length _character string
) .o The set of break characters to be used to discern word
boundaries in the +titles being indexed. The first
) rcharacter is used to delimit the remainder of the break
characters and can be any character not found in the
. list. The set of 'terminal Lreak characters must -appear
I . first in the "list followed by the non-terminal ones.
’ The break character delimiter separates . these strings
as well as ends the non-terminal 1list. Thus, if %, .37
are terminal and "/-" are non-terminal, then the
breaklist is written as '
’ Qs.23Q0/-0
where the breaklist delimiter is Q. The breaklist is a
positional parameter and must appear first in the PARN
field. 1If the entire 1list is omitted, it must be
represented by a coanma. Two successive breaklist
delimiters are interpreted as a null string. Default
CQ Q denoting no terminal break characters with a blank
being the only nc¢n-terminal. A blank is automatically
supplied to the user even when a breaklist is
specified. . -

LN

Default QQ 0 ) L0

CODE=lencode
the length of the accession code;

< default CODE=0

SPEC=maxspec ! . .
the maximum specificity of a maximal main term;

defauit SPEC=3 |
STOP=(autostop,stopvwidth,maxstopler)

Autostop - the maximum -rumber of characters
autcmatically assumed to be members of the
secondary stoplist ‘

<
i
H
§
i
H
H
H
H
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Stopwidth - the number of characters in the " longest
stoplist word ' -

Maxstoplen - the paxiaum number of words expected on
the stoplist . T

»
~ K

ey

Cefault sTOP=(2,0,0)
PCST=(laxpost,linpost)

Maxpost - the maxisus rnumber of t1t1es§;o ‘be posted at
a part1cu1ar spec1£1c1ty c

Minpest - the lininun nusber of titles to be posted at
a particular specificity L
Default POST-(“ . 2)
PAGE-(11new1dth,pagelength, reserved, numcol)
Linewidth - the number of characters per line

Pagelength - the nuamber of lines per page .

Reserved - the nuaber of 1lines (full page width)-

reserved on the first page of the index. This
parameter allovs the user to print a short first

page.

Numcol - the nusker of colulns expected .on the first
> ’ paqe g__. F

Default PAGE=(132,€60,0,0)
PERM=threshold
threshold - the maximum numker of titles forming a
group of sxnllar main term entries which will be posted
as KWIC entries in .the final irdex.
Default PERNM=2 -
FORH=(pages;ghars/qcl,colsep,res;oriq,nin,nax,vid,len)
The PORM parameter is used to specify automatic

formatting. specifications. If this parameter is present,
the PERM and PAGE parameters need not be specified &since

- those parameters are calculated by the automatid tormatt1nq

routine,

p
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- . : N Pages - the maximdm acceptable number of pages: allowed
) for the index. The numeric specifiéd must include
partial first and last pages. C

Chars/col -~ the sinimua acceptakle number of characters
. per 1line fer column in a printed entry in the
e final index. This numeric irclules the number of
' characters in the accession code but does not -

include the number of tTrlank characters: Letweern

colusns. o
Colsep. - the number of blank characters to be inserted
, between columns when the final index is prepared

for photoreduction.,

s, .

Res - tﬁg number of 1lines (fuili page width) to be
reserved on ‘the first page of the index. This
parameter allows the useéer to print a short first

page.

. orig - an integer tetveen 0 'and 109 which represents
' - the minimum acceptable '.percent of original size
for the final index.

] 1Y

C . . ’ Min - the minimum acceptable permutation threshold. - \

3

e 5 @ Max - the maximum acceptable permutation threshold.
.&‘ - ‘ i

¥id - the width cf the field in 10ths of an inch onto
which the photoreduced copy of the index is to be
figtgd. : .

Len -.the length of the field in 17ths of an inch onto
which - the photoreduced copy of the index is to be
? V . fi\\‘tted. -

- F o Default%PORH=(0,50,5,0,60,2,20,75,100)
PHASE=execphase ’
an integer representating the phases to execute
- phase
~ phase
- phase
~ phase
16 - phase
execphase is the sua of 411. or any of, these quantities.
The phases are always executed in order, -

AT - I — QY
[0, I VY

Default PHASE=31

(S
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With the exception of BRKLIST,f the parameters are

"keyword oriented and can appear irn any order. The multiple

arquments of keyvord parameters are positional. If the

default values of -these paraseters are to be assined, their

position must be indithe¢ by a comna. Por exaaple, to

change just pagelength, the PAGE parameter is coded :

" PAGE=(, 120) : .

The first two letters of any keyvord can be used as

f
abbreviations cf any cf the parameters mentioned above..

. s )
If the parameter field is too large to -fit onto "the .

~

EXEC card, substitute the word CARD for the parameter list.
The paraleter‘field is then read from 69 to the first tywo
card images'of the data set associatéd with the ddname PARM.
The parameters are purnched lin the same keyword format

o . . B}
described above, dropping thé  opening and closing

-

apostrophes, .

~

H

-

C.5.2 Input Of Stoplists To The KWIC-DKWIC Index
Generator

—

The stoplists for the KWIC DKWIC generator are input in

£ IS =
the 'same manner and form as the KWOC DKWIC process (see

B

C.4.2).

C.5.3 Job_Control For KWIC-DKWIC Index_Gemeration

Below is a 1list of all ddrames and the required
attributes of the data sets used by the program. Note that

several data sets may be optionally supplied.

/
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DLONAME

Fu

USACE

SYSPRINT

SYSIN

T INPUT

-

AUTHRL -

PRIME

SECNDRY

#

SORTIN.

A

_SORTOUT

SORTWKOn

SORTLIB
SYSOUT

MARK

INDEX

3

sequential output message data set

seéuential input data set/from which the data-base
interface control and stoplists are read
(LRECL=80) .

sequential 1rput data set from which the data base
of tltles is read

optional,sequential input data set on which resides
the authority 1list - created by the word
transformaticn routine

sequential data set on which the titles in internal
‘format are placed’ for .later reference ' R
LRECL= 30“ BLKSIZF 3348,RECFM=VB) ‘

‘sequential data set on'which pointers-to all words

found in
placed for
RECFN=FB).

the corresponding PRIME title record is
later use (LRECL=144 ,BLKSIZE=1440,

-~

sequential data set which is used as input to the
standard sort package. This data set is used by
three of the phases for output,
RECPM, LRECL, and BLKSIZE characteristics each
tise. Do not specify DCB characteristics for this
file. '

sequential data set which is used to hold the
output from the sort program. This data set is
used as input to four phases of the indexing
operation and “should not contain DCB
characteristics.

sequential data sets deflnzng sort work areas
(n=1,2,3. minimum). . The statistics- for the PHT
tree are kegt on one of these data sets.
the sort 11brary for. the standard sort program.

The index generator requires exits.E15 and: E35.

sequential output message data set used by the sort -

routine

ed to hold the selection’
Y the auto-select routine.

teaporary data set
markers generated

sequential output data set onto which'the .£inal

i

¢ -

changing the
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" index is placed prior to fornattinq.

- - -’ : M £ E;:

\ ) / MASTER seguential, output data set onto which the final %

/ ; formatted index is placed. :
/ PARJ optional input data.set descr1b1nq.an alternate )

paraseter 115t input streanm

4 - §

Coe Sl §gg£le JCL_Por KWIC-DEKWIC Index Gereration .

%

. //00- JOB - - -
F o the JCL ptocedures of sect1on\C.2
‘ - ’ //ADKWIC .EXEC ~ KUIDKQIC,*
7 // PAEM.DKWIC=' parameter llst '
//DKWIC,SYSIN .~ DD '* .

o interface control card N

= . Stcplists :
: ~ //DKWIC,INPUT" DL * N

. data base cards : -

o 7/ _ ;

it B i bl DA dd DB R 1 )
'

“C. 5 5 Messages Iss Issued By The KWIC-DEWIC Index
Subsx_ten

LML A st ot

L4
o
X by
s W AT AN 1 1

) ) DKWIC.00 - DKWIC INDEX - VERSION V-n .
: BREAK CHAL_CTERS 7
<L . TYPE 1 1111
: - TYPE 2 1111 : -
- CODE LENGTH nnn ' :
<L . MAX SPECIFICITY nnn .. : ,
. AUTOMATIC STOP  nnn ‘ .. :
. : - WIDTH - . non ) . i
~ , MAXLEN nnn - g

- &

e ol b W B

‘»u

: % An ‘echo of the ‘pataietets input to phase 1 are:-
: presented for verification. :

4

]
=]
-
-
0
O
-—
i
%)
-3
O
n
b
-
3
'3
G)
B
to
>
R
to
-+4
<3
=
-
z
t“‘
-
k-
o @
°va
R=-
7]
]
™
(@]
-
d
4
ta
o
— w%‘

“ The maxlen parameter specified a numbher less than the.
: total number of words presented for the entire

. - stoplist.  Execution contxnues with the first maxlen .
. stoplist vords. ) ‘ ' 4

DKWIC.02 - TITLE RECORC IGNORED; LENGTH EXCEEDS MAX {,

A title .record containing more than 300 characters

o i including - accession code has been found an is printed

“ under this message. The title record 1is -ignored and
* processing continues. .

2

2 R 3
&

|
A M P A ot i 5
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Fl

#DKWIC.03 = TITLE RECORED IGNORED; MAX WORDS/TITLE EXCEEDED
! A title record contalnlng aore than 32 words has been -
detected and printed below this messagé. The title has
_heen ignored and- ptocessing corntinues,
e

DKWIC.04 - PRCGRAM ERFSR, ONCODE = nnnn - oo ..

A serious error has occyrred - durxng the executlon of
.- the program. The. cond1t1on is described by the oncode

© numeric. This message dsually follows' a- more
descriptive error indication printed by the PL/I error
handler. In event  the error hahdler  abnormally -
terminates, _the error can be’ determined by consulting
the PLI Reference nannal for oncode conditions."

[+]

DKWIC.05 -'HHT STATISTICS

" NUMBER OF TITLES- , nnnn - o R .
NUMBER OF WORELS nnnhn . :
WORDS ON SEC STOP . ennn ' L
WORDS ON PRIM STOP' ' nannn , . ,
1-ARY MAX MAIN TERMS nnnn . .
A , 2-ARY MAX MAIN TERMS nnnn
A L] . . L] . ‘

* . < - - -3
- -

7 C . The statlst1cs for MMT generation arte presanted for the
user. This message is printed during the final step of

.phase T . - - .-

DKWIC.10 - SELECTICN CEITERIA o

MAX POSTING nn . .

MIN POSTING . nn : . ) e
The saxinum and sinimum posting 1limits are - displayed -
for user verification as phase 2 is entered. .

DKWIC.12 -~ SELECTION STATISTICS /

FMT TREES nnnn ; ) .

, 1-ARY MT - . nnnn_ o ’ : .. .
2-ARY 8T nnnn T e e e .
[ ] - -‘%‘.‘ - ‘ -

The statistics, for the selection phase are presented
for the user. The number of PMT trees examined and the

. number of selections made at each HT ‘specificity is
displayed. }

N
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- ?
et DKdIC 13 - IVDEX SIZE BS%I%ATES | ' -
. T{TLE/PROUP NUMBER EST K®IC - BST DKUIC TOTAL EST
" OR. THRESHOLD  ° GROUPS 'LINES’ " LINES LINES
Y " pna ann - finp mn.n -
2 -nnn Jnn . nnn - nn.n
; O
. : o - “e L3 > . . .

. .

dlsplayed ~ The number of " main térss contained in
precisely-n titles is foumd in the nth entry- urder
S TITLB/GROUP -4f the threshold is-m-then:the number of

titles which will forn\DKHIC-type entrxes ard KVIC-type

-~entries are dxsplayed heneath EST DRWIC. LINES and EST
KWIC LINES respactively, From the averages -concerning
AMT spec1f1c1ty, .wordsytitle, . and secg/gary stoplxst
crltefia, an estimate-of the number of  lines  in " the
index 1s presented for each*Ehreshold value. T

Be

% ~
- £~

ADKﬁIC 40 - DKHIC ENTRY LARGER THAN max .

An entry “has been‘cenerated which exceeds the maximum
record ; length, The record,  displayed below’ ‘this

message, is- ignored’ and processing chntindes. .’ The

smunber of characters in this record afiter the main teram -

-*-has been extracted must be shortered to be accepted.

C S. Q ‘RNIC-DKWIC Index Sabsysten Imple ntatio -
Restrlct1ons ) 7 .

e e 2 -
~

“f) A maxisum of®300 characters has been allocated for,

any title cf the data kase and any index itens temporarily

-

stored by the;prograr. The program detects this condition

-}

and ignores such xecords informing the ‘user of the action.
. ‘K . K 0 -

, 2) .\A single title cannot contain more than 32 words as

defined by the word delimiter set. The progran detects thxi

4

A\ \
"~ condition and ignores such records xnforming~the user of the

/

’

actlon.

3 All maximal wmain tecms are truncated to 50
.0 ‘ .

'

-

characters without warning,

- - .
* ‘

l"An estimate of the size of the 1ndex to- re pr1nted 1is

»

o8 J AKE, R 2 by n
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N ﬁi The grcegraa requifes 126K bytes of core tg exécute hg :“
,‘f \ ’ _ effectively., ;hén large stoplxsts and’ authorxty llsts are :
LT R .used, 126K bytes -may be 1nadpquate. . _ ‘lv : #
e # s, Tho proqrcms operate unde; fnll 0S/360" and dlrectly
L | f, call the system sort packaqe for flxed and varlable length ] ‘
fﬁ - . °° recotd.sorts. 7 . ' : L - * S :
- - 4 : . C.6 The Authority List Geneggggg_-.Dacggggtation ' L .
g ‘ ' The word tra&sﬁormation routine is é@ﬁo?}éd ‘in ra
N \ o » P
. ' . program s pa?ate fromigPy:indéxigg’routihGS'fh?7isyintgnqéd ]
7 . tagke executed as a préprbcessor' of _therft{;ies being /
-, S indexed: 'Iﬁe inputs comsist of the datat bdseik;nd -
n\ ‘ appropriate gxcépﬁions lists; the'owtpgf, the“énthority list5‘ .
| ) *ré;%y to be used by the indexinq routines. . i . :
v C.6.1 gggggg;ty LlstsExecuglon Paraueters %
i To effeqt generality, severa1¢pavametgrs regagding' the .'. ‘ %7
' estimate of array and s&ringT;izes are made available'tb the Qo % i'ig
o F ' _ Gser,so'asyggt to limit thg'usqfailness of the prdgram; The . ,'1 f}%i
}:93 - -‘féaiémeter 'iist mist be;supp@iedlon the BXEC card descrfbipg é,'J :
% N the ;uthority list generator. It is of the form: B : - 57i
) o ‘ ‘ PARM='LCODE, BRKLIST, LISMIEN" 7
S where T - | ' S
LCODE - integer P ) S 7.12
.7 R i // ;“ lenqth of the aecessxon code of this data base _ . y ;"Q
. - detault 0 77 -
'~ BRXLIST ~- character string B 0 . i i é’i;
) j . ‘ a list of the characters to be used as>wordfdelimiters § o
n . , . L
v . - ' ' Q %{‘ .-




" 191
” . © default ' ! ] s S %
. ; LISTLEN - integer ' - ) T‘
’ : o . the maximum number of words expected on the authority ]
: . list. - ) ) . ;:;
; default 100 ° o 3
. ijw S The parameters | found im  the  PARM  field are !
) 7{;;§ L distinéuished by ~their positioe only in the parameter
L S . ;
| . é' \\ 'string. - If the default valgef\of “any parameters  are :
) e T i §céep£ed; the _user must indiéate3{he Smisgion-by a comma; i
t pié the positions.of omitted parameters i;\épot recessary when
: the omissions .fall. to thev right of:*¢he last paramétér 2
7%§7’ present'%; tke list. Characge} strinqé iccluded in the PARN §
g field must te enclosed by ;;irs,of:apo;troghes, . o S
% ) ) C.6.2 Authority list Bxceggiggg_gigg_igggg - T %
% All exception lists are -entered throdqh the SYSIN data ?
%J set, "Each ‘egcepgioﬁ list vo¥d: is punched, one word per |
% - card, folloﬁihd a two kyte nuuéric list code (see Figure C.3
% for che-'pumﬁers iand -designations). ; The words must be
§ grouped by exéeptionslist code; gge ggrds vithin a single
§. exception 1list can be placed in any order (see Figure C.2). 3
§ The first réiond of r;he* exception list holds two %
* '% = positionai parameters which direct storage allocationr for i
% the lists. These parameters are: . | "f
; ‘ . . ¢ .
7’ MAXEXCEPT , WIDEXCEPT '
f vhere | . ) _ - T |
MAXEXCEPT - integer > 0 ‘
:;5 ] . - N
. : ’ e SR
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"maximub nunker of wvords expected for all exception list

vords :
‘3" L.CEPT - integer > 0 o .

waximum number of characters expecte ir the longest
excepticn list wcrd . :
T i . N

! : . o . . |

| LISTCODE | EXCEPTION WORD | . 2 I

! B | | ’ |

L - - . - J ]

1 3 WIDEXCEPT% 80

- ) 3@

- L]

7 ~ . ’ n
Figure C.2 Exception list format

L

+ .-
P

A reviev of the exception list definitions and their

’

assigned code numbers are displayed in Figure C.3.

<

\%\\\‘Qg - vy o
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01 - non-transformable -words ending ir  "consonant-s" g
3 ‘(e.g. physics, MEDLARS, etc.). i
‘ ‘ 02 - non-transformable  words ending in "yowel-s" §
(e.g. atlas, pathos, etc.) excluding those ending in %
“SiS". ) o M - 2 %
03 - non- transfornable words endlnq in "ies" (e.g. series, . §
' efc ). ¥
o4 - 1rreqular plurals endlpg in "“es" whose sinqulars are ) §
T T not forled by -dropping the final "s" (e.g. indices, ‘ {
etc.). o ) o 5
05 ~ corresponding singular entry for irregufar plurals —
found on list 04 (e.g. index, .etc.).
' 06 - transformable words endidq in ‘“sses" whose fsinqdlars / %
are. formed” by dropping the final "ses" (e.g. busses, ;
’ etC.)-. ’ ’
. 07 - transfornable-uords_ending in "ses" whose -singulars are
- formei., by dropping® the f;nal "es" (e.g. thesauruses,
: achorsuses, etc.) . T 7 . .
N g Plgure C.3 A synopsis of the exceptxon list codes i
: and their deflnltlons §
C.6.3 Authority _list Format _
g : £ - o 3
% - The authcrity llst;produced by thls progran is an arra¥y ;
5 " of ‘the singulat and plural uords transformed by the word i
. & z
., transformation routine. Each elenent of the array is ix one :
of two formats, reqular preferred word - and irreqular
preferred word. ' - ST IR
' . The 18 bytes of a regular préferréd word entry contains . %
o ; : . E
— . e — < o ]
the sinqular or plural word which is used to match words in | |
the data base (seo Flgura C.4). éhen a match is found, " the it

preferrpd word is formed by concatenating the preferred woril

s
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~

stem (vhose offset is given.as a kinary integer in the last
tWo bytes of the authority list entry) with ar ending chosen
from an arraiy whose suhécriét is stored in the_, "ending

1

indicator" Lyte (see Figure C.4). - T s

il

P ¥

>

[

! ) . | . - 2

| SINGULAR/PLURAL WORL { ENDING INDICATOR | STEM OFFSET
! - ! - !

L .

1. ) 15 : 16 18

__Pigure C.4 Regular preferred. word format

——

The "ending indicator" is a one byte- binary integer

s e A 0

pointing dinto an "ending" array (see 2Pigure C.5). The
. preferred word for each -entry of the aukhofity list is
formed Lty concatenating the word S;em wiéh“the a;prgpriate
ending. Li‘the word ACTIVITIRS apbeated iy the data base,
toth: the wcrds ACTIVITY and ACTIVITIES would appea;“in the .

LY

authomity list. The "stem offset" of each entry would be 7

anl the "ending indicator" would.be 4, T preferred word

generated would he ACTIVITY(IES) for both .he singular and .

endiing ifndicator - ending

(sy L o .
. ’ (ES) . :
C(SESL.. - .+ - L O
Y (IES) . . :
IS (BS)
F (ES)

DN U E 0 N -

Pigure C.5 Enqinqs'used to form preferred words ’ .

-
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‘plural concept,

If the preferred word stem carnot be generated frdm the
singualr' or 7p1nra1 vord, © tﬁe "ending indicator" _byfe
contains an asterisk and the "stem offset® byteé are
interpreted as a subséript into the aikhori&y list pdinting
to the prefarred word. This irreqular-preferred word format
differs from the normal format in that a preferred w;Ed code

"corresponding to ihe rerihteréretation of the "stenm offseth
:precédes ‘the replaceaent word. The preferred word code is
a “irg " 7 so chosen so that upon sortirg of the autﬁbrity list words,
this record will bhe placed ir a,position.correspondinq to

. ':: this code, An irregularly foramed preferred word is handled

2 “

: in the same wmanner as a reqular preferred word once the word
- . : .

- 14

o

% stem has been retrieved.

. To indicate storage requirements to any program using

]

free forsat the rvmber of words in the list as well as the

<

number of characters in-each record.

C.6.4 Job_cControl For The_Authority List Gernerator

T Below is a 1list of <all  ddrames and  the regquired

attributes: ¢f the data sets used by the program. Note that

.

one data set may beoptionally supplied.

- s -~

-" the authority list, the first record of the list contains in

stk ok

AP ATl
i

>

ok it 19 %

A 0 bl

M gl o

4 g Dl o WAy dihdal N o

k50 L

b

b
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[
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e

DLNAME  USAGE ’

SYSPRINT sequential output message data set

SYSIN sequential inprt data sét'holdinq the data-base-

interface,  cortrol card image, the exception list
control xnage, and the exception llsts (LRECL 80)

INPUT seqdential 1nput data set holdlgg’the titles from

. which the ‘authority list is built A

* AUTHRL sequential output data set upor which the authority

list is placed (LRECL=18,BLKSIZE=360)

TITLE  optional output data set on which the titles in-
B 11terna1 format are placed | .
C.E}S ple_JCL For The /A utho:lty Llst Generator
J/oee JOB '

) the JCL procedures from sectlon C.2
//ALIST EXEC AUTHFL,
/7 JUNIT=SYSLIB,

° ‘PARM. DKHIC“‘paraneter llst' \ :
//DEKRIC, AUTHBL DD DSN=EEAUTHRL,DISP= (NEH&PASS)

// -SPACE=(360, (10, 10)),.
// ©__ICB= (RECFH=FB, LRECL=18, BLKSIZE=360)
//DKWIC.INPUT LD *

title data to ke 1ndexed ’ o ’ ) *
//DRWIC,.SYSIN DD = )
interface control card -
exception list control card
] exceptlon lists -
// B

DEPLRL.01 - NOT ENOUGH SPACE FOR EXCE?TION LISTS
not enough space was estimated on the exception 1list
control card fcr. the exception 1lists input. The
exception list entries which o&ﬂnr after overflow are
ignecrei. Processing continues -

DEPLRL{QZ - ‘NOT ENOUGH SPACE POR AUTHORITY LIST
not enough space has teen estimated for the authority

list in the PARM stateméent, All singqulaf entries
narked with an asterzsk {*) have not been added to the
*list, o — A -

DEPLP.O3 ~ THE AUTHGRITY LIST QEQU;RES 1dd " LOCATIONS .

TR R ey

A W b M, et N oo By

s




.continues. . SRS - N

‘ptesented to it in a forsat that is easily maripulated by

‘formats to the internal form used ty the generator is

MR

ik

C.6.7 Authority List Subsystem Implementation R
‘ Restrictions .

1) The saximus nusber of words found in a title cannot

£

e@éeed 30. Unptédictabie results may occuf,but processing

et 4§ PR

bl e

2) the maximun nuaber of characters inm a title is fixed .

at 512, - Unpredictable “results can occir if this limit is ' i

exceeded, Processing continues, e . i

3) Authority list ehi:fés are restriéted-toizTS"nblﬁgs.

—

The sinéulat or plural word is truncated to 15 bytes vi@hout,‘§“°ﬁu 7 ’
varning., -~ ' - ' R - S
C.7.Interfacing_The_pata Base ‘ '

Bach- indexing suksSystem requires that title data be

the index qenétaﬁpr.l The task of-converting exterral data .

M A e N

assumed by an externally compiled subroutine., Whenever data,
5 -1

"

in a new g&inét requires ingexingt only a new intefface
subrouiinéris required. o ' ) L

Figure C.ﬁidepicté‘tﬁé format inté which all title a;té ..
must be’ gonverﬁeq. Thé.firstfizucogﬁ b;tes of the varying
length string contains the éccession code for the title

wvhich follows immediately., No padding of the title strihq .

is necessary. The maximum 1enqth‘of‘a record is defined for

LY

each 'irdexing subsysten.

Gl

“w .
SR

l-

P
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i
ACCESSION { TITLE

ccpe | -
: { ' .
1 LENCODE '

o - -~y
he ot - — e

s

Figure C.€ Internal title format

Leme ngg Of An Intetfacé’Subroug;gg>

C.7.1 Regui

To’ construct an 1nterfac1nq subrout1ne, the followving

-

conventions aust be fcllove@:: .

-

1. - The sSubroutine operates as a PL/I functiorn with the

. s. H i . .
"~ _following calling sequence .and attributes :

—

GETRECORDpaPROCECGRE(BUPFER LENCODE POINTER)
RETURNS (EIT(1)),

DECLARE T— -~ L .
BUEFER CHAR (*%) VAR, T :
LENCODE FIXED BINARY (31}, T
POINTBR EOINTER; - ‘”?iai%x_\
BUFFER - character string to be returned containing the ‘XXX ’
accession code and title in internal- format. - - ' o \i\‘
.

LENCODE - fixed binary fullword inforaing the sukroutine of
yhe nusber of characters in the accession code.

POINTER - a pcinter vafiable which upon return contains the

address ‘of the next record to be input by the
interfacing sukroutine. . ’

2. The subroutine must use the -ddname INPUT to acquire

the title data to be ccnverted. The attributes of INPOT are

= - - we - -

- ~FECORD INPUT, =~

£
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L

A

-1nformat1on ccnce:n1ng the txtle format. -

"BUFFER has been filled with a title. It returns- no (PETURN

. either the pre-1971 standard file format or the results from

-is a type code which 1nd1¢ates hog the remainder of the

169

3. The first call. to : tﬂe . subroutine - is for
ini£ializatiop purgoses. Therefore, tﬂe subroutine must
have at least one vaéiabie in SfATIG-storage~to ipd;cate the
caiied> stafe. During thi; qall the Suhrduiiqefmay access

the flrst an hytes of the STREAM €file SYSIN for any variant

4. The subroutan returns a yes (RPTURN ('1'8)) vhen

(*0*B)) when. no mcre records are avaxlable for ptocessxng.

T > U - P s P s S 4D e i -

An 1nterfac1ng subroutlne yhxch'conyetts _the ~ Chemical

Titles data format to internal form is included with the

indexing subsysteas. This format vfsgnaaopied;’by CHEMICAL - o

ABSTRACTS SERVICE and used for all pre-1971 Chemical Titles

source tapes. This subroutine handlbs titles coded in

[y
kY

A s il bl e £ 010

-a Chemical Titles séarchs - - : H

-
-

The sténdarh record contains 80 bytes (Figure C,7) of

whlch the flrst 17 bytes form the accession codp. Columh 18

information od the card image is to be intrepted. Within

each "type", the records are sSequenced .ih column 19, the
"s2q" field, beginnirg with sequence rumber 1. Type = 1,

refers to autnor records, three authors per card. Type = 2

refg\é‘ to txtlemrecordSTT*The tltle b@gxrs it éo]um" 21 ir

the fiﬁsi;card. If a second card is necessary, the title
\ L

i

QT




‘!
must be kroken on a wcrd boundary and continued in column 23

3

of the next title card., Figure C.8 exemplifies a title .in

-

this,forﬂat.
T i

A 200

AUTHORSRECORU

v

4
1 y ] I | { i o e
J ACCESSION|TYPE|SEQ| FIRST AUTHOR|SECOND AUTHOR{THIRD AGTHOR|.
| CODE | 17| | . I I
} | { | ) b t - {
L ~ - z - ¥ |
1 19 19 21 41 ' 61 . 80
TITLE “RECORD .
-+ - = 1
I RS N PR . I
| ACCESSION| TYPE|SEQ| BEGINNING OP .TITLE i
{ CODE | 2 } 11 . - o I
| 1 | | : . . " |
T ' - - - _ 2 :
1 1 1 B :
o 8 19 :z1 . | P 80
TITLE CONTINUATICN RECCRD : -
) .
n,, L]
o i - 1 1 |
IACCESSION|TYPE|SEQ|IGNORED] CONTINUATION OF TITLE |
I CODE | | | - : !
P T 1 , - : i
L . . - - z . 41'
1 1819 21 « 23 o T .80
d S
'TYPE ’ ’

1 - AUTHOR SECORD
2 - TITLE RECCRD

-

" Figure C.7 Chemical Titles inrput format

= -

g | o
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1 ) 17 . 21 u1 e 61 . 86'
CODENOO 11 11 AUTHCR1  AUTHOR2 .  AUTHOR3  °
CODENOO 11 - 12 AUTECKU

CODENOO 11 21 BEGINNING OP TITLE, NOTE THAT RnEN
CODENOQO11 22 CCNTINUED, ‘'THE TITLE IS BPOKEN AT
CODENOO 11 23 A WCRD BOUNDARY. >
LA
Figure C.8 Example of a citation in Chemical Titles format

.is being used. °

The Chemical Titles answver.format is very similar to

"the one just describ d with the exception of -the addition of

a five byte questicn nuskter preceedirg the stardard form ‘and

3

a five kyte queétion veight following, . o

_ 4 I} . o
The interfacing stbroutine is capable’ of merging any

. ’

record types into ‘a ..trecord suitable for irdexing. :To

.indicate to ‘the subrouthe vhich: types to merde, a 'nonblank -

character 1j:the corteapondlng columr of the flrst record in

. +

the SYSIN data set indicates that that typp is to be nerged. .
Por instance,' a character punched 1nto columns 1 and 2 of

‘the first SYSIN record causes the subroutlne to concatenat@

‘9

the author and title record types. The‘first'fopr columns

are recoqnized, type -tué, three, - and four are handled

identically. A nonklsnk character im column five of this .

same record indicates that the Chemical Title answer forrat

+

1

I
- The interfacing sukroutine téplaces tralllwg hblanks of

an input necord with a 51nq1e blank before the concatenation
cf more records. -Any tlanks found in ar author record are

replaced by,X'FF;. In this manner, the entire author's name

U
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LI

ani-initials are treated as a single word by the indexing

i [
. routine. The scar of an author's name is termirnated by the

L

occurrence of a contigquous pair of klanks,

c.8 Hgfd‘P;gder“§gggg§§;3g

‘An asseuéli language routine-has heen implemented té‘
speed. the prcéess of fihdinq words in phfasés of arbitrary
lenéthg. The routine contains féur entry poirts, rtﬁfée ofl

Hhiéh are Talled lby' the PL/I rain program to- initialize
‘intefkal tahleé'beforelsﬁcc?ssive ciils to fhe fourty entry
yield the information for processing thé string, uoré by
’qord.' . V

The first entry, INTITIAL, €lears a 256 oyte translate

table = (TABLE) and must“be called first by any program using

the rcutine.

-t - :
‘required declarations-

TABLE CHAR (256),
. R N s
calling sequence

»

CALL INITIAL(TABLE);

~ -
-+

.The seccnd entry loads the translate tdble cleared by

[

INITIAL with the' ‘word delimiters to bé used. The user

. P . 14 -
supplies the delimiters (DBLIMITERS) in a varying 1length

character string variatle. A one hyte character string

°
»

variatle (7vpR) identifies . the typé of delimiter éfrinq .

input. Tbis' character 1is inserted in the translate table
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offset by'the hexadecimal eqﬁivalent of each character in §
S the delimiter string. C g
required declaraticas , ) ? ]
DBLIﬂITiRS CHAR (N) VAR, ’ . . * kN
- TYPE CHAR(1) , ' i
- calling sequence ’ ’ S e . 8
CALL SET(TABLE, DELI%ITBRS, YPE) ‘
“The third entry dpoxnt is ' a means of saving some
‘f ' execution time by bypas¢1nq some unnecess;fywdynan1c Ioadlnq . tiif;f
o % ¢ ) . - §led
: of patametet lis's. This entry point is, used to. pass- the i
: parameters concerning the word. strlnq to translate an%'the ) iu;{
g, . arrays uhlch contaln the po1n}ers ~t6' the words in thlS
§ 'strlng so that the fourth éntfy2uhich perforus the word
z finding operation can be'called’ without parameters. . ) ]
£ requireﬁ”aéclatations 7 R
. BUFEER, CHAR (MAXCHARS), - : ,‘
£ (BREAKTYPE,SECSTCP,PRISTOP) CHAR(HAXHORDS) VAR, - A
(OFFSET,LENGTHWORD) (MAXWORDS) FIXED BI::ARY(M) ;- :
: STOPLIST (MAXSTOP) CHAR(UID%TOP), .
: 5 . (LSEC,LSTOP,AUTOSTOP) FIXED BINARY (31) i
g calling sequence - . "o ) . -
% . . CALL aETVAR(BUFFER TABLE, OFPSET, LENGTHWORD, BREAKTYPE,
z s SECsfToP, PPISTOP STOPLIST LSEC, LSTOP AUTOSTQP),
: JWhere ‘ ' E .-
% EUFPER - location of the word sttlnq to translate . ® B ;7
: OFFSET - OFFSET(I) contains the - quatlon of the first %
E = ) ~ z
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} ‘ '// character of word-"1 ir the JFFER .string after

%

- 1 . [

translatlon.

-

s

E

»“

LENGTHWORD -»LENGTﬂﬂochl) ¢ontains the length of word .I. in

he BUEFER strlnc afggr,translafzén.
SUBSTR(ERBAKTYPE I ;1) contains

1 Y

type terminating word I in the BUPFER string

, BREAKTYPB - the ) largest

. 'dellmlter
» - . 9
- after translatlon.

4

" . SECSTOP-~ SUBSTR(SECSTCP,I,1) contains a one (X*F1") iﬁ word

»

I was found on
- 2 o

the secondary stoplist; zero (X'F0!)
‘otherwise., - - 2 o

PRISTOP = SUBSTR (PRISTCP,I,1) contains a.one (X¥F1') if word

§ . , - f\'\

. ) ‘ 3 ) .
I was- found ~cn the primary stopllstzszero.(X'FO')
otherwise. _ . L ' -

I

STOPLIST. - °fhe 1ocataon of the sorted stoplist. The

: secondary. stoplist pust be'ioaded first into the array

. - @
vt followed,by the prlmary stopllst

LSEC - the actual number -of words in the secondary stoplist

{the flrst LSEC uords of STOPLIST are assumed to hold

) the seccndarx stcplxst).,

-

LSTOP - the actual numsber of words in the stoplist.

-

.AUTOSTOP - the upper limit of the number of characters to be

found in.a word which is’'automatically assumed to be’on

the secondary stoplist. /%

&

location BUFFEP before translation Can’begin.

0 &

“he strivg is
. .

anaffected by any transldtion process. The lergths of the

SN
s
t
(-4
&

The word string to be translated must té roved 'to the

AaEL LTl L e
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L %‘j ' . varying &trings EREAKTYPE, SECSTO0P, and: ERISTOP ceflect the
.:7 g? ; §ﬁumber1 of Hordér'found inv/-the’ string BUfFER - after
L ,<§ . Q transla;ion. To retrieve bord I, the gUBSTR function'is
iifr 7%;* used by the.éalliné‘btbgré@; . ] . : ', ﬁ
B D T L ‘ . ‘ T e .
m; : ‘ S L ' " 'SUBSTR(?UFFEB?NFSET(I) ,'LEN(?TH“'ORD(I)‘), _
% tg . This retrieves just the ﬁqﬁﬁ‘with no"terminating delimiters
;; ﬁg‘ gttached:~ L : : - . . .
{,gif; ?’ S Iheltgéﬁkiétibnjalggrithm is equipped ‘iithi a speedy
o "binary search vhicﬁ.pérférms lookups in thg,arraf §TOPLISTL
. o If €hé nuabér of cgaraéter$— of & word does not } exceed R
A AUTOSTOP, the corresponding’ locatiors qf~§ECSTop‘9nd PRISTOP |
are both set tc one. Nc loéku95'are'performéd’if fhé»numbe;
of characte;s foun@,in a Hérd exceeds WiDSTOP,'the number of
characters in each stoglist word. A word found on ‘the
secondary stoplist causes the cor:esééndiné"locations of
SECSTOP and PRISTOP to be set to ome. Only affer a failure
of the secppdéry stoplist se;rch is the primary stoplist /

searched. If no stoplist lookups are desired, substitute

STOPLIST words are searched. .

To initiate the translation of BUFFER, the fourth entry
-point is used, -
Calling sequencea

-CALL FIND

it

i

Rl e

any array for STOPLISi'and a fullword binary zero for LSEC

and LSTOP. When LSEC is equal to LSTOP, oply the first LSEC’

W ot vl it it o
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GLOSSARY

_ Abbreviations-

AMT “acutal main ters

ASE actual subordinate entry
CKWIC double-KWIC
KHIC~tkey-uor&:@p-coq&ex@

KWOC 'key-word-out-of-context

¥¥T maxipal ngin tern

PHT potegtialvmain terna

PSE potgntial subordinate entry

SLIC selected listing in coﬂbinaﬁion .

descriptor --a word o}xph:aggﬂdescribinq a single concept

term --a comEination of descriptors which descrike a related
collection of concepts ‘ '

entry - a term and a means of locating a document containing
the concepts descrited by the term ’

*

-

Notation

d<j> the jth dccunent.descriptqr

i<j> the jth. irdex descriptor
{k<1>,k(2>,...{§<n>} a set of n'aescript;rs

{i=1,n) SUM (£(i)) the summation over i of the function f
having argument i ’

k<i> ONION k<j> the uniofn of elemernts or s=ts x<i> and. %<j>

k<i> Iu7E733CT «~3> the intersection of the elements 2r sers
P ’
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The following is a KWIC-DKWIC _index of this thesis

from

the Table of Contents, List of Fiqures, and

1ist of Tables. The numeric accession codes indicate the

on which the section heading or caption may be foun..

Captions are distingdished fron section *headi;qs by -the

tersinating letter P placed on the caption accession codes.

The: index was qeneiatedr,bi ‘the KWIC-DKWIC subsystenm

described 1in

" index generatxon paranetets and pertznent statlstlcs for the

142
1364
120
T 214
524
759
605
491
100
C12
143

1.21

apperdix C, section C 5, -Below.are listed thé’

7

index tp,follov.

Ehrases . ]

words : \\
primary stoplist words '
secondary stoplist words '
primary stoplist words found in titles
secondary stoplist vords found in tltles .
distinct MMTs

specificity 1 MNTs -

specificity 2MMTs

specificity 3 MMTs

distinct PMT groups

maximun posting threshold

sinimum posting threshold .

pernutatxon threshold

average\EaT specificity’
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DISPLAY FORMAT +PROTOTYPE DOUBLE-* COORDINATE INDEX
DKWIC) ENTRIES +RCTOTYPE DOUBLE-* COORDINATE INDEX
DOUBLE * COORDINATE INDEX .....CONSTRUCTION OF THE"®
DOUBLE~* COORDINATE INDEX .......STOPLISTS FOR THE
DOUBLE-* COORCINATE INDEX (DKWIC) ENTRIES +ROTOTYPE
DOUBLE-* CCORDINATE INDEX DISPLAY FORMAT +PROTOTYPE
DOUBLE-* COORDINATE INDEX SUBSYSTEMS +TIONS POR THE
DOUBLE-* COORDINATE INDEXES DUE TO THE SYNTACTIC ST+
'ENTRIES +ROTOTYPE DCUBLE-* COORDINATE INDEX (DKWIC)
EXAMPLE OF STRUCTURAL SCATTERING THAT OCCURS IN DOU+
EXECUTION INSTRUCTICNS POR THE DOUBLE-* COORDINATE +
FOR4 OF A * (ALSO CALLED/ KWOC) TLLUSTRATING COMPLET+
‘ FORMAT +PROTOTYPE DCUBLE=* COORDINATE INDEX DISPLAY
FOUND FPOR A HIGH-DENSITY KEYWORD +¢ECCNDARY CONCEPTS
FOUND IN A * INDEX A3 MSEE ALSO" REFERENCES +INTERS
HIGH-DENSITY KEYWORD /#ECONDARY CONCEPTS POUND FOR A
_.ILLUSTRATING cgupLBTE/RANDouIZATInN OF SECONDARY CO+
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KWIC (CONT)

*

ILLUSTRATING THE RANDCMIZATION OF SECONDARY CONCEPT+
INDEX e e o9 .........................A PORTION OFA
INDEX ..+..CONSTRUCTION OF THE DOUBLE * COORDINATE

*‘ INDEX ;...............INFLECTIONAL SCATTERING IN A

INDEX +(*) INDEX AND KEY-WORD-OUT-OF~CONTEXT (KWOC)
INDEX [ +eeee.e.STOPLISTS FOR THE DOUBLE-* COORDINATE

_INDEX [(DKWIC). ENTRIES +ROTOTYPE DOUBLE-* COORDINATE

INCEX /AND KRY-WORD-CUT-OF-CONTEXT (KWOC) INDEX +XT

* INDEX/AS "SEE ALSO™ REFERENCES +POINTERS FOUND IN A

INDEX/DISPLAY FORMAT +"ROTOTYPE DOUBLE-* COORDINATE
INDEX/ ILLUSTRATING- THE RANDOMIZATION OF SECONDARY C+
INDEX SUBSYSTEMS +TICNS FOR THE DOUBLE-* COORDINATE
INDEXES DUE TO THE SYNTACTIC STRUCTURE OF NATURAL L+
INFLECTICNAL SCATTERING IN A * INDEX ~ vvececccoscocs
INSTALLATION AND EXECUTION INSTRUCTIONS FPOR THE DOU+
TNSTRUCTICNS FOR THE DOUBLE-* COORDINATE INDEX SUBS+
~KEY*UORD =IN-CCNTEXT (*) INDEX AND KEY-WORD-OUT-OF-C+
KEYrVORD~CUT-CF CONTEXT (KWOC) INDEX . +(*) INDEX AND
KEYWORD ° +ECONDARY CCNCEPTS FOUND FOR A HIGH-DENSITY
- KWOC) ILLUSTRATING CCMPLETE RANDOMIZATION OF SECOND+
KWOC) INDEX . +(*) INDEX AND KEY~- WORD-OUT-OF-CONTEXT
LANGUAGE +DUE TO THE SYNTACTIC STRUCTURE OF NATURAL
NATURAL LANGUAGE +DUE T< THE SYNTACTIC STRUCTURE OF
POINTERS FOUND IN A * INDEX AS "SEE ALSO"™ REFERENCE+
PROTOTYPE COUBLE-* .CCORDINATE INDEX (DKWIC) ENTRIES+
PFOTOTYPE DOUBLE-* COORDINATE INDEX DISPLAY FORMAT
RLNDOMIZATION OF SECONDARY CONCEPTS 'FOR THE SAME TI+
RANDCMIZATION OF SECCNDARY CONCEPTS FOUND FPOR A HIG+
REFERENCES +INTERS FOUND IN A * INDEX AS "SEE ALSO"
SCATTERING IN A * INDEX ..............INPLECTIONRL
{ SCATTERING THAT OCCURS IN DOUBLE-* COORDINATE INDEX?
’SECONDARY CONCEPTS FCR THE SAME TITLES ILLUSTRATED +
SECONDARY CONCEPTS FCUND FOR A HIGH-DENSITY KEYWORD+
SEE ALSO" REFERENCES +INTERS POUND IN A * INDEX AS

. STOPLISTS 'FOR THE LCCUBLE-*%* COORDINATE INDEX .......

i
i
!
|
1
I

‘\

!
f
'
!
r

KN

i
1
|
|
|
|
!
|
i
!
i
|
i
i
|
|

STRUCTURAL SCATTERING THAT OCCURS IN DOUBLE~* COORD+

- STRUCTURE OF NATURAL LANGUAGE +DUE TO THE SYNTACTIC

SYNONYMAL POINTERS FCOND IN A * INDEX A EE ALSO"+
SYNTACTIC STRUCTURE CF NATURAL LANGUAGE E TO THE
SWSTEH‘INSTALLATION AND EXECUTION INSTRUCTIONS FOR +
TITLES ILLUSTRATED IN FIGURE 4.1 +EPTS FOR THE' “SAME
W@RIA&T FORM OF A * (ALSO CALLED KWOC) ILLUSTRATING+
WORD-IN-CCNTEXT (*) INDEX AND KEY-WORLC-OUT-OF-CONTE#

SUBSYSTEHS +TIONS FOR THE DOUBLE-* COORDINATE INDEX
S
+D

MORD-OUT-CF-CONTEXT (XKWOC) INDEX +(*) INDEX AND KFY\

IC DKWIC

‘,AHT SELECTION *TIhG * HYBRID INDEXES WITH AUTOMATIC

AMT SELECTION IN * HYBRID INDEXES +ION OF AUTOMATED
AMT SELECTION IN TEE DKWIC INDEXIMG SYSTEMS +MATING
AUTOYATED AMT SELECTIGN IN * HYBRID INDEXES +ION OF
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KWIC DKWIC (CONT) * .

AUTOMATIC AMT SELECTION +TING * HYBRID INDEXES WITH
AUTOMATIC SELECTION FAILURES AND THEIR REMEDIES: TH+
AUTOMATING AMT SELECTION IN THE DKWIC INDEXING SYST+
CONTROL POR * INDEX cocoecescscaccoccssscocenssJOB

COCRDINATE INDEX .c¢ccceoeeecees THE PROTOTYPE DOUBLE~
COORDINATE INDEZ‘ esseessesss s UTILITY OFP THE DOUBLE-

IN

DESIGN FOR CREA G .* HYBRID INDEXES WITH AUTOMATIC+
DISPLAY FORMAT FOR THE * HYBRID INDEXY .ccceccccccne
DKWIC INDEXING SYSTEMS +MATING AMNT SELECTTON“IN THE
DOCUMENTATION ......THE * HYBRID INDEX GENERATOR -
DOUBLE-*) COORDINATE INDEX ..c¢cesee.sTHE PROTOTYPE
DOUBLL~*) COORDINATE INDEX «.cccees.UTILITY OF THE
EVOLUTION OF THE * HYBRID SYSTEM FOR AUTOMATING AMT+
EXECUTION PARAMETERS ccccccccccccccccccccsccsconscansns
FAILURES AND THEIR REMEDIES: THE * HYBRID INDEX +ON
FORMAT FOR THE * HYERID INDEX .c¢cccceeeesssDISPLAY
GENERATOR +seec..«INPUT OF STOPLISTS TO THE * INDEX
GENERATOR - DOCUMENTATION ......THE * HYBRID INDEX
HYBRID INDEX +TICN FAILURES AND THEIR REMEDIES: THE
HYBRID INDEX .+eccecssesesssesDISPLAY FORMAT FOR THE
HYBRID INDEX «¢cccescccacscccsossscessee PRINTING THE
HYBRID INDEX GENERATOR - DOCUMENTATION . ..c.....THE
HYBRID INDEXES +ATICN OF AUTOMATED AMT SELECTION IN

. HYBRID INDEXES WITH AUTOMATIC AMT SFELECTION +EATING

HYBRID SYSTEM FOR AUTCMATING AMT SELECTION IN THE D+
IMPLEMENTATION OF AUTCMATED AMT.SELECTION IN * HYBR+
IMPLEMENTATION RESTRICTIONS .....* INDEX SUBSYSTEN
INDEX +ON PAILURES AND THEIR REMEDIES: THE * HYBRID
INDEX eeveeeeeeessDISPLAY FORMAT FOR THE * HYBRID
INDEX eeeeeeecencccsscnsiocasaasnssJOB CONTROL FOR
INDEX  +eeeveeeecsodecsnsaess  PRINTING THE * HYBRID
INDEX- ..........Teé\€ROT0TYpE DOUBLE-#*) COORDINATE
INDEX «....o...UTILITY OF THE DOUBLE-*) COORDINATE:
INDEX GENERATOR sos.)...INPOT OF STOPLISTS TO THE
INDEX GENERATOR - LOCUMBNTATION ......THE * HYBRID
INDEX SUBSYSTEM .oevvvee.hee.MESSAGES ISSUED BY THE
INDEX SUBSYSTEM .IMELEMENTARION RESTRICTIONS eeee...
INDEXES +ION CF AUTCHATED\§&§ SELECTION IN * HYBRID
INDEXES WITH AUTGMATIC AMT SEDECTION +TING * HYBRID
INDEXING SYSTEMS +MATING AMT SELECTION IN THE DKWIC
INPUT OF STOPLISTS TO THE * INDEXGENERATOR evcesas
JOB CONTRCL FOR * INDEX eeceecencodacececaoccncenns
MESSAGES ISSUED BY THE * INDEX SUBSYSTEM eeevveen..
PARAMETERS  seeeevesencosescncensaceses® EXECUTION
PRINTING THE * HYERIL INDEX eeeeecoocens inccccases
PROTOTYPE DOUBLE-*) COORDINATE TNDEX eoooeeiwe.THE
REMEDIES: THE * HYERID INDEX +ON PAILURES AND THEIR
PESTRICTIONS .....* INDEX SUBSYSTEM IMPLEMENTATION
SPLECTION +TING * HYSRID INDEXES WITH AUTOMATIC AMT
SELECTION PAILURES AND THEIR REMEDIFS: THE * HYBRID+
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KWl

C DKWIC (CCNT) i -

SELECTION 1IN * HYBRIL INDEXES +ION OF AUTOMATED AMT
SELECTION IN THE DKWIC INDEXING SYSTEMS +MATING AMT
STOPLISTS T0 THE * INDEX GENERATOR .......INPOUT OF
SUBSYSTEM ..........MESSAGES ISSUED BY THE * INDEX
SUBSYSTEM IMPLEMENTATION RESTRICTIONS .....* INDEX
SYSTEM DESIGN POR CREATING * HYBRID INDEXES WITH AU+
SYSTEM FOR AUTCMATING AMT SELECTION IN THE DKWIC IN+
SYSTENS +MATING AMT SELECTION IN THE DKWIC INDEXING
UTILITY OF THE DOUBLE-¥*) COORDINATE INDEX .eceeeees

KWOC DKWIC

* % % % X % *

ACTUAL MAIN TERMS (AMTS) AND * THRESHOLD VALUES +OF
AMTS) AND * THRESHCLID VALUES. +OF ACTUAL MAIN TERMS
ANNOTATED DESCRIPTICN OF THE CONSTRUCTION OF INDEX +
CONSTRUCTICN OF INDEX TERMS FOR THE * HYBRID INDEX

CONTROL FOR A * INDEX GENERATION ..ceeeeceeeo..JOB
DESCRIPTION OF THE CONSTRUCTION OP INDEX TERMS FOR +
DESIGN FPOR CREATING THE * HYBRID INDEX .....SYSTEM
DESIGN: PFODUCTICN OF * HYBRID INDEXES +FIED SYSTEM
DOCUMENTATION ......THE * HYBRID INDEX GENERATOR ~-

ENTRIES FOUND IN A '* HYBRID INDEX +S OF SUBORDINATE"

EVALUATION AND MODIFICATION OF THE PROTOTYPE SYSTEM+
EXAMPLE OF TWO TYPES OF SUBORDINATE ENTRIES FOUND I+
EXECUTION PARAMETERS a6 00t teevesereeesess0c0csssnces
FOUND IN A * HYBRIC INDEX +S OF SUBORDINATE ENTRIES
GENERATION ve.eoveoe....dJOB CONTROL FOR A * INDEX
GENERATION ..c¢ceeecseceesssSAMPLE JCL POR A * INDEX
GENERATOR .¢.ceeeeceeees s INPUT OF STOPLISTS TO THE
GENERATOR - DOCUMENTATION ,.....THE * HYBRID INDEX
HUMAN INTERFACE RECUIREMENTS POR THE SELECTION OF A+
HYBRIC INDEX +E CCNSTRUCTION OF INDEX TERMS FOR THE
HYBRID INDEX +FICATION OF THE PROTOTYPE SYSTEM: THE
HYBRID INDEX +PES CF SUBORDINATE ENTRIES FOUND IN A
HYBRID INDEX .......SYSTEM DESIGN FOR CREATING THE
HYBRIL INCEX GENERATCR - DOCUMENTATION ...¢....THE
HYBRID INDEXES +DIFIED SYSTEM CESIGN: PRODUCTION OF
HYBRID SYSTEM «ceceeeeceeees sOTHER FEATURES OF THE
IMPLEMENTATION RESTRICTIONS .....* INDEX SUBSYSTEM
INDEX <+CCNSTRUCTICN OF INDEX TERMS FOR THE * HYBRID
INDEX +CATION OF THE PROTOTYPE SYSTEM: THE * HYBRID
INDEX +5 OF SUBORDINATE ENTRIES FOUND IN A * HYBRID
INDEX seeeeeccceceeeees s SELECTING MAIN -TERMS POR A
INDEX .....SYSTEM DESIGN FOR CREATING THE * HYBRID
INDEX GENERATION «..icceececcsceecssJOB CONTROL. FOR A
INDEX GENERATION .eceeeescocoeceessSAMPLE JCL PFOR A
INDEX GENERATOR - CCCUMENTATION ......THE * HYBRID
INDEX SUBSYSTEM <eseeesseesesMESSAGES ISSUED BY THE
INDEX SUBSYSTEM IMELEMENTATION RESTRICTIONS ceceecee.
INDEX TERMS FOR THE * HYBRID INDEX +CONSTROCTION OF
INDEXES +FIED SYSTEM DESIGN: PRODUCTION OF * HYBRID
INPUT OF STOPLISTS TO THE * GENEPATOR +eveevencecoes
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KWOC DKHIC (CCNT)
INTERFACE REQUIREMENTS FOR THE SELECTION OF ACTUAL +
JCL FCR A * INDEX GENERATION <ccscccccccecsesSAMNPLE
JOB CCNTRCL POR A * INDEX GENERATION .ccccccccccces
MAIN TERMS (AMTS) AND * THRESHOLD VALUES +OF ACTUOAL
MAIN TERMS FOR A x INDEX ooo3............58LECTING
MESSAGES ISSUEL BY THE * INDEX SUBSYSTEM cccccceaces
MODIFICATION OF THE PROTOTYPE SYSTEM: THE * HYBRID +
MODIPIED SYSTEM LCESIGN: PRODUCTION OF * HYBRID INDE+
PARAMETERS eeccecsccsccsecsscsscscsccccees¥ EXECUTION
PRODUCTION OF * HYERID INDEXES +FIED SYSTEM DESIGN:
PROTOTYPR. SYSTEM: TEE * HYBRID INDEX +CATION OF THE
REQUIREMENTS 'FOR THE SELECTION OF ACTUAL MAIN TERNS+
RBSTRICTIONS .....* INDEX SUBSYSTEM IMPLEMENTATION
SAMPLE JCL FOR A * INDEX GENERATION -.........4....
SELECTING MAIN TERMS FOR A * INDEX .ccccccccceclocss
SELECTION OF ACTUAL MAIN TERMS (AMTS) AND * THRE§H0+
STOPLISTS PO THE * GENPRATOR .cceccececes.INPUT|OF

SUBORDINATE ENTRIES FOOUND IN A * HYBRID INDEX +§ oF.

SUBSYSTEM .ccceecee.MESSAGES ISSUED BY THE * INDEX
SUBSYSTEM IMPLEMENTATION RESTRICTIONS .....* INDEX
SYSTEM .ccccoceseee . OTHER PEATUORES OF THE * HYBRID
SYSTEK DESIGN FOR CREATING THE * .HYBRID INDEX codes
SYSTEM DESIGN: PRODUCTION OF * HYBRID INDEXES +FIED
SYSTEM: THE * HYBRILC INDEX +CATION OF THE PROTOTYPE
TERMS (AMTS) AND * THRES#dOLD VALUES +OF ACTUAL HMAIN
TERMS POR A * INDEX <cecccocccscosees SELECTING MAIN
TERMS FOR THE * HYERID INDEX +CONSTRUCTION OF INDEX
* THRESHOLD VALUES 4N OF ACTUAL MAIN TERMS (AMTS) AND
VALUES +OF ACTUAL MAIN TERMS (AMTS) AND * THRESHOLD
KWOC FORMAT ILLUSTRATING COMPLETE RANDOMIZATION OF SEC+
KWOC INDEX .cccceceocccccccecaccccasacesd PORTION OF A
KWOC) ILLUSTRATING CCMELETE RANDOMIZATION OF SFCONDARY+
KWOC) INDEX: +(KWIC) INDEX AND KEY-WORD-OUT-OF-CONTEXT
LANGUAGE +ES DUE TO THE SYNTACTIC STRUCTURE OF NATURAL
LANGUAGE INDEXING .....VOCABULARY CONTROL FOR NATURAL
.LISTING IN CCMBINATION (SLIC) INDEX .cccoseeesSELECTED
MAGNITUTDE OF THE HOUMAN INTERFPACE REQUIREMENTS POR THE+
MAIN TERM(S) .
ACCESS. TO MORE SPECIFIC CONCEPTS +ROVIDES IMMEDIATE
ACTUAL * +ENCE FREQUENCY DATA OUSED FOR SELECTION OF
ACTUAL * +BING THE TAILORING OF MMT BECORDS FORMING
ACTUAL* .............................SBLECTION OF

ACTUAL * (AMTS) AND KWOC-DKWIC THRESHOLD VALUES +CF-

ACTUAL * AND THE EXCLUSIVE PSE MARKERS PRODUCED BY +
ALGORITHM +SE MARKERS PRODUCED BY THE AMT SELECTION
# AMT SELECTION ALGORITHM +SE MARKERS PRODUCED BY THR
* AMTS) AND KWOC-DKWIC THRESHOLD VALUES +0ON OF ACTUAL
APPLYING AN AUTOMATICALLY GENERATED AUTHORITY LIST +
AUTHORITY LIST TC WORDS OF * (COMPARE FIGURE 6.2) +
AUTOMATED * SELECTICN PROCESS + LOGICAL FLOW FOR AN
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MAIN TERM(S) (CONT)

AUTOMATED * SELECTICNS FOR THE PMT TREE OF FIGUREK7+
AUTOMATIC * SELECTICNS EERFORMED ON THE PMT TREE OF+
AUTOMATICALLY GENERATED AUTHORITY LIST TO WORDS OF +
BALLOCNING EFFECT IN THE PROTUOTYPE DKWIC INDEX CAUS+
CAUSED BY PERMUTING SUBCRDINATE ENTRIES UNDER * DER#

CCMPARE FIGURE 6.2) +TED AUTHORITY LIST TO WORDS OF

CCHPARISON OF THE NUMBER OF * GENERATED AT A PARTIC+
CCNCEPTS +ROVIDES IMMEDIATE ACCESS TO MORE SPECIFIC
CONSTISTING OF ALL ENTS WHICH BEGIN WNITH THE SAME WO+
CRITERIA CN GENERATICN OF POTENTIAL * AND +ELECTION
DATA US=D FOR SELECTION OF ACTUAL * +ENCE FREQUENCY
DELIMITERS AND  SELECTICN CRITERIA ON GENERATION OF +
DERIVED FROM ONLY A SINGLE TITLE +ATE ENTRIES UNDER
DKWIC INDEX ..ecccceccccocecocsA THREE~WORD * QOF A

DKRIC INDEX .ccccecescceecees SELECTING * POR A KNOC

DKWIC INDEX AS A RESULT OF APPLYING AN AUTOMATICALL+
DKWIC INDEY CAUSELC BY PERMUTING SUBORDINATE ENTRIES+
DRWIC THRESHOLD VALUES +OF ACTUAL * (ANTS) AND KWOC
EFFECT IN THE PROTCTYPE DKWIC INDEX CAUSED BY PERNMU+
EFFECT OF WORD DELIMNITERS AND SELECTICN CRITERIA ON+
ENTRIES UNDER * DERIVED FROM ONLY A SINGLE TITLE +E
EXCLUSIVE PSE MARKERS PRODUCED BY ‘THE AMT SELECTION+
EXTRACTION OF POTENTIAL * (PMTS) ...........;......
FLOW FOR AN AUTOMATED * SELECTION PROCESS + LOGICAL
FLOWCHART DESCRIBING MAXIMAL * GENERATION seescccas
FLOWCHART DESCRIBING THE TAILORING OF MMT RECORDS F+
FORMATS OF THE ACTUAL #* AND THE EXCLUSIVE PSE MARKE+
FREQUENCY DATA OSELC FPOR SELECTION OF ACTUAL * +ENCE
GENERATED AT A PARTICULAR SPECIFICITY AS POSTING LI+
GENERATED AUTHORITY LIST TO WOKDS OF * (COMPARE FIG+
GENERATION .....cec...FLONCHART DESCRIBING MAXIMAL

GENERATION OF MAXIMAL #* ....ceececccoccccoccccccces
GENERATION OF POTENTIAL * AND +ELECTICN CRITERIA ON
GROUP CONSISTING OF ALL PMTS WHICH BEGIN WITH THE S+
HUMAN INTERFACE RFQUIREMENTS POE THE SELECTION OF A+
INDEX .eccececcecececeecsA THREE~WORD * OF A DRWIC

INDEX .c.ceccecececcees SELECTING * FOR A KWOC DKWIC

INDEX AS A RESULT CF APPLYING AN AUTOMATICALLY GENE+
INDEX CAUSEL BY PEKMUTING SUBORDINATE ENTRIES UNDER+
INTERFACE REQUIREMENTS FOR THE SELECTICN OF ACTUAL +
KWOC DKWIC INDEX «eececeereccaceseesSELECTING * FOR A

KWOC-DKWIC THRESHOLL VALUES +OF ACTUAL * (AMTS) AND
LIMITS ARE VARIEL +ARTICULAR SPECIFICITY AS POSTING
LIST AND OCCURRENCE FREQUENCY DATA USED FOR SELECTI+
LIST TO. AORDS OF * (CCMEARE PIGURE 6.2) + AUTHORITY
LOGICAL PLCW POR AN AUTOMATED ‘* SELECTION PROCESS +
MARKERS PROCUCED BY THE AMT SELECTION ALGORITHM +SE
MAXIMAL * ....c.cececcceceecsccccacaesGENERATION OF

MAXIMAL * (MMTS) AND SPECIFICITY UNITS cecececceccnce
MAXIMAL * FORMED PRUH 'THE SPECIFICITY UNITS ILLUSTR+
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MAIN TERN(S) (CONT)

MAXIMAL * GENBRATICN .ccces.0soFLONCHART DESCRIBING
MMT RECORDS PORMING ACTUAL * +BING THE TATILOEING OF
BHTS) AND SPBCIPICIT! UNITS oo(oooooooooooonaxIHAL
NUMBER OF * GENERATED AT A PARTICULAR SPECIFICITY A+
OCCURRENCE FREQUENCY DATA USED FOR SELECTION OF ACT¢+

PERMUTING SUBORDINATE ENTRIES UNDER * DERIVED FROM +

PMT LIST AND OCCURKENCE FREQUENCY DATA USED FOR SEL+
8T THFEE OF PIGURE 7.3 +SELECTIONS PERPORMED ON THE
PMT TREE OF FIGURE 7.3 +OMATED * SELECTIONS FOR THE
PATS WHICH BEGIN WITH THE SAME WORD (SEE TEXT) +ALL
pHTS) ﬂ’.“““‘.““““‘.BxTEACTIO“ OF pOTBNTIAL

POSTING LIMITS ARE VARIED *ARTICULAR SPECIFICITY AS
PomENTIAL ‘ (P”TS) “““““““““EXTRACTION OF

POTENTIAL #* AND +EILECTION CRITERIA ON GENERATION OF
POTENTIAL * GROUP CONSISTING OF ALL PNTS WHICH BEGI+
PROCESS + LOGICAL FLOW POR AN AUTOMATED * SELECTION
PRODUCED BY THE AMT SELBCTION KLGORITHM +SE MARKERS

PROTOTYPE DKWIC INLDEX CAUSED BY PERMUTING SUBORDINA+.

PSE MARKEBS PRODUCEP BY THE AMT SELECTION ALGORITHM+
RECORDS FORMING ACTUAL *- +BING THE TAILORING OF MMT
RECUCED SCATTERING IN A DKWIC INDEX AS A RESULT OF +
REQUIREMENTS FOR THE SELECTION OF ACTUAL * (AMTS) A+
RESULT OF APPLYING AN AUTOMATICALLY GENERATED AUTHO+
SCATTERING IN.A DKWIC INDEX AS A RESULT OF APPLYING+
SEE TEXT) +ALL PNTIS WHICH BEGIN WITH THE SAMZ WORD
SELECTING * POR A FWOC DRKWIC INDEX .ceeveccoccosoocse
SELECTION ALGORITHM +SE MARKERS PRODUCED BY THE AMT
SELECTION CRITERIA GN GENERATION OF POTENTIAL * AND+
SBLBCTION OF ACTUAL ‘ o..‘..‘.“00000000&00’00.0000
SELECTION OF ACTUAL * +ENCE PREQUENCY DATA USED FOR
SELECTION OF ACTUAL * (AMTS) AND KWOC-DKWIC THRESHO+
SELECTION FEOCESS +HE LOGICAL FLOW FOR AN AUTOMATED
SELECTIONS FOR THE EMT TREE OP FIGURE 7.3 +UTOMATED
SELECTIONS PERFORMED CN THE PMT TREE OF FIGURE 7.3

SIZE BALLOONING EFFECT IN THE PROTOTYPE DRKWIC INDEX+
SPECIFIC CCNCEPTS +ROVIDES IMMEDIATF ACCESS TO MORE
SPECIPICITY AS POSTING LIMITS ARE VARIED +ARTICULAR
SPECIFICITY UNITS eeeecoccees MAXIMAL * (MMTS) AND

SPECIFICITY UNITS ILLUSTRATED IN PIGURE 7.5 +¢OM THE
SUBORDINATE ENTRIES UNDER * DERIVED FROM ONLY A SIN+
SUMMARY OF AUTOMATIC * SELECTIONS PERFORMED ON THE +
TEXT) +ALL PMTS WHICH BEGIN WITH THE SAME WORD  (SEE
THRESHOLD VALUES +CF ACTOUAL * (AMTS) AND KWOC-DKWIC
TITLE +E ENTRIES UNDER * DERIVED FROM ONLY A SINGLE
TRACE OF AUQLOMATED * SELECTIONS FOR THE PMT TREE,OF+
TREE OF PIGURE 7.3 +SELECTIONS PFRFORMED ON THE PMT
TREE CF PIGURE 7.3 +CMATED * SELECTIONS FOR THE :PMT
UNITS ceeesscecees MAXIMAL * (MMTS) AND SPECIFICITY

UNITS ILLUSTRATEL IN FIGURE 7.5 +0M THE SPECIFICITY
VALUES +NF ACTUAL # (AMTS) AND KWOC-DKWIC THRESHOLD
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MAIN TERM(S) (CONT)
YARIED +ARTICULAR SPECIFICITY AS POSTING LIMITS ARE
WORD (SEE TEXT) +ALL PMTS WHICH BEGIN WITH THE SAME
WORD * OP A DKWIC INDEX ccceecceccoscsssessA THREE-
WORD * WHICH PROVIDES IMMEDIATE ACCESS TO MORE SPEC+
WORD DELIMITERS AND SELECTION CRITERIA ON GENERATIO+
W#ORDS OF #* (COMPARE FIGURE 6.2) + AUTHORITY LIST TO

MAXIMAL MAIN TERM GENERATION ....FLOWCHART DESCRIBING

MAXIHMAL MAIN TERMS <ccceceiecescsceccsss GENERATION OF

MAXIMAL MAIN TERNMS (MMIS) AND SPECIPICITY UNITS ..c...

MAXIMAL MAIN TERMS PCEMED PRKOM THE SPECIPICITY UNITS I+

MAXINUM EOSTING THRESHCLD, PERMUTATION THRESHOLD, AND +

MESSAGE(S) ISSUED BY THE AUTHORITY LIST GENERATOR ....

MESSAGE(S) ISSUED BY THE KWIC DKWIC' INDEX .SUBSYSTEM ..

MESSAGE(S) ISSUED BY THE KWOC DKWIC INDEX SUBSYSTEM ..

MININUM EOSTING THRESHCLD, MAXINUM POSTING THRESHOLD, +

MMT(S) FILE AND AMT MARKER FILE +TION OF AMTS PROM THE

MMT(S) GROUP +NG THE CCNSTRUCTION OF A PMT TREE FROM A

MMT(S) GROUP ILLUSTRATED IN FIGURE 7.4 +FORMAT FOR THE

MMT(S) GROUP IN FIGURE 7.4 +TED IN FIGURE 7.2 FROM THE-

MMT(S) GROUP OF PIGURE 7.4 +LECTION ALGORITHM FROM THE

MMT(S) RECORDS PORMING ACTUAL MAIN TERMS -+TAILORING OF

MMT(S)) AND SPECIFICITY UNITS ....MAXIMAL MAIN TERMS (

MODIPIED SYSTEM DESIGN: PRODUCTION OF KWOC-DKWIC HYBRI:

NATURAL LANGUAGE +ES TCUE TO THE SYNTACTIC STRUCTURE OFf

NATURAL LANGOUOAGE INDEXING .....VOCABULARY CONTROL FOR

NODE(S) +TS (P) AND EXCLUSIVE PSE SETS () FOR ALL THE

NORMALIZATION IN A PANCEX INDEX.COLLATING PREFERRED WO+

OCCURRENCE FREQUENCY CATA USED POR SELECTION OF ACTUAL+

OCCURRENCE PREQUENCY CN THE SELECTION OF AMTS +ND WORD

. OCCURRENCE OF SINGULAR AND PLURAL WORD ‘PORMS +E TO THE

ORDERING OF A SINGLE SECONDARY CONCEPT FOR EACH TITLE

OVERRIDE COMMANDS NECESSARY TO FORM THE AMT SELECTIONS+

PANDEX INDEX .ecceecccccecococcccccccccoccscoancccenes

PANDEX-INDEX ..cccevcececcoscceccccccssah PORTION OF A-

PANDEX INDEX COLLATING FREFERRED WORDS BOT DOES NOT AL+

PANDEX INDEX FOR THE SAME TITLES OF PIGURE 4.1 ILLUSTR+

PARAMETEE(S) .eceecececccecses AUTHORITY LTIST EXECUTION

PARAMETER(S) ceeeeccceccscsceses KNIC DKWIC EXECUTION

PARAMETER(S) ceveecceecceccscocss KNOC DKWIC EXECHUTION

PARAMETER (S) ON CHBARACTERISTICS OF THE INDEX AND SUPPO+

PERMUTATION THRESHOLD, AND WORD OCCURRENCE PREQUENCY O+

PERMUTED ENTRIES OF INCFXES PREPARED FROM THE SAME TIT+

PERMUTED KEYWORD. INDEX ..vvececcccccccceess COMPLETELY

PERMUTED SUBORDINATE + PRCTOTYPE DKWIC INDEX CAUSED BY

PERMUTERM INDEX e veecececooacoceceoceosodocsacassasaee

PERMUTERM INDEX ..ceecccecccececascssecessA PORTION OF A

PERMUTING SUBORDINATE ENTRIES UNDER MAIN TERMS DERIVED+

PLURAL WORD FORMS +E TO THE OCCURRENCE OF SINGULAP AND

PLURAL-SINGULAR STEMMING-RECODING ALGORITHM ceveeeceos

PLURAL-SINGULAK STEMMING-RECODING ALGORITHM +ED BY THE
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ACTUAL MAIN TERMS +UENCY DATA USED FOR SELECTION OF
ALGORITHMS +E * GENERATION PROCESS ON AMT SELECTION
AMT SELECTION ALGORITHMS +E * GENERATION PROCESS ON
AMT TREE CHOSEN FROM THE * GROUP OF FIGURE 7.1 .AN

AUTOMATED MAIN TERK SELECTIONS POR THE * TREE OF PI+
AUTOMATIC MAIN TERM SELECTIONS PERFORMED ON THE * T+
CONSISTING OP ALL * WHICH BEGIN WITH THE SAME WORD +
CCNSTEUCTION OF A * TREE FROM A MMT GROUP - +BING THE
DATA USED FOR SELECTION OF ACTUAL MAIN TERMS +UENCY
EXCLUSIVE PSE SETS (Z) POR ALL THE NODES +S (P) AND
EXTRACTION OF POTENTIAL MAIN TERMS (*) .ccccccecccs
FLOWCHART DESCRIBING THE CONSTRUCTION OF A * TREE P+
FORMAT POR THE MMT GROUP ILLUSTRATED IN FIGURE 7.4

FREQUENCY DATA USELC FOR SELECTION OF ACTUAL MAIN TE+
GENERATION PROCESS CN AMT SELECTION ALGORITHMS +THE
GROUP +BING THE CCNSTRUCTION OF A * TREE FROM A MNMT
GROUP CONSISTING OF ALL * WHICH BEGIN WITH THE SAME+
GROUP ILLUSTRATED IN PIGURE 7.4 +FPORMAT FOR THE MNT
GROUP OF FIGURE 7.1 ...AN AMT TREE CHOSEN FROM THE
GROUP OF PIGURE 7.1 +AL * STATISTICS, Z<T>, FOR THE

-GROUP OF PIGURE 7.1 SHOWING VALUES FOR TOTAL PSE SE+

INFLUENCE OF THE * GENERATION PROCESS ON AMT SELECT+
LINEARIZED * TREE FORMAT FOR THE MMT GROUP ILLUSTRA+
LIST AND OCCORRENCE FREQUENCY DATA USED FOR SELECTI+
MAIN TERM GROUP CONSISTING OF ALL * WHICH BEGIN WIT+
MAIN TERM SELECTICNS FOR THE * TREE OF FIGURE 7.3 +
MAIN TERM SELECTIONS PERFORMED ON THE * TREE OF FPIG+
MAIN TERMS +UENCY DATA OSED FOR SELECTION OF ACTUAL
MAIN TERHS (*) .ccccoces...EXTRACTION OF POTENTIAL
¥MT GROUP +BING TEE CCNSTRUCTION OF A * TREE FROM A
MMT GROUP ILLUSTRATEL IN FIGURE 7.4 +PORMAT FOR THE
NOLCES +S (P) AND EXCLUSIVE PSE SETS (Z2) FOR ALL THE

OCCURRENCE FREQUENCY DATA USED FOR SELECTION OF ACT+

POTENTIAL MAIN TERM GROUP CONSISTING OF ALL * WHICH+
POTENTIAL MAIN TERMS (*) ....cc.c....EXTRACTION OF
PROCESS ON AMT SELECTION ALGORITIMS +E % GENERATION
PSE SETS (P) AND EXCLUSIVE PSE SETS (2) FOR ALL THE+
PSE SETS (Z) POR ALL THE _NODES +S (P) AND EXCLUSIVE
SEE TEXT) +OF ALL * WHICH BEGIN WITH THE SAME WORD
SELECTION ALGORITHMS +E * GENERATION PROCESS ON ANMT
SELECTION OF ACTUAL MAIN TERMS +UENCY DATA USED FOR
SELECTIONS FOR THE * TREE OF PIGURE 7.3 + MAIN TERM
SELECTIONS PERPORMED CN THE # TREE OF PIGURE 7.3 +M
SETS (P) AND EXCLUSIVE PSE SETS (2) FOR ALL THE NOD+
SETS (Z) FOR ALL THE NODES +S (P) AND EXCLUSIVEZ PSE
STATISTICS, 2Z<T>, FOR THE * GROUP OF FIGURE 7.1 +AL
SUMMARY OF AUTCMATIC MAIN TERM SELBCTIONS PERFORMED+
TERM GROUP CONSISTING OF ALL * WHICH BEGIN WITH THE+
TERM SELECTICNS FOR THE * TREE OF FIGURE 7.3 + MAIN
TERM SEL:CTIONS PERFORMED ON THE * TREE OF PIGURE 7+
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TERMINAL -* STATISTICS, Z<T>, FOR THE * GROUP OF FIG+
TERMS +UENCY DATA USED FOR SELECTION OF ACTUAL MAIN
TERMS (*) +eeececesss EXTRACTION OF POTENTIAL MAIN
TEXT) +OF ALL * WEICH BEGIN WITH THE SAME WORD (SEE
TPACE OF AUTOMATED MAIN TERM SELZCTIONS FOR THE #* T+
TREE CHOSEN FROM THE #* GROUP OF FIGURE 7.1 .AN ANT
TREE FOR THE * GRCUP OF FPIGURE 7.1 SHOWING VALUES F+
TREE FORMAT FOR THE MMT GROUP ILLUSTRATED IN FIGURE+
TREE FROM A MMT GROUP +RIEING THE CONSTRUCTION OF A
TREE OF FIGURB°7.3 +ERM SELECTIONS PERFORMED ON THE
TREE OF PIGURE 7.3 +ED MAIN TERM SELECTIONS FOR THE
VALUES FOR TOTAL PSE SETS (P) AND EXCLUSIVE PSE SET+
WORD (SEE TEXT) +OF ALL * WHICH BEGIN WITH THE SAME
72<T>, POR THE * GRCUF OF PIGURE 7.1 + * STATISTICS,
POSTING LIMITS ARE VARIED +A PARTICULAR SPECIFICITY AS
POSTING THRESHOLD, MAXINUM POSTING THRESHOLD, PERMUTAT+
POSTING THRESHOLD, PEBRMUTATION THRESHOLD, AND WOkD OCC+
POSTING THRESHOLDS + FRCM THE SAME TITLES WITH VARIOUS
POTENTIAL MAIN TERM GROUP CONSISTING OF ALL PMTS WHICH+
POTENTIAL MAIN TERMS (EMTS) ..eeceeeee...EXTRACTION OF
POTENTIAL MAIN TERMS AND +ON CRITERIA ON GENERATION OF
POTENTIAL SUEORDINATE ENTRY) SETS +TING EXCLUSIVE PSE
PREFERRED WORDS BUT DCES NOT ALTER THE ORIGINAL TEXT +
PRINTED INDEXES ............STEMMING ANL RECODING FOR
PROTOTYPE . '
ANNOTATED DESCRIPTICN OF THE * DOUBLE-KWIC COORDINA+
BALLOCNING EFPECT IN THE * DKWIC INDEX CAUSED BY PE+
BALLOONING EFFECT IN THE * DKWIC INDEX CAUSED BY PE+
CAUSED BY PERMUTED SUBORDINATE +N THE * DKWIC INDEX
CAUSED BY PFRMUTING SUBORDINATE ENTRIES UNDER MAIN +
CONSTRUCTION OF THE * DCUBLEZ-KWIC COORDINATE INDEX +
COORDIMATE INDEX «ceccos.THE * DOUBLE-RWIC (DKWIC)
COORDINATE INDEX (CKWIC) ENTRIES +THE * DOUBLE-KWIC
COORDINATE INDEX DISPLAY FORMAT + THE * DOUBLE-KWIC
DERIVED PFON ONLY A SINGLE TITLE + UNDER MATIN TERMS
DESCRIPTION OF THE * DOUBLE-KWIC COORDINATE INDEX D+
DESIGN .................................... SYSTEH
DESIGN FOR CREATING THE * DKWIC INDEX ......SYSTEM
DISPLAY FPORMAT + TRE * DOUBLE-KWIC COORDINATE INDEX
DKWIC HYBRID INDEX +ATION OF THE * SYSTEM: THE KWOC
DKWIC INDEX “........SYSTEM DESIGN FOR CREATING THE
DKWIC INDEX CAUSEL EY PERMUTED SUBORDINATE + IN THE
DKWIC INDEX CAUSEL BY PERMUTING SUBORDINATE ENTRIES+
DKWIC INDEX ILLUSTRATING SCATTERING DUE TO-THE~OCCU+
DKWIC) COORDINATE INDEX ........THE * DOUBLE-KWIC (
DKW#IC) ENTRIES +THE * DOUBLE-XWIC COORDINATE INDEX
DOUBLE-KATC (DKWIC).COORDINATE INDEX .seesecesssTHE
* NDOUBLE-KWIC COORDINATE INDEX (DKWIC) ENTRIES +F THE
* DOUBLE-FWIC COORDINATE INDEX DISPLAY FORMAT +0OF THE
SFFECT AND SIZE EALLCONING EFFECT IN THE # DKWIC IN+
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PROTOTYPE (CCNT)
EFFECT IN THE * DKWIC INDEX CAUSED BY PERMUTED SUBO+ 67F
EFFECT IN -THE * DKWIC INDEX CAUSED BY PERMUTING SUB+ 66F
ENTRIES +THE * DOUBLE~-KWIC COORDINATE INDEX (DKWIC) S4F
ENTRIES UNDER MAIN TERMS DERIVED FROM ONLY A SINGLE+ 66F
EVALUATION AND MODIFICATION OF THE * SYSTEM: THE KW+ €6
FORMAT + THE * DOUBLE-KWIC COORDINATE INDEX DISPLAY 55F
FORMS +0 THE OCCURRENCE OF SINGULAR AND PLURAL WORD B80F
HYBRID INDEX +ATICN OP THE * SYSTEM: THE KNOC-DKWIC 66 .
TLLUSTRATING SCATTERING DUE TO THE OCCURRENCE OF SI+ 80F .
INDEX +ATION OF THE * SYSTEM: THE KWOC-DKWIC HYBRID 66
INDEX +.....SYSTEM DESIGN FOR CREATING THE * DKWIC 6UF
INDEX (DKWIC) ENTRIES +THE * DOUBLE-KWIC COORDINATE SUuF
INDEX CAUSED BY PERMUTED SUBORDINATE " +N THE * DKWIC 67F
INDEX CAUSEL BY PERMUTING SUBORDINATE ENTRIES UNDER+ 66F
) INDEX DISPLAY PORMAT + THE * DOUBLE-KWIC COORDINATE 55F
{ : INDEX ILLUSTRATING SCATTERING DUE TO THE OCCURRENCE+ 80F
) KWIC (DKWIC) COORDINATE INDEX ........THE * DOUBLE- 46
KWIC COORDINATE INLCEX (CKWIC) ENTRIES 0THE\? DOUBLE S4F
! "KWIC ZOORDINATE INLEX DISPLAY FPORMAT + THE \* DOUBLE 55F
KWOC~DKWIC HYBRID INDEX +ATION OFP THE * SYSTEM: THE 66
MAIN TERMS DERIVED FRCM ONLY A SINGLE TITLE + UNDER 66F
MODIPICATION OF THE * SYSTEM: THE KYOC-DKWIC HYBRID+ 66
OCCURRENCE OF SINGULAR AND PLURAL WORD FORMS +0 THE 80F
PERMUTED SUBORDINATE +N THE * DKWIC INDEX CAUSED BY 67F
‘PERMUTING SUBORDINATE ENTRIES UNDER MAIN TERMS DERI+ 66F
PLURAL WORD FORMS. +0 THE OCCURRENCE OF SINGULAR AND 80F
SCATTERING DUE TO THE, OCCURRENCE OF SINGULAR AND PL+ B8(0F
SINGULAR AND PLURAL WORD PORMS +0 THE OCCURRENCE 0¥ 80F '
SIZE BALLCONING EFFECT IN THE * DKWIC INDEX CAUSED + 66F )
SIZE BALLOGQNING EFFECT IN THE * DKWIC INDEX CAUSED + 67F
STUTTERING EFFPECT AND SIZE BALLOONING/ EFPECT IN THE+ 67F
SUBORDINATE +N THE * DKWIC INDEX CAUSED BY PERMUTED. ATF
SUBORDINATE ENTRIES UNDER MAIN TERMS DERIVED FROM O+ ' 66F
*SYSTEH CESIGN S o000 000000000000 0000000000000 000000 62
SYSTEM DESIGN FOR CREATING THE * DKWIC INDEX ...... 6UF
* SYSTEM: THE KWOC-DKWIC HYBRID INDEX +ICATION OF THE 66.
o : TERMS DERIVED FROM CNLY A SINGLE TITLE + UNDER MAIN 6%6F
7 TITLE + UNDER MAIN TERMS DERIVED FROM ONLY A SINGLE 66F
#ORD FORMS +0 THE CCCURRENCE OF SINGULAR AND PLURAL .80?
PROXIMITY RESTRICTIONS TC ASE SELECTION +ING SOME PORD 142R
PSE (POTENTIAL SUBORDINATE ENTRY) SETS +TING EXCLUSIVE 106
PSE .COUNT MARKERS AUTCMATICALLY PRODUCED BY THE AMT SE+ 127F
PSE MARKERS PRODUCED BY THE AMT SELECTION ALGORITHM +E 126F
PSE SETS (P) AND EXCLUSIVE PSE SETS (Z) FOP ALL THE NO+ 107F
3 PSE SETS' {Z).. FOR ALL THE NODES +SETS (P)...AND EXCLUSIVE 107F .
‘RANDOMIZATICN OF SECCNLARY CONCEPTS FOR THE HIGH-DRNSI+ 50F N
FANCCMIZATICN OF SECCNLCARY CONCEPTS FOR THE SAME TITLE+ U9F '
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. PANDOMIZATION OF SECCNCARY CONCEPTS FOUND FOR A HIGH~D+ U47F
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"RECODING ALGOFITHM ..........PLURAL-SINGULAR STEMMING-

RECOLING FOR PRINTELC INDEXES .cccccecees STEMMING AND

RELATIONSHIP(S) BETWEEN INDEXING AND DOCUMENT RETRIEVA+
REQUIFEHENT(S) tececcececsssesecas DATA BASE INTERFPACE

REQUIREHENT(S) FOR THE DKWIC INDEXING OPERATIONS +FACE
REQUIREMENT (S)  FOR THE SELECTION OF ACTUAL MAIN TERMS +
REQUIREHENT(S) OF AN INTERPACE SUBROUTINE ceseescccans
RE?BARCH AULTS, CONCLUSIONS, AND DIRECTIONS ¥OR; FUTURE
RESEARCH AND POSSIBLE IMPROVEMENTS IN THE PKWIC INDEXI*
RESTRICTION(S) +UTHORITY LIST SUBSYSTEH\{pPLEHENTATION

RESTRICTION(S) +C DKWIC INDEX SUBSYSTEM IMPLEMENTATION

RESTRICTION(S) +C DKWIC INDEX SUBSYSTEM IMPLEMENTATION
RESTRICTION(S) TO ASE SELECTION +G SOME WORD PROXIMITY

RESULT(S) OF APPLYING AN AUTOMATICALLY GENERATED AUTHO+ -

RETRIEVAL +RELATICNSHIPS BETWEEN INDEXING AND DOCUMENT
ROTA@ED KEY“ORD INDE%/ ® 00 000000000600 0000000600000s00000s 0
SCATTERING <ecscecss/eccceseeese RESOLVING INFLECTIONAL
SC‘T‘TERING ......../.........................SYNONYHAL
SCATTERING DUE TO THE OCCURRENCE OF SINGULAR AND PLURA+
SCATTERING IN A D@HIC INDEX AS A RESULT -OF APPLYING AN+
SCATTERING IN A &HIC INDEX - seeeceeceses e INFLECTIONAL
SCATTERING THAT OCCURS IN DOUBLE-KWIC COORDINATE INDEX+
SECONDARY CONCEPT FOR EACH TITLE <+ORDERING OF A SINGLE
SECONDAKY CCNCEPTS FOR TEE HIGH-DENSITY CONCEPTS OF PI+
SECONDARY CCNCEPTS FOBR THE SAME TITLES ILLUSTRATED IN ¢+
SECONDARY CONCEPTS FOUND FOR A HIGH-DENSITY KEYWORD +F
SEE ALSO" CRCSS REFERENCES +D GENERATION OF "™SEE" AND
SEE ALSO" REFERENCES +INTERS FOUND IN A KWIC INDEX AS
SEE TEXT) +OF ALL PHMIS WHICH BEGIN WITH THE SAME WORD
SEE" AND “SEE, ALSO" CECSS REFERENCES +D GENERATIdh oF
SEE" CROSS REFERENCE AND THE ENRICHED TITLE PROM/WHICH+

SELECTED LISTING IN CCMBINATION (SLIC) INDEX ceeeeccses .

SELECTION (S)
ACTUAL MAIN TERM AND THE EXCLUSIVE PSE 'MARKERS PROD+
ACTUAL MAIN TERMS ooooonoo-o\ooooooooooooooooo* oF
ACTUAL MAIN TERMS +NCE FREQUENCY DATA USED FOR * OF
ACTUAL MAIN TERMS -(AMTS) AND KWOC-DKWIC THRESHOLD V+
ALGORITHY .....oo.o............-............AN AMT
ALGORITHN #XCLUSIVE PSE HARKERS\PRODUCED BY THE AMT
ALGORITHM FROM THE - PHT GROOP 0P F‘EURE 7.4 +#THE AMT
ALGORITHMS +CE OF THE PMT GLNEFATION PROCESS ON AMT
ALGORITHMS FOR MINIMIZINC INDEX SIZE AND COST ., AMNT
AMT +ING KWIC-DKWIC HYBRID INDEXES WITH AUTOMATIC
AHT ALFORITHH ..'.'...........................AN
AMT ALGORITHM +LUSIVE PSE MARKERS PRODUCED BY THE
AMT ALGORITHM FRCHM THEJHHT GROUP OF FIGURE 7.4 +E
AMT ALGORITHMS + CF IyE PMT GENERATION PROCESS ON
ANT ALGORITHYMS FCR MINIMIZ1ING INDEX SIZE AND COST+
AMT ILLUSTRATED IN PIGURE 7.2 PROM THE MMT GROUP +
AMT IN KWIC-DRWIC HYBRID INDEXES +0ON OF AUTOMATED
AMT IN THE DKWIC INDEXING SYSTEMS ‘#POF AUTOMATING
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SELECTICN(S) (CONT) .7
AMT * PROCESS "teeeeececscccecceceesc AUTOMATING THE 113
'AMT * PRICESS +eseeccececcee  FLONCHART DESCRIBING THE 125F
AMT * PROCESSES +eecececesceoess EXAMINATION OF THE 98
AMT AND EXCLUSIVE PSE COUNT MARKERS AUTOMATICALLY P+ 127F
AMTS +LD, AND WORL CCCURRENCE FREQUENCY ON THE * OF 134F
AMTS) AND KWOC-DKWIC THRESHOLD VALUES + MAIN TERMS 74
APPLYING SCME WORD EROXIMITY RESTRICTIONS TO._ASE * 142F
ASE * +APPLYING SCFE WORD PROXIMITY RESTRICTIONS TO 142F
AUTOMATED AMT * IN KWIC-DKWIC HYBRID INDEXES +ON OF i19
AUTOMATED MAIN TERM * FOR THE PMT TREE OF FIGURE 7.+ 115F
AUTOMATED MAIN TERM * PROCESS + LOGICAL PLOW FOR AN 114F
AUTOMATIC * FPATLURES AND THEIR REMEDIES: THE|KWIC-DP+ 116
AUTOMATIC AMT *  +ING KWIC-DKWIC HYBRI'D INDEXES WITH 120F
. AUTOMATIC MAIN TERE * PERFORMED ON 'THE PMT TREE OF + 116F

AUTOMATICALLY PRODUCED BY THE AMT * ALGORITHM PROM + 127F

AUTOMATING AMT * IN THE DKWIC INDEXING SYSTEMS +FOR 95
AUTOMATING THE AMT * PROCESS ...ceececccccececacecece 113

CCHMANDS NECESSARY TO FORM THE AMT * ILLUSTRATED IN+4 113F:

*  COST +MT * ALGORITHNS FOR MININIZING INDEX SIZE AND .99
COUNT MARKERS AUTCMATICALLY PRODUCED BY THE ANT * A+ 127F
* CRITERIA CN GENERATICN OF POTENTIAL MAIN TERMS AND 73F
'DATA USED FOR * OF ACTUAL MAIN TERMS +NCE FREQUENCY -74F
~BDELIMITERS AND * CRITERIA ON GENERATION OF POTENTIA+ 73F
DESIGN POR CREATING KWIC-DKWIC HYBRID INDEXES WITH + 120F
DKWIC HYBRID INDEX +ES AND THEIR REMEDIES: THE KWIC 116
DKWIC HYBRID INDEXES .+ON OF AUTOMATED AMT * IN KWIC 119"
DKWIC HYBRID INDEXES WITH AUTOMATIC ANMT * +ING KWIC 120F
DKWIC HYBRID SYSTEM POR AUTOMATING AMT * IN THE DKW+ 95
DKWIC INDEXING SYSTEMS: +FOR AUTONATING AMT * IN THE 95
DKWIC THRESHOLD VALUES + MAIN TERMS (AMTS) AND KWOC 74
EFPECT OF WORD DELIMITERS AND * CRITERIA ON GENERAT+ 73F
\—~~EVOLUTION OF "THE KWIC-DKWIC HYBRID SYSTEM FOR AUTOM¢ 95
EXCLUSIVE PSE COUNT MARKERS AUTOMATICALLY PRODUCED + 129F
_EXCLOSIVE PSE MARKERS PRODUCED|BY THE AMT *.ALGORIT+ 1267
* PAILURES AND THEIR REMEDIES: THE KWIC-DKWIC HYBRID + 116
FLOW POR AN AUTOMATED MAIN TERM * PROCESS + LOGICAL 114F
PLOWNCHART-DESCRIBING THE AMT * PROCESS' eeseseececass 125F
FORM THE-AMT * ILLUSTRATED IN/FIGURE 7.2 PROM THE M+ 113F
FORMATS QF THE ACTUAL MAIN TERM AND THE EXCLUSIVE P+ 126F
-FREQUENCY"TATA USEC FOR * OF ACTUAL MAIN TERMS +NCE 7TU4F
FPREQUENCY ON THE * OF AMTS +LD, AND WORD OCCURRENCE 134F
GENERATED BY APPLYING SOME WORD PROXIMITY RESTRICTI¢+ 142F

GENERATION OF POTENTIAL MAIN/ TERMS AND +CRITERIA ON 73F

TENERATION PROCESS CN AMT * ALGORITHMS + OF THE PMT 105
GRAPH ILLOSTRATING THE INPLUENCE OF MINIMUM POSTING+ 134F
GROUP" IN FIGURE 7.4 +TED IN FPIGURE 7.2 FROM, THE MMT 113F
GROUP OF FIGURE 7.4 +E AMT|/* ALGORITHM FROM THE MMT 127F
HUMAN INTERPACE RECUIREMENTS FOR THE * OP ACTUAL MA+ 74
HYBRID INDEX +ES ANC THEIR REMEDIBS:.THE KWIC-DKWIC 116
HYBRID INDEXES +ON OF AUT/HATED AMT * IN KWIC-DKWIC 119
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*

HYBRID INDEXES WITH AUTCMATIC ANMT * OINE\F;XC -DKWIC
HYBRID SYSTEM FOR AUTCMATING AMT * IN THE DEWIC IND+
ILLUSTRATJING THE. INPLU?NCP OF HINIHUH POSTING THRES+
IHPLEBENPATION OF AUTCMATED ANT * IN KWIC-DKWIC HYB+
INCEX +ES AND THEIR RENEDIES: THE KWIC-DKWIC HYBRID
INDEX SIZE AND COST +MT # ALGORITHMS FOR MINIMIZING
INDEXES +CN OF AUTCMATED AMT * IN KWIC-DKWIC HYBRID
INDEXES WITH, AUTCMATIC AMT * +ING KWIG-DKWIC HYBRID
INDEXING SYSTEMS +FOR AUTOMATING AMT * IN THE DKWIC
INPLUENCE OF, MINIMUM EOSTING THRESHOLD, MAXTIMUM POS+
INFLUENCE OF THE EMT GENERATION PROCESS ON AMT ‘% AL+
INTERFACE REQUIREMENTS POk THE * OR ACTUAL MALN T.ER+

"KWIC-DKWIC HYBRID INDEX +ES AND THEIR REMEDIES: THE

KWIC-DKWIC HYBRID INDEXES. +ON OF AUTOMATED AMT * IN
KWIC~-DKWIC HYBRID INDEXES WITH AUTOMATIC AMT * +ING
KWIC-DKWIC HYBRID SYSTEM FOR AUTOMATING AMT * IN TH+
KWOC-DKWIC THRESHCLD VALUES + MAIN TERMS (AMTS) AND
LIST AND OCCURRENCE FREQUENCY DATA USED FOR_* OF AC+
LOGICAL FLOW POR. AN AUTOMATED MAIN TERM * PROCESS +
MAIN .TERM * FOR .THE PMT TREE OF FIGURE 7.3 +TOMATED
MAIN TERM * PERFORMED CN THE PMT TREE OF FIGURE 7.3+
MAIN TERM * PROCESS + LOGICAL FLCW FOR AN AUTOMATED
MAIN TERM AND THE EXCLUSIVE PSE HARKERS PRODUGED BY+
MAIN TERMS .ccecceccscscosccccccoascscce®* OF ACTUAL

MAIN TERMS -+NCE FREQUENCY DATA USED-POR * OF - 2CTUAL
MAKIN TERMS (AMTS) AND KWOC-DKWIC THRESHOLD VALUES +
MAIN TERMS AND +CRITERIA ON GENERATION OF POTENTIAL
MARKERS AUTOMATICALLY PRODUCED BY THE AMT * ALGORIT+
+LUSIVE PSE
MAXIMUM EOSTING THRESHOLD, PERMUTATIO HRBSHOLD, A+
HINIHIZINGiINDEX SIZE AND COST +MT * ALGORITHMS FOR

MINIMUM POSTING THRESHOLD, MAXIMUM POSTING THKESHOL+
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