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ABSTRACT

.

A keyword-in-context (KﬁIC) or ou;-ofjcontgx; (kwoc)
iﬁde# is a convenient méans of organizing information.
This keyﬁoré index programrcaﬂ be used tofcréate eitﬁer
KWIC or Kwoé_indexes of bibliographic refefences or other
;ypes of informa£ion punéhed on.cards, typed on opticai
scanner sheets, or retrieved fromwyarious Departmené of
Ihterior;s“daﬁa bases using the Generalized Infqrmatipnﬁ
Prqgéssin§w$yste§‘(GIPSY)f The index qongigt; ofré
 “bi51io§:aphic" section and a keywérd-secgion.based on
fghe‘pgrmutati§n of docume$t titles, préjecg'Fiéles,,
<environmental impact;statement title$, m§§s, etc;'6:
léstsrof descriptpxsgi The prggram'can éiso‘c;e;tevé ' w
béckaf-the—bogk ihaex to documents from ? iisﬁ of
desc#iptors._ By providing the uéer‘with a widé‘range

of ippqt(and_oﬁtput op£ions,‘the p;ogyam prp?idgs tpe
,reseércher;vﬁ?nager, or librarian with a means 6f:m§in;
vtaihing-a listj§nd>index to éocuments in a gmall.libfary.

reprint coi;ection, or office file.



INTRODUCTION

Machlne produced indexes have been used for more than

a decade to inexpensxvely organlze information. The most

/pcommon types of indexes prepared by the computer are the

keyword~1n-context (KWIC) index and the keyword-out ~-of-
context (KWOC) lndex. Both indexes are produced- 1n much
~ithedsame way. A strlng of characters, such as the title
'dof a. blbllographlc cltatlon, is fragmented into substrdnos
~;(e g.;‘words) usxng break characters such as blanks, commas,

and perlods. The words are.then used as 1ndex terms.
deecause many words occur so frequently as to have little .
fninformatlon value, provision is usually made to ellmlnate
;;them byfprov1d1ng the’computer with a lrst of stop words,

*i:er;,wordsiwhich are not to be used as index terms.a‘The
‘eremalnlng terms are referred to as keywords.

The KWIC 1ndex format lists the keywords alphabet-'

fﬂically in the center of the index page. »The remalning

‘itwords in the title are printed to the left and right of
é?the keyword in their or191nal order. If there is 1nsuffic;qp”
ient&space on tha line for the words to the right of- the ;
fword‘in the title, the title is wrapped around and S
, printed’beginning at the far left of the same . line. Thus,
Jtthe keyword appears in the context. in which it is used inf

the title. Each line is identified by S’Eu/mhez which

-
-

references the full citation of the title in the biblio—,

graphic section of the index.



The KWOC index format presenté each keyword élpha-
betically in the left margin of the index followed by a
liét of all the titles which contain that keyword. In

this case the kefwoid is out of context with the title.

: o \
This report describes the use of a keyWOrd index
program to produce KWIC and KWOC indexeé of docuﬁéqt
titles punched on cards, typed on opéicél‘scanner sheets,
or retxieved from various Departmént of the Interior's
data base§ using the Generaiized.Inforgation Pfocessihg
.ASystem (GIPSY).-‘While #ibliograﬁhﬁc;técordﬁ/are‘ﬁsed
as illustrations, the pfogram can 5156-b; psed to producé
indexeg of projects, paps; computer_proqfaﬁs;;géoiogic
names, index ferms, oxr any othei inform#fiéﬂ ;éntained'
in a GIPSY data base or punched ohxcarééhin“thélkeyword
indgx program férmat; Instrucﬁiong‘;re gi&en for pre-

paring and maintaining a personal biblibgraphic file.



PROGRAM ORGANIZATION

This keywbrd index program is written in PL/1 for
the IBM 360/65 computer and is a modifica;ion of the Uni-
versity of California's Quick Index Compiler (IBM SHARE
Program pibrary 360D 03.3.002). The program is organized
into 3 parts. The firsthart of the program rgads a se£
of control cards, a list of ;tob wo?ds, and the biblio-
graphic data.. The program then breaks the title or other
information into words, removes stop words, and prepares
’two.outpﬁt files: the file named OUTPUT contaiﬂé the
bibliqgraphic section of the index; the file named INPUT
contains the keyword index. Note that indexing will occur
on words-followed by a pound éign (#), blank,~period,
comma, double apostrophe, left and right parentheses,

. hyphen, semi-colon, colon, question-mark, and quote mark.
-The second part of the program uses the cataioged
Aproceéure DISKSORT to alphabeéize the‘keywords in file
INPUT and &éd the sorted index to file OUTPUT. The third
part of th;—program prints the'bibliographic and keyword

sections of the index contained in file OUTPUT.



PROGRAM OPTIONS

Control Cards

The following control words are punched on separate

cards beginning in column 1. Numbers are separated from

the control words by a blank. The order of the cards is

unimportant with the exception that 'STOP WORDS' must

precede the control card ‘TITLES'. The ‘'TITLES' card is

the only card required. All others are optional.

PRINT‘BfBLIOGRAPHY -~ This card causes all -citations

LENGTH n

PAGESIZE n

to.be printed. Each citation is

-~

separated by‘a double space. If this

‘option is used, the input data should be

sorted by reference number prior to

using the program.

-

The length parameter sets the index line
length éo n characters. The maximum
1iﬁe length is 132 characters. If no
length is specified, n-defaults to 80.
This card specifies the number of iines
t§ be printed on each page of the index.

If the page size is not specified, n

defaults to 60.



COPIES n - This card specifies the number of copies
T . of the index to be printed. If the
number of copies is not specified, n

defaults to one.

STORAGE‘n - The storage card specifies tﬁe
maximum length of a character string
that can be processed by the frogram.

, The default value of n, the number of

characters in the string, is 180.

If using punch cards (or optic#l
écanning sheeté) as igéut, 180 char-
acters will be éufficieAt to handie
document titles which fili~3 cards

(60 chafacters per card). Any excess
chéracters will be ignored unless the
STORAGE parameter is increased in
multiples of 60, If using input from

.

a GIPSY retrieval, the default value

will accommodate the first_lBO char-
acters of the document title record.
STORAGE may.be set to any value;
however, it must equal the length of
the ?titie" string put out by the

COPY command %2/}he'GIPSY retrieval

-
a———

(see p. 13{. In this case the record

length and the block size parameters



on the DA&A DD‘card {job control
language card) will also have to be
adjusted (see p.Ald).
CdiUﬁN _ - The_qolumn.command is used with the
INDEX TERMS to format a double column
list of terms. It should only be used
with this option.
MARGIN = The margin command disables the auto-
" matic margin adjustments made for
'fline lgnqths less théﬂ 132Acharacters.

In general this card will not be used.

SCANNER INPUT - The program will expect ;n input dafa
set on a tape or disk pack_whose file
" name is aefined as DATA by the Job
Control Language, The input data

must be in the optical scanner format.

GIPSY INPUT The program will expect an input'data
set on a tape or‘disk pack whose file
n&me'is défined ag DATA by the Job
Control Langaude, Tﬂe iﬁput data
must be in the GIPSY copy format.
(Defaﬁlt Input)- If the.type of input is not specifieqd,

the program assumes that the data is

punched on cardE;in the format regquired



by the program, Data cards immediatgly

follow the TITLES cards.E/

KWIC INDEX The program will produce a keyword-in-

context index. .

KWOC INDEX The program will produce a keyword-out-

of-context index.using terms from the
citation titles,
KWOC TERMS - The program will produce an index in
KWOC format using thg index terms,
.Only the first 10 characters of each

term word is used.a/

INDEX TERMS c The program will produce a back-of-

the-book type of index frem the list

éf index terms associated with a cita-
tion. If "¢" is a blank character

(col, 13), then every term will be
indexed. If term sets are separat;dt

by a comma or other punétuation, then
place this character in column 13 and
the term.set w;ll be treated as a single

unit. A maximum‘of 25 cﬁaracters from

the multiple—-term descriptor is printed.

l/ If bibliography is stored on disk in card-imate format,
use DISK INPUT on control card., ., The program will
expect an input data set on a disk- pack whose file
name is defined as DATA by the Job Control Language.

2/ To use this option a list of descriptors (index terms)
must be associated with each bibliographic citation.



- .
STOP WORDS -

TITLES _ -

INDEX AUTHORS -

Up to 500 words may be punched on sep-
arate cards following this one. Each
word begins in column 1. Only the

first 10 characters (including blanks)

of each word are used for comparison.

Columns 19-80 should be blank.

The 'TITLES' card is the only regquired

control card, Any information punched

in columns 1l1-60 will be used as a

v:heading for each page of the bibliog-

raphy. section, . SR

The author(s) names will be indexed

with the keywords in the index,



Card Input

-

Card input is assumed by the program, if no other

input option is specified. Sets of one or more punched

cards must immediately follow the 'TITLES' card. The

format of the punched cards is as follows:

Cols.

1-60

61

Text. The text on each card may be continued on
up to nine additional cards as indicated by the
card's seguence number. Becausevthe text is
printed‘exactly ag‘it appears on.?he éﬁrd,

do not breakvtext in the middle of a word at

the end of a line. The punctuation used in_tﬁe
text depends upon tﬁe type of information con-
tained in the card (see types of cards 1listed
below).

Type of card.

*1' - Author card. Place aﬁthor'é‘last name
first followed by a comma, first name
or initialé, and a semi-colon. Repeat
for each author éo'be listed. For
example: 'JOE, JOHN; SMITH, A. A.:;'

|£; ~ Title card. Place colon (or comma) at
end of title,

- / > >
*3' - Citation. Use standard USGS biblio-

graphic format.

'4' - Descriptor or index term card. Separate

lo0



~ terms by commas., For example: "WATER,
CHEMISTRY, ATLANTIC .OCEA!)I , WATER RESOURCES.'
End the term list with a perio&.
¥5¢% - Identifiers terms (or other information)
related to card 4, >If card type 5 appears,
it will Se combined with the information
on card type 4. Otherwise, do not include
card type 5.
Other types of cards may be added as needed
(cagd type 6 - 9). .
62-63 Seqﬁence nunmber, Number—sﬁccessive cards of the
saﬁe type from 01-10,
64-73 - Reference‘code of document. This is~a 10 char-
acter alpﬁanumeric code whi&h appears next to

each reference in the bibliography and to the

right of each line in the index.

Optical Scanner Input

. Bibl;ographic data caﬁ also be prepared on‘optical
scanning sheets using a 10-pitch IBM éelectric typewritér
equipped Qith an OCS -typing element. The following format
is ﬁsed: -
géli. . -
1 .Type of card:

- 'lf - Author ca?d
'2' - Title card

l3|

Citation carad

11



'4' - pescriptor term card
5 —~ Identifier term card
Other types of cards may be added as needed
(card type 6-9),

2-3 Sequence number, Number successive cards of tpe
éaﬁe type from 01-10,

4-13 Reference code of document.’

14-73 Text. The text may be continued.on up to nine
continuation cards.

: Siﬁce the optical scaﬁner reads up to 75 characters
on a line, the;e is space to méke two qorrecﬁions of one
letter each on any g}ven line of input text. Otherwise,
the entire line must be deleted. After the citations are
typed they are read by the oétical scanner>and placed as
card imagés on magnetic tape. The tape can then be pro-

cessed by the keyword program.

- . GIPSY Input

Records can also be used as input to the keyword

e

program. It is assumed that the user of this version of
the program has read the GIPSY application manual (arddison

and others, 1969).and is familiar with the GIPSY cataloged

procedureséj on the ééolbgical Survey's IBM'BGO/GS.

\

1/ Copies of the GIPSY cataloged procédures may be dbtained
‘ from Chief, Office of Systems Research and Development,
Computer Center Division, Geological Survey, Washington,
D. C. i .
i

12



The GIPSY program is an integral part of the Geo-
logical Sﬁrvey's Bibliographic System.' Using GIPSY the
user can search the title, index terms, or absfraéts of
bibliographic references for~specific combinations of
words, word stems, or phrases. The selecged records can
then be sorted by author or accession number and printed.
A key-wo?d index of these records provides a convenient
means of scanning the retrieved documents for items of
interest.

The usexr prepares the key-word program input data
set by (1) makgng a GIPSY search of-éne of the’GIPSY data
files, (2) soréing the retrieved records by reference
number, and (3) plaéing the records into‘a temporary disk
.storage area on the computer system, e,g., TEMPOl. The
temporary data set is then ready for procéssing by the
keyword program. The use of the TEMPOl disk pack is
deséribed in the U.S.G.S. Compufer QSer‘s Manual (p. 5.3),
an@ the necessary job control language instructions and
GIPSY éom@ands are shown in figures 1 and 2,

The principal limitation; to this use of the keyword’

program are the length of the data elements copied, e.qg.,

AUTHOR, TITLE, CIT, and DESCR from the bibliographic file,

R - .

and the number of records selected. bnly the first 18
\
characters of the author, title, reference, and indax
terms fields are copied. If any of these fields are more
- i \

than 180 characters, the remaining characters will be

dropped. The total length of each record is 193 characters.

13



This incl;des the "card type," sequence number, and the
l0-character reference code. 3ixty tracks of temporary
disk space is sufficient to store 740 references, If
larger character strings are copied, the STORAGE parameter
will need‘tp be set accordingly. The length of record
parameté; on the DATA DD card will also need to be changed
to reflect the increase in the length of the record copied
on to the temporary disk. The new length will be eqgual to
STORAGE plus 13 characters, e.,g., LRECL=STORAGE+1l3. Simi-
_larly, the BiKSIZE parameter will need to be adjusted.

The overall effect of these changes will be to reduce the
;number of records which cén be stored on a disk track.

The - required job control language éards to execute

the keyword program are shown in figure 3,

14



//e.cco 408 (...)

/*SETUP CCOnnn/C(SK

//JOBLIB DD DSM=SYS1.GIPLIB,DSN=SHR

//STEP1 EXEC QUESTRAMN,DNAME=dictionary,DVOL=CCDPnnn,

// RMAME=recordfile,RVNOL=CCDNnnn

//QUESTRAN,SYSVRKO DD UMIT=SYSDA,DISP=(MNEY, KEEP,DELETE),
// VOL=SER=TEMPO1l,DCB=(RECFM=FB,LRECL=193,BLKSIZE=7141),
// SPACE=(TR¥%,(19,10),RLSE),DSN=Annnnnn.aaabB200.name
//QUESTRAM.SYSRDR DD *

(Gipsy control cards go here.)

/*

Figure 1. --.Job Céntrol Language cards needed to make
: a GIPSY senrch ancd create a data set for
input to the keyword prograr.

15



Col. 1

FORM

WRSIC

SELECT

A. DESCR <.,..”>
Be $ <Ceoee>

LOGIC A AND B AND ,..
SORT

NUMBER 10
COPY

AUTHOR 180
‘lo1?
NUMBER 10
NEW RECORD
TITLE 180
1201
NUMBER 10
NEW RECORD
CIT 180
301"
NUMBER 10
NEW RECORD

DESCR 180
'401°
NUMBER 10

Selected Water Resources
Abstracts

Figure 2, == GIPSY control cards needed to search and
copy selected records from Selected Water Resources

Abstracts.

lé
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//STEP1 EXEC PLILFCLG,PARM,PLI1L="SIZE=0077824,ST,A,NT, X',
// TIME.PL1L=(0, 30), TI'E. LKER=(0,5), TINE.GO=(2, 10),

// REGION.GO=183K

//PLIL.SYSIN DD = .

(Source deck KWIC program- parf 1)

/* .

//GO.OUTPUT OD UNMIT=SYS2K,DISP= (hE\ PASS,CELETE),

// SPACE=(TRK, (60,20)), DCR (RECFM= FB LRECL=133,8LKSI1ZE=7182),
// DSMN= &?OUTPT

//GO.INPUT DD UMIT=SYSDK,DISP=(MEW, PASS,DELETE),

// SPACE=(TRX,(30,10)),DCB=(RECFM=FB,LRECL=133, BL\S!ZE 7182)
/7 DS“—u&ltPT .

//GO.DATA DD UMIT=SYSDA,DISP=SHR,

// VOL=SER=TEMPO1,DSN= Annnnnn aaaBZOO.name

//GO.SYSIN CD = . , .

TITLES (Must be last control card

(1f CARD input option is used place cards
here and "dummy'" the "GO.CATA" DD card.)

s

//STEP2 EXEC PROC=DISCSORT,REGION=100K, TI*E=(0,30)
//SORTIN BD DISP=(OLD,DELETE,DELETE) ,DSN=X&INPT
//SORTOUT DD DISP= (“OD PASS, DELETE) DSN—U&OUTPT
//SYSIN DD = .

SORT FIELDS=(62,26,CH,A),SIZE=E30000 (Use for ¥WIC index.)
- SORT FIELDS=(6,10,CH,A),SIZE=E30000 (Use for KWOC iﬁdex.s

SORT FlELDS=(21,25,CH,A),SIZE=E§6060 (Use foE INDEX TERMS,)
/*A . .

//STEP3 EXEC PLILFCLG,TIME.PL1L= (0 10) TIME. LPed (,5),
// TIME.GO=(,30),REGION.GO=I00K
//PLIL.SYSIN DD =+ :

(Source deck KWIC program- part 2)

/* |
;;gg PSINTEP DD SYSOUT=A,DC3=(RECFM=UA,BLKS1ZE=133)
OUTPUT DD CISP=(OLD,DELETE, DELETE), DSN=&

60.0 £ SOUTPT
;f .YSIN DD DUMMY, DCB= (RECFM=F BLKSIiZE= o)

Figure 3. -- Job Control Language cards needed to
execute the keyword prograr.

17



 APPLICATIONS

The caxd ﬁersion-of the keyword program can be: used
to develop an index to a pgrsonal reprint collection or a
small office library. Each item is given a reference code
as it is received which identifie; the item's owner (or
location) and perhaps the date it qu received. Thus, if
more than one collection were to be mefged for indexing
purposes, the reference code will identify the report's
location. The following reference code (columns 64-73 on

card inpﬁt) might be used to identify and locate documents

Cols.

64-66 Document owner's initiéls (3 characters)

67 >,hyphen

68;65 Year reprint received or year of publication
70 Héphen

71-73 Accession number of reprint withiﬂ Yyear

For example, JDD-70-001 represents the first reprint
received by J;hn D. Doe in 1970. When submitting cards
for processing, the citétions must‘be in accession numbef
order. By placing each private collection in alphabetical
order by the owner's initials, more than one collectioﬁ
can be merged into‘one i;dex~ Thﬁé. as researéh personnel
: \
move from office to Bffice they can.take their index with
them and. merge with4e¥isting collection% at their next

assignment. . Figures 4 to 7 are example$ of indexes from

a private reprint collection. '

18
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Although the bibliographic example just given will
probably be the most frequent application of the keyword
index program, othér potentﬁal applications should not be
overlooked.. Recall that up(to 9 types of)“cards" (records)
can be identified with one reference code. These cards in

the bibliographic example were called:

Card type
1 Author card
2 Title.card
3 : Citation card
4 . Descriptor card
5~. Idéntifier cﬁrd
) 6-7 Additional card types

The inforﬁation on all card types is printeé in the
bibliographic secéion of the index. Information on card
type 1 (INDEX AUTHORS) and on card types 4 and 5 (INDEX
TER&S) may be extracted in a back~6f—the—book type of
index. Information on card tyﬁe 2 may be permuted in a
keyword-in-context index (KWIC INDEX) or a keyword-out-~of-
context index (ﬁwoc INDEX); in both cases informaéion on
card type 1 may be merged into-the inde# (INDEX AUTHORS).
Similarly,- information on card types 4 and 5 may also be

permuted in XKWIC (KWIC TERMS) or KWOC (KWOC TERMS) indexes;

again information on card type 1 may be merged into the
. —

" .

- .

index (INDEX AUTHORS). These commands are summarized in

table 1.
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Having reviewed the effects of the commands, now
consider a researcﬁ project file stored on GIPSY. Using
. the COPY command, an index might be created to the file

- making the following card type assignments:

Card type
Y - Project leader
2 Project»title
3 Project location (city and state)
4 Descriptors
_ T 6 ’ Project summary

The possible types 6f indexes were discussed above.

Other potential applications that come to mind are map
‘catalogs, lists of geologic and geographic names, mineral
and fossil inventories, certain types of personnel rosters,

and indexes to pubiications ({see the cumulative index to

the U. S. Geological Survey's Sysnotes).
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STORAGE REQUIREMENTS AND RUN TIME

.

The core storage requirements of the keyword program
depend upon the line length of.the index to be produééa;

The REGION parameter on the KWIC program-part 1l execute

card should be specified as follows:

LENGTH n REGION (or REGION.GO) parameter

LENGTH 80 (default) . REGION=11l4K
LENGTH 120 . : REGION=178K

LENGTH 132 REGION=198K

Run times depend upon the number of documents to be
indexed and the length of the card type 2, card types 4,
and cardsﬂtype 5 records as spécified by the STORAGE control
card (STORAGE 180 is the default value). If STORAGE 180, a
KWIC index to 120 bibliographic references requireé the
following run times:

«

-

" Program step : Run time (seconds):’
Step 1  KWIC program-part 1 .37
Step 2 Sort program - Balsort 3
Step 3 KWIC program - part 2 7

Run times for larger cqllection of documents or larger

storage values must be adjusted upwards.

1/ Run times do not include times required to compile and

link edit program source decks. '
!
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