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FAMULUS USER GUIDE
by
G.D. FIRTH

PREFACE

FAMULUS 1s an information etorage and retrieval system which was orl-
ginally developed at the Pacific South Weat Forest and Range Experimental
Station (California) of the 1.S, Pepartment of Agriculture in 1269. It was
adapted and Eurther developed at University College, London, and then im-
plementezd on the Rutherford Laboratory IBM 360/195's from where the version
implemanted on the NAS AS/7000 at Daresbury was obtalned. The FAMULUS User
Guide i3 bhased on the FAMULUS User Manuwal issued by the University of

Manchester Regional Computer Centre.
FAMULUS 1s widely used for a number of different applications, as it

has tha faclllity to print out selected lnformation in a neat, tabulated

form, and has very convenient means for maintaining data bases.
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1. GENERAL DESCRIPTION

FAMULUS ia a computerised ayatem for filing and retrieving informa-
tion. It is intended to serve the needs of the individual research work-
er, research group, or a small library. It can take the place of the tra-
ditional ‘shea box' full of Filing slips. Therea is always a considerabla
effort invalved in conversion from a manual to an automatic system, mainly
in the preparation of the data For the computer, but also in designing a
gyatem appropriate to tha application. The Linitial effort, however, is re-
paid by improved retrieval and display facilities, and often by a reduction
in the amount of subsequent manual data handling. FAMULUS offers various
information retrieval facilities, such as automatic sorting of files into
alphabetical order, indexing, searching in response to specific requests,
and catalogue production. Because of its ability to collate and quantify
information, it can also be applied as a tool for research on the data

which it storesg.

FAMULUS was designed, in the first instance, with a bibliographic ap-
plication in mind. It is jdeal for keeping private bibliographies or cata-
loguea. 1In a small library environment FAMULUS has been usad for many pur-
poses, from keeping the main catalogue to maintaining a ‘wanta' list of
booka to be obtained. It is also being used for keeping and searching
museum catalogues of apecimens. The eystem is sufficiently flexible in
deasign, however, to permit various other applications, for example, a lin-
guist might use it to maintain a dictionary or grammar file, or an adminis-

trative department could keep personnel records.

FAMULUS ig not restricted, therefore, to cataloguing booka. It can be
used to document any type of object. It is structure, not content, which
matters, as it cannot do arithmetic with any numbera included in tha texts,
because they are considered as strings of characters. FAMULUS is not auit-
able for handling tabular data, or equations with subacripta, etc. displayed
on the adjacent lines, or large texts with little or no regular internal

structure (such as thia manual).
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2, FILE ORGANIZATION

A complete collection of information is held by PAMULUS on magnetic
disk or tape and can be referred to as a file, or a data set. A file con-

aists of an unlimited number of records.

A record is the basic unit of information, and the first step in de-
gigning any system using FAMULUS ig to decide what logical entity in the
data a record ghould represent. For instance, in a bibliographic file it
ia natural to consider one citation or reference to be a record. In com-
plex applications it may not always be obvious, but it is of first import-

ance to establish clearly from the outset what constitutes a record.

The record Ltself is broken down into fields. Each Field is given a
name or label appropriate to its content. Up to ten fields are permitted
at Dareabury. In other implementations twenty or even sixty fields have
baen made available. Tha amount of information in a field may vary Erom
record to racord or from field to field, aubject oaly to the reatriction
that records may not exceed 4000 charactars in length. Every record in a

file must have some or all of the same Fielda, in the gsame order.

A field is the minimum unit of infornntign which is used to sort the
file into alphabatical order. The field divieions, therefore, constitute
one of the principal methods of access to racords in the file. Consequent-~
ly the number of fieldsa and the divieion of the information in the record
into fields is dependent upon the avenues of access which are required to
the records. See the SORT program description for further discussion of

this point.

One field may be designated as a descriptor field. 1In ordinary fields
words are identified as such by being separated by blanks and punctuation.
In the descriptor field whole phrases may be treated as unite by the use of
a gpecified delimiting character. This facility caters for index terms
consigting of more than one word. Index terms may have a maximum length
of 40 characters. Terms which exceed this length will he truncated hy

some programs, although the full terms always remain in the data base.
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J. BASIC OPERATIONS

FAHULUS consiats of a number of separate programs which perform the
baslc ovperations of the system. They fall into Four main categories - data
management, Flle manipulation, information retrieval, and thesaurus con-
gtruction. MNote that throughout this manual all reference to punched catde
should be taken as meaning A card image flle on disk or tape, for Iinstance

a TSO DATA type file.

3.t Data Management
Data are punched onto cards as described in the saction on data pre-

paration. The EDIT program accepts data cards and creates a flle on dlsk.
Mmof&éﬂhrwmmmaw@tumdumthwuuemMumnme

Etles already created by the EDIT program.

Lt is important to dlstingulsh carefully between data in external form
{on cards} and itz representation within the system as an ilntermal file.
The point here is not strictly the storage medlum as such, for a magnetic
disk is no less an external medium than cards from the machine's point of
view; from the polnt of view of the FAMULUS eystem, however, internal files

are the Form Ln which data are generally stored and processed.

FAMULUS internal files are not readable by other programs (because of
thelr internal format), and are not suitable for transferring data out of
the syastem. The OSSIFY program is useful for this purpose. It performs
the converse of the EDIT opearation, creating a ‘card deck' in the format
requirad for EDIT input out of an internal file. This ‘'card deck® may be

as punched cards or on other medlia, such as magnetic tape.

A second function of the EDIT program is to make addltions, deletions,
and amendments to internal files. This 18 accomplished by making a new
copy of the Eile with the required chandes. It ls good practice to use the
grandfather, father, son principle to bufild up flles. For example, threa
magnetiec tapes could be used in rotation, so that there ls always a copy
of the File in reserve in case a rare catastrophic fafilure destroys the

currant input and oukput tape.
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3.2 File Manipulation

If the records in a file are in random order, the SORT program is used
to create a new file in proper alphabetical sequence of any given field.
Saveral coples of the file may be made in different orders to facilitate

retrieval of records.

The MERGE program combines two compatible files which have been previ~
ougly sorted on the same Eield into a single flle in correct alphabetical

order.

The multiplying program, MULTI, multiplies a file by generating multi-
ple coples of a record depending upon the entries in a given field, for ex-
ample, to produce an author catalogues with antries under each author (even
where books have joint authors}. This ip one of the more sophisticated fa-
cllities of the system and may not be needed in stralghtforward applica-

tione.

3.3 " Information Retrieval

Once the flle of data has been created, FAMULUS provides various
methods of retrleving Informatlon from it. The unit of information that is
sought 1s the record in all cases, but the methode differ in requiring
elther a divect or indirect look~up, and aleo in taklng elther a comprehen-

sive or selective approach to retrileval.

The GALLEY program produces a comprehensive listing of all the re-
cords in a flle. Various formats are poas}ble. and every field need not
ba printed, nor need they be printed in the original order. Used im con-
junctlon with the SORT program mentioned above, GALLEY can print separate
author, title, clapelfled catalogues of hibliographic flles, or language

dictionaries morted two-two ways, to quote only a few examples.

When records are quallfied by subject headings, keywords, or descrip-
tors indirect retrieval is often required. The INDEX program prints an al-
phabetical list of guch items in a designated descriptor fleld. With each
descriptor 1s a 1list of the record numbers in which LIt occurs. The record
numbers correspond to the position of the record in the file and are prin-
ted to the left of each record in a GALLEY listing. Information is re-

trieved by consulting the index to Ffind the relevant records and then look-
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ing up each record by its number in the complete listing of the flle.

Both GALLEY and INDEX are comprehenaive in the sense that all the re-
cords in a flle are repreaented in thelr respective printouts. When the
flle is large and very specific information is to be located, a selective
printout from the File can raduce the amount of irrelevant material that

needs to be scanned. This is the function of the SEARCH program.

SEARCH operates by scaoning any flelds to see whethar each record sat-
1sfies a asearch request. The request employs Boolean logic and 1s capable
of expressing any deqree of specificity. Abbreviated terms may be used to
retrieve records containing wordas with different endings. The records
which satisfy the request are printed ocut in full. If an indirect lock-up

1a wanted, the record numbers alene can be printed.

3.4 Thesaurus Construction

The usefulness of an index of descriptors depends on how representa-
tive they are of the subjects covered by the file, Standard word lists and
thesauri are avallable on various topics. Even assuming an adequate the-
saurus of descriptors, quite a lot of exact and exacting work may be re-
quired to assign the correct descriptors to each record. This does not
naed to be undertaken during the early stages of file construction, in fact
it may not be possible until it is seen how the data bage develops. De~
scriptors can be added to a flle at any time using the powerful and conven-

lent editing facilities of FAMULUS.

One advantage of deferring the assignment of descriptors 1s that a
atudy of the vocabulary in other flelds may help in choosing them. The
VOCAB program prints an alphabetical list of vocabulary in any fleld. The
COUNT program does the same and in addition counts the fregquency of each
word in the file. Stop lists of trivial words can be created, which can be
used by KEY. fThis program provides an automatic keywording facility. It
transfers non-trivial vocabulary from any field to a apecified key fleld

(overwriting or adding the new keywords} for use as descriptors.
Indexing experience demonstrates that in chooslng deacriptors it ia

besk to use the shortest version of a keyword or phrase which gives expli-

cit expression to your concept. This will usually be a compound noun, for

1IFPAAE

axample, MERISTEM REGEMERATION rather tham an adjectival phrase MERISTEMIC
REGENERATION or a noun-phrase like REGENERATION OF MERISTEMS. Users of 1i-
brarles and standard bibliographiea may have an impulse to ilnvert compound
terms, for example, THINNING, NATURAL as against NATURAL TUINNING. Biblio-
graphically, this is a complex lssue and should be discussed with a lihra-
rian. We advise, in general, agalnst inversion. Inversion ls necessary
and usaful in long, visually-dlsplayed flles like llbrary cataloguesa and
printed indexes. The search efficlency of FAMULUS is not in any way in-
creased by inversion of terma. If howasver, you want your printed VOCABR
lista to reflect standard subject heading liate, then you may certainly use
inversion, and Lt is necessary If you wismh to sort on the keyword field

‘after a MULTL run, to produce a gubject index.

3.5 Data Preparation
Hachlne-readable files of data can often be convarted by a speclal-

purpose user written program to FAMULUS input format. Otherwise data must

be punched on carda.

Fleld labels are punched in Columns 1-4 of the first card in a fileld.
Continuation cards for the fleld do not carry labels. Actual text of the
racord begins in Column 6 and continues to Column B0, If it ls necessary
to continue onto another card, punching begins in either Column 6 or Column
7. If the last word of the preceding card had ended in Column B0, than
punching begins in Column 7, as a space will be required in Column 6. If
the word was broken in tﬁa middle, or if Column BO was a blank separating
two words, bagin in Column 6. Do not use a hyphen in Column 80 to break a
word 1f it is not complaete; simply punch up to Column 00 and place the re-
mainder of the word on the next card beginning in Column 6. In other words,
Columns 6-B0 of successive carda for a field are treated as a continuous
string of characters which are sometimes redistributed between different

lines by FAMULUS, for example, If printing with a different page width.

The fields in a record must be punched in the correct order, otherwise
the record will be rejected. Flelds may be omitted however, since not
every racord in a file will reguire all the allowable fields. In this case
a card containlng the fiald label is not required.

Each record must be leas than 4000 characters altogether.

0
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Each racord is followed by a blank card which separates it from the
next record. If the blank card is left out, the second record will be run
on toa the first and both will be rejacted. The last record in the input
deck should also he followed by a blank card.

4, JOB CONTROL CARDS

in order to use the computer, it is necessary to gubmit a job. A job

is defined by a set of control cards which are used tor

{a) Request certain amounts of computer resourcea (euch as procesaing
time, etc.}.

(b) Invoke the FAHULUS system and specify which FAMULUS programs are to
be used.

(¢) Dafine the various data files and the devices upon which they reside.

4.1 FAHULUS Procedures

This section is concerned with detaile of how to run the FAMULUS pro-
gramg on the Daresbury AS/7000 computer. Catalogued procedures have been
get up to execute each of the FAMULUS programg, which reside in the XBY.LOAD

library. The procedures are listed below together with the program they

execute: -

FAMCOUNT COUNT
FAMEDIT EDIT
FAMGALLY GALLEY
FAMINDX INDEX
FAMKEY KEY
FAMKWIC KWIC
FAMMERGE HERGE
FAMMIILT MULTI
FAMOSSY O0SSIFY
FAMSORT S0RT
FAMSRCH SEARCH

Ong¢ other procedure has been set up,

FAMSOGAL
vhich executes the SORT and GALLEY programs as it has been anticipated that
tha combination of sorting information in a database and then printing it

will be commonly used.

REPAAE

The basic principle on which the FAMULUS procedures work is to take
the FAMULUS maoter file spacified by the FILEIN parameter and carry out on
it the processing indicated by the set of control carde supplied. This pra-
cesging will involve producing the required print and/or new file (speci-
fied by the FILECUT parameter). For exampla the EDIT program ias used ko
produce an updated magter file, the SORT program is used to produce a mas-
ter file sorted in & new order and tha XWIC and GALLEY programs are used

to genarate prints.

The control cards supplied may be either m data set or in-stream data
and are identified to the procedures by means of an overxide card of thé
form:~

//FAMPROG.SYSIN DD —===w==
whera FAMPROG is the name of the FAMULUS program being executed {mee list
above). This override must come after the procedure EXEC statemeat e.g.

J/51 EXEC FAMKWIC,FILEIN='JOES.MASTER.FILE®

//FKRIC.SYSIN DD DSN=JOES.CONTROL.CARDS,DISP=SHR
note that for the FAMSOGAL procedure two overrides are nacessary, ona for

the SORT program and cne for the GALLEY program.

Tha parametarg used with the procedures are given balow, together w«ith
their default values and notes to indicate when other than the standard de-
fault value has baen ugsed. Unlegs otherwise stated the paramsters are vsed
by all the procedures.

DISPIN=SHR The diaposition paramester of the input FAMULUS
master file, the FAMEDIT procedure has a default
of OLD.

DISPOUT=" (NEW, PASS) ' The disposition parameter of the output FAMULUS
magter file. Except for the FAMOSSY procedure
where tha output File is a ‘card deck' of 'ossi-
fied' records and the default is '(NEW,CATLG)'.

FILEBIN='&ETEMP' The file name of the input FAMULUS masgter file.

FILEIN2="G5TEHP' Uged only by the FAMMERGE procedure, this is the

name of the second input FAMULUS mamter file.

12
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FILEOUT:="'&L&TEMP' The name of the output FAMULUS master file. produce statistics on the vocabulary of the database. Parameters are:-
FILEIN='S&TEMP'

SPACOUT=" (CYL, (5,5))}' The amount of disk space allocated to the output DISPIN=SHR
FAMULUS master file. Thae default value for the FILEOUT="&&TEMP"'
FAMEDIT procedure ie '(CYL,(1,1)})'. DISPOUT=" (NEW, PASS) "
UNITOUT=3330
SPACWRK="{CYL, (5,9)})"' The amount of disk space allocated to temporary VOLOUT=DNPL33
work £lles used in the procedure, used by the SPACOUT=" (CYL, {5,5))"

procaedures PAMKWIC, PFAMSOGAL and FAMSORT.
B} FAMEDIT

UNITOUT=3330 The unit type of the volume on which the ocutput This procedure executes the FAMULUS EDIT program which is used to up-
magter Flle will reside. data the database by adding, deleting and editing records. Parameters are:-
FILEIN="'&&TEHP'
UNITWRK=13330 The unit type of the volume on which temporary DISPIN=OLD
work files will realde. I FILEOUT="' §&TEMP"
1 ) DISPOUT=" {NEW,PASS)"'
VOLOUT=DNPL33 Volume serlal number of the output master Ffile UNITOUT=3330
residence voluma. VOLOUT=DNPL33

spPacoOUT="{CYL, (1,1))}"

VOLWRK=DNFPL3J Volume aertal number of the volume used by tem-
porary work files in procedurea FAMKWIC, FAMSOGAL c) FAMGALLY
and PAMSORT. This procedure executesa the FAMULUS GALLEY program which is used to
obtain prints from the database. Parameterse are:-
NOTES: - FILEIN='&&TEMP'
1) if a parameter contains other than alphanumeric characters then 1t must DISPIN=SHR
be enclogsed in quotes e.g. PILEIN='JOES.MASTER.FILE'. FILEQUT="'&§TEMP"
DISPOUT=* {NEW,PASS}'

2) DNPL33 is a scratch pack and as such 1s available for flles which are UNITOUT=3330
only to be used for the duration of a job. However if the master file al- VOLOUT=DNPEL33
ready resides on a disk volume on which there is space to place temporary SPACOUTa' {CYL, (5,5))"

filea then thls volume should be specified by means of the VOLWRK parame-
ter. ‘ D} _ FAMINDX
Thlia procedure executes the FAMULUS INDEX program which is used to

3) it i3 possible to create a job which uses more tham one of the proce- produce indexes to the contents of the database. Parametera are:-—
durea. FILEIN="&&TEMP"
DISPIN=SHR
A)  FAMCOUNT FILEOUT='&&TEMP'
This procedure executea the FAMULUS COUNT program which is used to DISPOUT=' (NEW, PASS ) '
13 14
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UNITOUT=3330
VOLOUT=DNELID
SpacoUT="' (CYL, (5,5} )

E} FAMKEY

This procedure executes the FAMULUS KEY program which is used to gen-

erate keywords Crom field(s) of the database. Parameters are:-

FILEIN='§&&TEMP'

PISPIN=5MR

FILEOUT="§&TEMP"
DISPOUT="(NFW, PASS}'
UNITOUT=3330

VOLOUT=DNPLI3
SPACOUT=" (CYL, (5,5))"

F) FAMKWIC
This procedure executes the FAMULUS KWIC program which s used to
produce Keyword In Context Indexes from the database. Parameters are:-
FILEIN="'SKTEMP'
DISPIN=SIIR
FILEQUT='45TEMP "
DISPOUT=' (NEW, PASS) '
UNITOUT=3330}
YOLOUT=DNPL33
SPACOUT="(CYL,(5,5)}'
UNITWRK=3310
VOLWRK=DNPL3}
SPACWRK="{CYL, (5,5}}"

G)  FRHMERGE

This procedure executes the FAMULUS MERGE program which ls used to
merge two exlsting magster files to glve one database. Parameters are:-

FILEIN="'&5TEMP'

FILEIN2="&RTFMP’

DISPIN=S5IIR

FILEOUT="&&TFMP"

DISPOUT="{NEW, FASS}*

URITOUT=3330

15
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VOLOUT=DNPLI3
SPACOUT=" (CYL,(5,5))"'

H}  PAMMULT
This procedure executes the FAMULUS MULTI program which Ls used to
create a new master flle with one entry for each element of a Eield.
Parametars are:-
FILEIN="&&TEMP"
DISPIN=SHR
FILEQUT="'&&TEMP'
DISPOUT=" {NEW,PASS )’
UNITOUT=3330
VOLOUT=DNPL33
SPACOUT="'{CYL, (5,5))"

I}  FAMOSSY
Thles procedure executes the FAMULUS OSSIFY program which 1s used to
output data in the format used by the EDIT program. Parameters are:-
FILEIN='&STEMP'
DISPIN=5HR
FILEOUT='&&TEMP'
DISPOUT=" (HEW,CATLG) "
UNITOUT=3330
VOLOUT=DNPL33
SPACOUT="(CYL,(5,5))"

J) FAMSOGAIL
Thie procedure executes the FAMULUS SORT and GALLEY programs which are
together used to produce sorted print from the database. Parameters are:-
FILEIN="&&TEMP'
DISPIN=SHR
FILEQUT="&ETEMP'
DISPOUT='{NEW,PASS}"
UNITOUT=3330
VOLOUT=DNPL33
spacouT=" (CYL, (5,5))*
UNITRRK=3330
VOLWRK=DNPL32
SPACWRK='{CYL,({5,5))"

16
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K} FAMSORT

This procedure exacutes the FAMULUS SORT program which is used to pro-

duce a new master file sorted to a new order. Parameters are:-
FILEIN='&&TEMP"'
DISPIN=SHR
FILEQUT="&&TEMP"
DISPOUT='(NEW, PASS}'
UNITOUT=3330
VOLOUT=DNPL1]
SPACOUT="{CYL, (5,5))"'
UNITWRK=3330
VOLWRK=DNPL33
SPACHWRK="{CYL, (5,5))"

L) FAMSRCH
Thia procedure axecutes the FAMULUS SEARCH program which is used to
asearch the database for records meeting conditions. Parametera are:r-
FILEIN="&&TEMP'
DISPIN=S5HR
FILEQUT="&&TEMP'
DISPOUT="{NEW,PASS)"’
UNITOUT=3330
VOLOUT=DNPLI3
SPACOUT="(CYL, (5,5))"

5. PROGRAM CONTROL CARDS
The operation of FAMULUS programs is controlled by program contrel
carda. They are used for various purposes, for example, to inform FAMULUS
of the names of files or fields, to select portions of a file for process-
ing, to request parlLicular printed output formats, and many othars. Some
control cards are specifiec to certain programs, but many are used by more
than one program. An affort has been made to generalize the control carde
aa far ag possible, to achieve greater flexibility and more powerful faci-
litiea, without, it is hoped, changing the philosophy of the original aya-
tem too much. A chart of the control cards available to each program is

given in Appendix B.

All contrnl cards contain a statement, which is one of a set of upper
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case keywords recagnized by FAMULUS, enclosed in alashes and punched in
Column 1 onwards, Some control cards consist of nothing more than this,
for example,

JORIGINAL/

/WRITE TAPE/

/PUNCH/

/PRINT BY FIELDS/

/PRINT BY SUBJECTS/

The information conveyed by these cards is egsentially of a yes/no na-
ture. Tha majority of control cards, however, need to provide particulars
of the action raquired. They contain a text which follows the second slaah
of the statement, though not necessarily immadiately. If the whole text does
not £it on one card it can be continued on the next anywhere from Column 1
onwarde. Tha text of most statementa is enclosed in parenthesesa, for example,

/FIELDS / (AUTH, TITL, PUB, DATE)

/DELETE/{3,15-19,46~-49,101)

/SELECT/{1~500,575-690}

There are no enclosing parenthesaes, hawaver, on the following:
JID/PARTS INVENTORY
JWEW ID/CLASSIFIED INDEX
/SEARCH/SOIL STABILITY & (EROSION 1 SLIDES)
/YOCABULARY /A*THE*IN*30IL,STABILITY, EROSION
JSYRONYMS/EROS ION=SLIDES, DUIT

There is, in ganeral, no fixed order in which control cards must appear,
and the position of moet control carda is not significant. A few, however,
are context-gsensitive, as followsa:

I/ must be the first control card,

JCITATIONS/ must be the last control card and immediately preceda
tha input data cards, if any,

F/SERRCH/ must come after all other control cards.

Note that a program which uses the /CITATIONS/ card will not use a /SBARCH/

card and vice versa.
The use of the control cards is described Further under each separata

program, but it is appropriate at this point to introduce a few statements
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which are common to wost of the FAMULUS programg,

/1n/

Internal flles are always labelled with an identifler. When an old
master £ile is uased as input to a program, FAMULUS checks the ildentifier
written on the tape with the text of the /ID/ statement. If they fail to

match, an error message ls produced and the program terminates.

The identifinr may be up to 100 characters in langth. Blanks before
and after the old master flle name are lgnored. Punch up to Column 80 and

1f vequired, continue on a second card, starting in Column 1.

Every program needs an fID/ card, and it must ba the Eirst control

card of all.

/ues 1D/

Whenever a new master File 1s created the identifier with which it is
laballed is taken from a /NFEW ID/ control card. The new identifier is
punched after /MEW I/ Ln the same way as on the /ID/ card. 1f this con-
trol card is not supplied, the /I0/ card is used Linstead, which mnana that
the output file is labellerd the sama as the input flle by default.

In most proqrams, the text from the /NPW ID/ card is printed as a
title on the Elrst line of every page before the page number. Even when no
output file ig belng written this control card is still useful for entitl-
ing the printed output. The default title 1s again taken from the /ID/

card.

/FIELDS /

Field labels may be up to Eour characters in length, must begin with
an alphabetlc character, and the remaining characters must be either alpha-
betle or numeric. Lower case characters and special characters (such as
punctuation) are not allowed. For example,

PUBL (legal Firld label}

PUB. {illeqgal field label)

The text of this atatement congiasta of a list of fleld labels separated

by commas, the whole enclosed in parenthesea. The list supplies three
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kinds of information: the number of flelds, the order 1in which they occur
in the records, and their names. This information is used in different
ways according to the requirements of each program. For instance, in ERIT,
the /FIELDS/ card is used to define the full record structure for the new
maater file, In GALLEY, it ip used to define the number and order of the
fields to be printed; 1n SORT, it defines the fields on which the records
are to ba re-ported;, in SEARCH and COUNT, 1t indicates the fleld or fields
to be searched or counted; and in MULTI, only one Eield label 18 permitted
on the card, that of the field on which the file is to be multiplied.

Note that if many fields are used, thls "caxd' may need several physi-
cal carda., These lines must not exceed 80 charactars and may be convenli-
antly split after any comma. Extra spaces may occur anywhere except inside

field names.

/DESCRIFTOR FIFLD/

The INDEX program l1s dealgned to work only on the descriptor Eield of
a file. Descriptors are subject headings or Index terms which often con-
8lst of more than ona word. Within the descriptor field, therefore, de-
scriptore are separated by a delimiter or break character, and may consist
of any character atring (including blanke and punctuation) apart Erom the
break character. Descriptors may be any length, but will be truncatad to
40 charactera 1n the output from some programs. Also, descriptors which
only differ from each other after more than 40 characters will be consl-

dered as ldentical.

Othar programs, such as SEARCH, COUNT, MULTI, and KEY, also recognize
a dascriptor field and regard its contents differently from other fields.
¥When working on the descriptor fleld these programe {like INDEX) identify
items by means of the break character, and worde, delimited by blanks or
punctuation, are the basle items in other fields.

Only one Eleld may be a descriptor fleld at any one time. There is no
obligation to designate a descrlptor field, but once deflned, the identity
of the descriptor Eield becomes part of the information carried on the flle
like the identifler or fields information, and there i3 no need to include
the /DESCRIPTOR FIELD/ card again. This information cannct be altered on
an old master flle, but a /DESCRIPTOR FIELD/ statement will temporarily re-
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define the dasccriptor fiald during the execution of many of the FAMULUSY
programs, reverting afterwarda to the field defined on the file. If a new
maater file iz produced, the descriptor field may be permanently re-defined
on the ogutput file by the /DESCRIPTOR FIELD/ statement, otherwiase the old

file descriptor field is assumed to hold geood by default.

The delimiter or break character is often taken as comma by default,
and this information is not carriaed on the file. If the break character is
not a comma, therefore, the /DESCRIPTOR FIELD/ card will be necessary evary

time.

The text after the MESCRIPTOR FIELD/ statement consists of a field
nama in brackets followed by a break character, alsc in brackets. The
break character is not opticnal, even if it is a comma; its omission causes
gome programs to malfunction. The field name must be one of those defined
on the old master file, or on the /FIELDS/ card if, as may be in the case
of EDIT, therse is no old master £ile. Any character, axcept colon (:},

may gerve aa the break character,

/SELECT/

This conktrol statement is used to select records out of the input file
Eor procesding. The text consists of a list of record numbers (not neces-
sarily in ascending ordar) separated by commas, the whole list being en-
closed in parentheses. Instead of a number, an item in the list may con-
aiat of a sequence of consecutive numbera, indicated by separating the
Eirst and the last in the sequence by a dash. The list is limited in size
to 100 pumbers, but a sequence only counts as two numbers, irrespective of
its length. For example,

/SELECT/{1-500,575-690,526)

ia valid and counts as 5 nunmbera.

This statement is always optional. Xf it is omitted, the whole Ffile
will be processed unless it exceaeds 100,000 records. For processing to

continue beyond this limit an appropriate /SELECT/ card is required.
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6. DATA MANAGEMENT FPROGRAMS

There ara four data management programs available: EDIT, OSSIFY, MULTI

and KEY.

EDIT is used to ineart, deléte, or alter citations in the data base

and is also used for the original crseation of the data base.

0SSIFY will punch out a deck of cards from any FAHULUS-produced file.
The cardgd will be in the standard PAMULUS input format, with the field
labels esgtablished by the most recant EDIT run. The principal urea are to
producae back-up decks in casa the file is completely lost and to produce

card dacks or magnetic tapea of the data base to send to other machinea.

MULTI is designed to handlea problems arising from multiple entries in
a field - multiple authorship is a typical example, When two or more
authors' names appear in the author field, & listing of the file (sorted
by author) will not be a complate author catalogue, unless the file is
firet multiplied to produca a complete new record for each entry in the
author field. This is the Function of MULTI. (Some delimiter will have

to have been used bstween the authors' npames in the author fiald.)

The KEY program provides an automatic keywording facility for FAMULUS
files, uging existing fields as the source for key terms or descriptors.
The program will scan one or more fields in a record and generate entries

in & spacified key field. Descriptors will be truncated to 40 characters.

6.1 EDIT
6.1.1. Creating an original master file

The program createa an internal FAMULUS file from card input and writes
the file to the file indicated by tha FILEOUT parameter in the FAMEDIT pro-
cedure. In this case, the /ID/, /FIELDS/, and OESCRIPTOR FIELD/ control
gtatements provide an identifiar for the master file, the list of Ffield
labels, and the name of the descriptor field, if any. An JORIGINAL/ con-
trol statement muet be present to indicate that an original file is being
created and that thera is no old master file. The last control card must

bs /CITATIONS/, followed by the data cards for EDIT. MNote that when an
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original file is heing created a /FIELDS/ card is naceasary.

The usual control cards for an ORIGINAL run of EDIT are:
/ID/ data base name

JEIBLDS/(uevnpcccnynnnnypnsant

/OESCRIPTOR FIELD/(descriptor field name)

JORIGINAL/

/CITATTIONS/

Citations {maximam 4000 characters each)

6.1.2., Updates

Once the file has benn created frash data may be added by omitting the
JORIGINAL/ control ptatement and supplying the existing master on the file
indicated by the FILEIN parameter of the FAHEDIT procedure. The file is
copied to the file indicated by the FILPOUT parameter of the FAKMEDIT proce-
dure and the new data on cards is added to the end of the original data
basa in the internal Eormat. Corrections to the input file may be made via
/REPLACE/ and /DELETE/ contrcl cards as it is being copied. Mote that no
JFIBENS/ card is required if an old master file is used, unless the fields

are to be renamed.

Adding new data to a large sorted oparational file may call for a more
complicated procedure. The new data can be written onto a temporary file
and then sorted into the same nrder before being merged with the master
file. This ig more efFicient than adding the new records to the maater and

gsorting the whole file after every update.

6.1.3, Changing the File identifier and field labeals

If no additions are to be made, the /CITATIONS/ control card is omit-
ted and operations are limited to changes to the input file. /NEW ID/ re-
names the new master file. A /FIELDS/ card may be ugsed to change the field
names in this way; all the other programe require the labels on the /FIELDS/
card to match the old master file. WNote that EDIT cannot be used like SORT
to changa the order of the firlds in the record, nor can the number of
fields be changed. It is wise, thecrefore, when creating the file, to de-
clare more fields than are immediately required uging dummy names which can
be changed later when the need for another field ariges. For example, a

gpara field may be needed as a key field for the KEY program. Dummy fields
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incur virtually no time or space penalty and can be ignured during data

preparations.

6.1.4. Deleting records

Complete records are deleted from the file by the /DELETE/ control
card, smimpilar in syntax but opposite in semantics to /SELECT/. A list of
up to 500 record numbers is acceptable to /DELETE/., If two numbers in the
list are separated by a hyphen instead of a comma they represent an inclu-

sive sequenca of records beginning at the First and ending at the second.

6.1.5. Corrections

Corractions are made by means of the /REPLACE/ statement.. Up to 100
corrections are permitted in each rum. The /REPLACE/ only occure once, and
is followed by details of each replacement in free format. Bvery changa
requires four pieces of information: the record number or range of numbers,
in brackets, the name of the field which is to be changed, also in brackets,
the text which is to be replaced, and the new material which is to take its
place. Three asteriske are uged to delimit the beginming of the firat text,
tha end of the First and beginning of the second text, and the end of the
second, respectivaly.

/REPLACE/ (1) {AUTH) *SMITHH#*SMITH®*

{2) (TITL)*MATHIMATICAL*MATHEMATICAL*

(5) (APST)**THIS PAPER INCLUDES A DISCUSSION OF

CURRENTLY IMPLEMENTED LINEAR PROGRAMMING TECHNIQUES

AVAILABLE FOR THE CDC 7600.*

{120-127) (AUTH) *"MACPHEE, *MAC PHEE, *

Theee cards change SMITHH to SMITH in the author field of record 1.
MATHIMATICAL to MATHEMATICAL in the title fleld of record 2, add an abs-
tract to record 5, and change author's name from MACPHEE to MAC PHEE in

eight consaecutive records.

Regular changes for example, an alteration to a descriptor, are easily
made by specifying a range of records. If the whole file is to be systema-
tically changed, the upper limit of the range need not be specified exactly:
any number greater than the number of records in the file will suffice.
Note that it is permisgible to specify a range, as in the last example, but

a ligt of record numbers is not permitted. Tha corrections do not have to
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be relevant to every member of the sequence of numbers.

When numerous corrections are to be made the 'one~c¢ard-per-correctlion'
approach 1s most convenient. If the text extends beyond Column 80 it is
continued in Column 1 of another card. The correctlons can alsc be punched
ag a string, aa follows:

/REPLACE/{1 ) (AUTH) *INCORRECT INFORMATION®*CORRECT

INFORMATION*(2) (TITL)**INFORMATION TO BE ADDED*(S)

(AUTH) *MATERIAL TO BE DELETED**(9)(ABS)

A*NEW MATERIAL TO BE AODED*(25){AUTH)*INCORRECT?*

CORRECT*{25) { TITL) *INCORRECT*CORRECT*

Correctiona should always be made to the latest veralon of a fils, and
the correspondlng most up-to-date listing should be used to look up the
numbers of the records to be changed. Corrections need not be input in
ascending order of record numbaras. The program makes one paas through the
input file, taking each record im turn and acanning all corrections to find
any that apply to lt. The clited flald ia then ascanned for the text between
the first and second asterlsk, and this ls replaced by the text between the
secaond and third asterisk. The length of the two texts need not be the

Same .

If the text to be replaced occcurs more than once in the field, the re-
placement is performed each time. This Feature ia a convenlence when multi-
ple replacements are desired, but 1t can lead to accidental alterations un-—
lesas care is taken to guard agalmst ambiguity. This can usually be done by

including sufficient context.

If there are two separate changes to be made within the same field,
with conaiderable lnformation separating them, make two replacements quot-

ing the record number and Ffield label each time.

6.1.6. Deletiona and additions to a field

Deletions can be made by putting a string to be deleted between aster-
laks and punching the third aaterisgk immediately after the second, whlch
means that the replacement text 18 a null or empty string. Material can ba
added to the end of a Eield by punching two asterisks before and the third
after it, which means that a null string 1s deleted.
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The usae of * here guggests that they should be avoided as text charac-

tars.

6.1.7. Printed output

The /PRINT/ statement is used to control the printing of the file.
Tha text on this card is similar to /SELECT/; a list of up to 100 numbers
1dentifying records or msequences of records to be printed. The record
numbers correspond to the output file. If no /PRINT/ card is supplied the
default acktions are as follows: recorda from an input file are not printed
unless changea are made in them, and on data input, with a /CITATIONS/
card, the first 1000 records only are printed automatically. Printing of
records can bs suppressed altogether by /PRINT/{O).

Records are printed with expllcit fleld labels as in GALLEY when the
/PRINT BY FIELDS/ statement 1s used. This is the most convenient format

for making corrections, and no other format ls permitted with FDRIT.

The maximun number of characters printed on a line iy 128, which is
alao the default. The /WIDTH/ card reduces the line wldth to a number
specifled in bracketa atter the /WIDTH/, for exanmple,

JHIDTH/{70)

This card reducea the line width to 70 characters. The minimum width
is 20 characters. FAMULDS never ends a line in the middle of a word, unless
the word is too long to fit on a line. Lines are left with spacea at the
right-hand side if not completely filled.

6.1.8. Sample control cards for EDIT
JID/ORACUNCULDS BIBLIOGRAPHY
/FIELDS /(AUTH, TITL, JRHL, PAGN, YEAR, LANG, SRCE, KEYW, BLNK, ABST)
/DESCRIPTCR FIELD/(KEWMW)(,)
JORIGINAL/
/CITATIONS/

6.2 OSSIFY
6.2.1. Description
Besldes punching out a deck of cards, under certaln conditions, it may

be less expensive to use OSSIFY For the correction of a badly-organized
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film, particularly if the file has long fields, such as abetracts or text-
gtorage which must be daleted or changed extensively. For instance, if for
goma reagon many citations had incorrect abstracts or iF the abgstracts werae
punched with the wrong citation, or 1f several fields in each citation had
errorg, it would be far more economical to have the faulty records punched
out., Then, by making the corrections on these cards and deleting the ori-
ginal citationg from the file an additions run could be made re-adding the

corrected citations to the File.

OS5IFY recognizes only the /ID/ statement and the /SELECT/ statement
which indicates tha records to be punchad. The record numbers should di-
rectly follow the /SELECT/, encloged in parentheses. If thig statement ig

not pregaent, the entire Eile will be punched.

6.2.2. Sample control cards for OSSIFY
/ID/INPUT FILE IDENTEFIER

6.3 MULTI
The identifier of the old master file Specified by the FILEIN parame-

ter of the FAMMULTI procsadure musat agree with the name on the obligatory

/ID/ control card. The new master file identifier will be the same unless

specified otherwise on a /NEW ID/ control card.

6.3.1. The multiplication field

The input file may be multiplied on one field only, but any field may
ba used. A record is generated in the output file for each entry in the
multiplication field, which is gpecified either by a /FIELDS/ card contain-
ing only one fiald label or by a /DESCRIPTOR FIBLD/ card, depending upon
whether entries are to consist of separate worde or of character strings
bounded by a delimiting character. Any character may be defined as the de-
limiter, the default being a comma. A /OESCRIPTOR FIELD/ card will over-
ride any previously-defined descriptor Eield. If neither a /FIELDS/ nor a
/DESCRIPTOR FIRLD/ card is supplied the previously-defined descriptor field
becomes the multiplication field, and if none exists the program terminatee
with an error message. All the fields in the output record remain the same
ag in the input record except the multiplication field, which contains only
one of the wordas or phrases in the original. If the multiplication field

in any record is empty no output racord ie createds this is equivalent to
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maltiplication by zero.

6.3.2. Printed output

Apart from the usual control card listing, etc., the printed ontput
from MULTI is limited to the first ten records of the output fila. This
should normally be esufficient to check the operation of tha program. To
obtain more (or leams) output the required number of records should be

gpecified by means of a /PRINT/ control card.

Records are printed in the fields [ormat, with the record number on
the left and on the right the number of the input record from which it was
derived. The number of charactera printed per line can be reduced from the
normael 128 by means of the /MIDTH/ card. The minimum is 20.

6.3.3., GSample control cards Eor MULTI
JID/DRACUNCULUS BIBLIOGRAPUY
/OESCRIPTOR FIELD/(AUTH)(,)
JPRINT/{75}
fHIDTH/(80)

JSELECT/{1-2000)

6.4 KEY
6.4.1. The key fieid

The Field which is to receive the key terms is specified on the /KEY
FIRLD/ card by its label enclosed in parenthesea. Only one field label is
permitted, and it must be one of the fiald labels already defined by EDIT
when the old master file was created, though the field need not necessarily
contain any information yet. When creating a new file it ig wige to pre-
define more Fields than are immediately reguired, just in case an unfore-

seen need like this arises.

1f the key field of any record is not empty, entries will overwrite
the material already there unless a key field is specified as one of the
gource fields (see below). HNo entry ie duplicated in the key field, even

if it occurs more tham once in the source [ialds.
Termo are geparated in the key field by a single blank unless a sepa-

rator is given on the /KEY FIELD/ card. Any single character may be speci-

28
HFPAAE



fied, enclosed by parentheges, following the fiald labal. When a separator
is supplied it is inserted followed by an extra blank between terms in the
key field. Key terms will be truncated to 40 characters if they are longer.
It ie often possible to 'cheat' by including extra delimiters and having

the kay field separator as a blank.
The /KEY FIELD/ card is obligatory.

6.4.2., The source fields

Texrms are identified as in MULTI, that is, atrings bounded by a delimi-
ter when scanning the descriptor field, and single words when scanning the
other fields. Unlike MULTI, however, KEY can operata on more than one

fiaeld.

The fields to be used as the source for single word terms are speci-
fied on a /FIELDS/ card, the descriptor field serving as the default. Tha
/DESCRIPTOR FIELD/ card is also available to define a source field and de-
limiter for terms consisting of bounded Btrings. This field becomes the
implicit descriptor field of the new mastar file, irrespactive of the old

master file descriptor field.

6.4.3. Stop and go lists

KEY has an internal dictionary to stors terms which are input via con-
trol card statements. During processing of each record every term in thae
source fields is checked to find out whether it is in the dictionary or not.
It is then only transferred to the key field depending upon whether the
dictionary is conaidered to be a stop liast of unwanted terms or a go list

which excludes all other terms.

For example, the dictionary may represent a controlled thesaurus, that
is, a go list of terms which are required. In this case, a /GO LIST/ con-
trol sgtatemant is uaad to introduce the thesaurua, which is punched on carde
in exactly the same €orm as for the SVOCABULARY/ statement of COUNT, with
terms separated by commas. When oparating with a 96 list the program ra-

jects any words it Finds which are not in thae list.
Alternatively, KEY may be made to work with a stop list by means of a

/STOP LIST/ contrnl card containing unwanted terms each followed by an as-
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terisk. Whan tha program operates in this moda these terms are reljected,

but all terms not found in the dictionary are placed in the key field.

/GO LIST/ and /STOP LIST/ atatements are mutually exclusive. If
neither statement is used the program operates as if it were in stop list
mode with an empty dictionary, with the result that all terms are trans-

ferred.

The syntax of stop and go liste has deliberately been made compatible
with the punched card vocabulary provided by COUNT, so that these cards can
be vged for KEY with minimal changes to commas or asteriske. Starred words
may be left in a go list, and they are ignored in order not to waste space
in the dictionary. Similarly, words followed by a comma in a stop list are

not added to the dictionary.

6.4.4. Synonyms

There is also a feature which limits the number of terma required on
the thesaurus for the file. It is possible to define sets of two or more
terma to ba synonyms, one of which is conaiderad the preferred synonym.
ﬁhen one gynonym is found the preferred synonym of the set is entered in

the key field.

The /SYNONYMS/ statement is used to specify synonyms. Each preferred
term is followed by an equals sign and a list of aynonyms separated by

commag. There is a comma before the next preferred term.

6.4.5. Printed output

Apart from a listing of control cards and file identification informa-—
tion the printed output from KEY ies limited to the firat ten records, unless
a /PRINT/ control card ig uaed to vary it.
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6.4.6 Sample control cards for XKEY
JID/DRACUNCULIS 3IRLTOGRAPHY
/UBEM ID/KFYED DRACUNCILUS BIPLIOGRAFPHY
JFIELDS/{TITL,ABST)
/KEY FIELD/{KEY)(,)
/STOP LIST/A*AN*THE*OF*FOR*ORYIN*ON*TO*BY*FROM*
INTO*SINCE*TIIEN*HORM, D [SEASE, PARASITE*THEREFORE*
/SYNONYMS /HELMINTR=TIFLMINTHIC, HELNINTHOLOGICAL,
HELMINTHOLOGIST, HELM INTHOLOGY,
INFECTION=INFECTED, INFECTIONS
/PRINT/{50)
/SELECT/(1-30,34, 36, 47-91,94-100)

7. FILE MANIPULATION PROGRAMS
There are two file manipulation programs: SORT and MERGE.

SORT re-arranges the records in a file into alphabetical order, using
any field or combination of fields as the sort kay. ‘The sort key is the

portion of the record which iga used for alphabeéical comparisons.

It i3 not possibhle to define a part of a field as the sort key. This
limitation should ba ronsidered when designing the structure of the record.
For example, in the caas of a bibliographic file, if both author and title
catalogues are to be produced by means of SORT/GALLEY jobs author and title
information should not be incorporated in a single field. Convergely, if
the date will nevar be raguired as a sort key it could bes included, if de-

gired, in one of the other Eields.

MERGE will only accept input files having the same number of fields;
howevar, the Field names do not have to ba the same. The master file and
tha additions Eile will he merged and written onto the new master file.

The field labels on tha uew master file will be the same as those occurring
on tha old maater Fila., The /ID/ will aleo be taken from the old master

file, unleas a new /NFW ID/ statement is included.
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Any record which is not in correct alphabstical order will cause the
MERGE program to halt processing, reject the remainder of the job, and
print an error message. Therefora, only tapes which have been ordered in
the same way by the SORT program should be merged. Unless specifically re-
quested, MERGE doea not print out the file. It prints the /ID/ of the old
master file, the /ID/of the additions file, and the /ID/ of the new master
file, along with the field labels for each. This will ba followed by the

number of records on the new master file and the familiar three large OK's.

The new master file can be printed using GALLEY.

7.t SORT
7.%.1. Sort key comparisons

The order of two records is decided by comparing their sort keys char-
acter by character from left to right. As soon as a mismatch between a
pair of characters is found the records are ordered on the basis of an in-

ternal collating sequenca.

7.1.2, The collating sequence

It gshould be explained that characters are represented within compu-
ters by numeric codes which differ Erom machine to machine. FAMULUS, how-
ever, converta to ite own internal collating sequence so that the mama sort
order can be obtained irrespactive of the machine on which the program is

run. A Table giving the FAMULUS character set may be found in Appendix A.

Blank precedes other characters. Care must be taken in certain cases
to pad the data with blanks or noughta to ensure correct alignment of the
kaeys. For instance, 15 will come before 5, but after 05. FAMULUS removes
leading blanks, so another charactsr rist be used for padding at the begin-

ning of a field.

SORT requires a magter file in FAMULUS internal form, i.e. as produced
by, for axample, the EDIT program. It creates a new sorted file and the
old master file remaines unchanged. The morted file is not printed. Only
a listing of the program control cards and technical information such as
the number of records proceased is given, plus an indication that process-
ing was guccessfully completed. GALLEY may be used to print the new file.

During sorting, the worde A, AN, or TIE at the beginning of phrases ara
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disregarded in deciding alphabetical order, but they are printed.

7.1.3. Program control cards
The /ID/ control card contains an identifier which must match that of
the old master file. This control card is obligatory, and must precede

the rest, which are optional.

The /FIELNS/ card defines the mort key. Any or all of the fiald labels
in the 0ld master file may be given, in any order. When records are com-
pared, if the first field is identical the second or subsequent fields are

used to determine precedence.

On the new master file of ported records the fields are ordered as on
the /FIELDS/ card, and any fields not specified remain in the order already
eatablished in the old master file. If this card is absent, the implicit
order of fields in the old master file is assumed. If GALLEY is used to
print the sorted file, the fieldas will be printed in the new order estab-
ligshed by SORT, unlesa another /FIBLDS/ card is used for GALLEY.

The /SELECT/ card may be used to break large Files into eections Eor
more efficient sorting. It is recommended to sort up to 3000 records at a
time and then merge the aorted sectiona. If this card is absent the whola

file is sorted.

A /NEW ID/ card may opticnally be uaed to spacify a new identifier for

the new master file.

7.1.4. Sample control cards for SORT
/10 /DRACUNCULUS BIBLIOGRAPHY
/FIELNS /(RUTH, YEAR)
JSELECT/{1-2500)

/NEW ID/FIRST HALF

7.2 HERGE

MERGE provides the updating facility for FAMULUS-controlled files. It
merges any ‘master file' with an 'additions file'. MERGE can he used for
two purposes - to update files by wmerging information from two files onto

one new magter file, or to join files belonging to two or more persons.
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For instance, thelvarioua membars of a working group may maintain separate
literature files, but on occasion they may wish to make a master listing

of all these files.

7.2.1. Program control cards
An /ID/ card for the master file (FILEIN parameter) and an /ID/ card

for the additions file (PILEIN2 parameter), in that order, are mandatory.

A /NEW ID/ should be included if a different /ID/ from the old master

file is desired for the new master file.

The new master file is not normally printed in full. If no /PRINT/
card is included ten records will be printed. Otherwise the records speci-
fied will be printed. A /PRINT/{0O) card will suppress printing of records
altogether.

A line width of 128 characters is normally used, but this may be al-

tered to any value in the range 20 to 128 by the use of a /WIDTH/ card.

7.2.2., Sample control carde Eor MERGE
/ID/FIRST HALF
/ID/SECOND HALFP
/NEW ID/DRACUNCULUS BIBLIOGRAPHY - AUTHOR CATALOGUE
/PRINT/(11-21}
JHIDTH/{65)

B. INFORMATION RETRIEVAL PROGRAMS

There are four information retrieval programs: GALLEY, INDEX, SEARCH,
and KWIC.

GALLEY will print a FAMULUS file or salected parts of a file with a

choice of meveral formats.

The index which the program INDEX provides is an alphabetical liast of

tarms in the descriptor field of a fils. Each term is accompanied by a
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list of references to the records where it ocours, separated by commas. A
record is referenced by ite position in the master file, which ie printed
as an integer to the left of the record in the GAMLEY listing of the flle.
The index ile normally used, therefore, in conjunction with a complete liset-
ing for findirect access to records via an attribute other than the one

which the file is ordered, such as, for example, subject categories.

SEARCI aeclects recorda from a FAMULUS file which satisfy a detalled
request for information given on a /SEARCH/ card.

The XKWIC program {Xey Word In Context) generates a concordance for a
FAMULUS file. An alphabetical 1lst of words is produced, with each word
centred in a line containing as much as posaible of the context of its im-
medlate left and right. Bach line also contains a number referencing the

record from which 1t comes.

B.1 GALLEY
8.1.1, File identification

The master filn to be printed must be identified by an /ID/ control
card with the correct file identifier. fhls is the only obligatory control

card, and it must preceda any others.

B.1.2., Printing portions of a file

Selected portlons of a file may be printed by speclfying the required
recordd omn a /SELECT/ card. This contains a 1list of record numbers Aepar-
ated by commas. Seqnences of records are denoted by a dash inetead of a

comma between twoe numbers., The whole 1llat ls enclosed in parentheses.

Note that the record numbers need Hot ba in order, but the records

will be printed in file ordexr, not the order on the /SELECT/ card.

B.1.3. Printed ocutput Formats

The standard default format prints the fielde in mequence without
gtarting a new line for each field, and alpo drops the fleld labels, simply
leaving three spaces between Elelds. The records are numbered. This ts a
ralatively conclse €orm, but it can be confusing if records vary conslder-

ably in the €ielrds which they posdess.
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Alternative formats are obtalned by the /PRINT BY FIELDS/ or /PRINT BY
SUBJECTS/ control carxds.

The /PRINT BY FIELDS/ card produces an output with field labels, each
field beginning on a new line, like the output from EDIT. The records are

numbared.

The /PRINT BY SUBJECTS/ card will print a file without field tabels
but with subject headings. The first fleld named in the /FIELDS/ card if
printed as a heading above the remalnder of the record. The first field of
subsequent records Ls only printed If it differa from the previous record,
otherwise it will be truncated.

J/PRINT BY FIELDS/ and /PRINT BY SUBJECTS/ are mtually exclusive op—
tions. If none of these carda is prasent the standard print format ie pro-

duced by default.

8.1.4. Omitting fields

The /FIELDS/ card ln GALLEY le used to define which flelds of the re-
cord are to be printed, glving the user the option of omitting flelds. The
fields will be printed in the order in which they appear on the fFIELDS/
card, regardlese of their order in the master flle. If no /FIELDS/ card is
supplied all the flelds of the recoxrd are printed in the order implicit in
the file.

8.,1.5. Page heading

The /EW ID/ card 1s avallabla in GALLEY, but since no new master fllae
ig produced by this program it is only used to supply a heading which will
be printed at the top of each page of output. If this card 1s omitted the
master file ldantifler 1s printed as a page heading.

8,1.6. Page width
The required page width may be obtained by means of a /WIDTH/ card.
It may range from 20 characters up to thea normal 128. As a gulde, ten

characters cccupy an inch on many line printers.
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8.1.7. Sample control cards for GALLEY
/1D/FIELD REPORTS
/FIELDS /(NAME, HUMB, OCC, AD, DATA)
/SELECT/(1-5,15-20,25,30,11,8,23,21)
JHIDTH/(90)
/PRINT BY FIELDS/
/NEW ID/ SELECTED REPORTS.

8.2 INDEX
8.2.1, The dascriptor field

The INDEX program is only designed to oparate on the deacriptor field
of a file to produce a thesaurus of deecriptor terms. The descriptor fiald
may have been previoualy defined, moat likely by EDIT when the fila was
created, but if not a /DESCRIPTOR FIELD/ control card ie required. Thia
card is also necessary if tha default delimiter, comma, is to be overridden

by another character.

An index of any other field can be produced by using a /DESCRIPTOR
FIELD/ card to define it temporarily as the deacriptor field with an appro-
priate delimiter. This overrides the previoualy nominated descriptor field,

if any, as far as the prasent run of the INDEX program is concarned.

8.2.2. Printed index

The MEW ID/ control card is available to specify a heading for the
printed output. Descriptor terms longer than 40 characters are truncated
during printing of the indax. Terms are printed in alphabetical order,

each with its list of references on the following line or lines.

8.2,3, Punched card index

An optional /PUNCH/ control card causes the index to be punched cut on
cards to produce a manual card index. This facility is particularly useful
where a cowmplete index of the whole file cannot ba mada because the Fila

contains too many index terms.

In this casa the file can ba indexed in aections by including /SELECT/
control cards in separate runs to select successive sets of records. The
punched card output from the different runs can then ke merged, discarding

duplicate descriptor headings, to produce a master index to the whole File.
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INDGEX can handle up to 2000 different descriptor terms each raferanced

up to 2500 times.

8.,2.4. Sample contrel cards for INDEX
/ID/MASTER FILE
/NEW ID/ INDEX OF RECORDS 901 - 2000
/SELECT/(901=-2000)
JDESCRIPTOR FIELD/(KEY)}(s)
/PUNCH/

8.3 SEARCH
8.3.1., Searching subsections

The /SELECT/ card may be used to indicate the record numbers which are
to be searched. It is sometimes possible to use this facility to narrow
the area of search to one or more subgectiona of the complete file. For
instance, if a file is in chronological ordar the recard numbers delimiting
any particular period of intarest will ba known from the GALLEY listing.
Selecting a subsection of a file in this way obviously cuts down processing
time but it has greater potential in conjunction with the /SEARCH/ formula
to help defina the amet of records to be retrieved. In many cases, however,
the attribute by which the filas is ordered ie not among the retrieval cri-
teria, and there is then no altermative but to search the whole file. In

this case no /SELECT/ card ia required.

8.3.2. Defining the fields to be scannad

One or more fields of each record are scanned to determine whether it
meets the criteria for retrieval, and a /FIELDS/ control card is used to
list the relevant field labels. The fewer the fields that have to be scan-
ned the more efficient the gearch will be. If this card ie absent the de-
geriptor field is used, and if no deacriptor field has been defined the
program terminates with an error message. If no descriptor field was de-
Eined whan the file was first created a /DESCRIPTOR FIELD/ control card may
be used to define one for the purpose of the SERRCH program, or if the de-
scriptor field already exists, to change it. Remember that the mathed of
identifying terms depends upon whether the field is a descriptor field or

not.
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B.3.3. Printed outpmnt

The printed ontput produced by SEARCH is normally & listing in full of
mll the records that satisfy the /SEARCH/ requests. The amount of printing
can be raduced if desired by a /NUMBERS/ control card which results in re-
cord numbers only being listed. The /MIDTH/ card ie available for changing
the line width of the output. The /HEW ID/ card enables the page heading
to ba gpecified if it is to be different from the old master file /fID/.

The listing is printed in the GALLEY default format, by default, but
can be obtained in firldas by including a /PRINT BY FIELDS/ control card.

8.3.4. Creating a new file

If required, a new master file containing just the retrieved records
can be created by using a /WRITE TAPE/ control card, and its /ID/ will be
the pama as the page heading of the printed output and is sent to the file
indicated by the FILEOUT parameter of the FAMSRCH procedure.

Note that this ia A new Eile in PAMULUS internal Format, which is
useable with other FAMULUS programsy; it ie different from that which is sent
to the print file (which contains a readable listing of tha retrieved re-

cords, page headings, number of records searched, etc.).

8.3.5 The search formula
Ratrieval of records from the input file is achieved by means of a
formula on the /SEARCH/ control card. The search formula is composed of

terms combined with Rnolean operators, punched in free Format.

Termgs are defined according to the usual convention, broadly speaking,
ag phrases boundad by a dalimiter in a descriptor field and words elaevhere.
In this program, howaver, there are aleo two additional Features, trunca-

tion and qualifacation, which are dascribed later.

The three logical oparators permitted in a search formula are and, or,

and nok, represented by &, *, and § raspectively.

Use of the and operator implies that the user only wants to retrieve
records in which all the terms joined by and are present. If a single one

of the specified terms is misming, the record will not he retriaved. The

g
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or operator will retrieve records in which any of the specified terms are
present. The not operator indicates that recoxrds containing the term which

follows it will not ba retrieved.

Brackets should ba used to avoid ambiguity as to the order in which
the operations should be performed. There is no limit to the depth to
which brackets may be nested, Limits on the size of the search formula re—
quire that not more than fifty different terms (or sixty, including dupli-
cates) for a total of 150 tarms and operators be used in one formula, there
ie a 1imit, but it is largel

B8.3.6. Vocabulary lists

The descriptor field usually contains a controlled vocabulary and
there is then no difficulty in choosing the correct terms, but for search-
ing any fiald with an uncontrolled vocabulary, it is useful to refer to a
list of the vocabulary in the field produced by COUNT cor VOCAB.

8.3.7. Truncation of terms

A title field, for inetance, will contain an uwncontrolled wocabulary,
bacause your had no say in the choice of words used by the original authors
in their titles. Several forms of the same word may occur, for example,
REGEMERATE, REGENERATING, and REGENERATION. In order to retrieve records
containing any of thega forms it is permisseible to truncate on the right
and to specify & common subetring, Eor example, REGENERAT or even REGEN,
though by using too short a Form you run the riek of retrieving irrelevent

words puch as REGENT. Truncation on the left is not permissible.

B.3.8. Qualification of terms

The terms are normally eearched for in the fields specified by the
JFIELDS/ card. Sometimes there is a need to include a term from another
fleld not already being searched, (for instance, an author or data). This
is done simply by following the term with the field label enclosed in par-
enthegses, for example,

SMITH{AUTII) or 1943(DATE)

B8.3.9, Note
At least one /SEARCH/ card is obligatory. Not only is it the means by

vwhich criteria for record retrieval are expressed, it is alsc the signal
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for procesaing of the master file to begin and mat follow all the other

control cards Eor SEARCH.

8.3.10. Multiple searches

Multiple searches of the file may ba carried out by supplying more
than one /SEARCH/ card. The input file is re-scanned for each search, and
while thera is no limit to the number of searches, the cost is obviously

proportional.

B8.3.11. Sample control cards for SEARCH
/ID/MASTER FILE
JFIELDS /(TITL,KEY)
/SEARCH/SOIL STABILITY & {EROSION + SLIDES) & 196(DATE)
/SERRCH/(PANCHROMATIC t INFRARED + THERMAL t RADAR)
& AERIAL & 70MM
/SERRCH/VOLCAN & EURC & § (BXTINCT %+ INACTIVE)

8.4 KWIC
8.4.1. Specifying Fields

As in the casa of the KEY program, any fleld or combination of fielde
may ke specified by means of a /FIELDS/ card, and if no /FIELDS/ card is
pupplied the implicit descriptor field serves as tha default. A /DESCRIPTUR
FIELD/ card defines a fEield containing multi-word terms, and alsc the de-

limiting character which aseparates them.

8.4.2. Stop and go lists

A /STOP LIST/ or a /GO LIST/ card may be used to reatrict the number
of terms to be concorded. Since a line of cutput is generated for every
term token found in the apecified fields of tha file the amount of printed

ocutput may be very large unless tha frequently occurring terma are atopped.

Alternatively, if only somea known terms are of intereat they can be

put on a /GO LIST/ statement which will exclude all others.

All terms to be atopped mst ba terminated with *, ragardlesa of what

liak they are in.
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B.4.3. Sample control carda for KWIC
/ID/UMRCC PROGRAM CATALOGUE.
JUEW ID/KWIC CONCORDANCE OF FROGRAM DESCRIPTION FIELD.
/FIELDS /(DESC)
/GO LIST/SYSTEM,MODEL, PROCESS,CONTROL

a. THESAURUS CONSTRUCTION PROGRAMS

Thare are two thesaurus construction programs: COUNT and VOCAB, how-
aver only the COUNT program haa been implemented at Daresbury. The COUNT
program lists the vocabulary in epecified fields of a FAMULUS file in al-

phabatical order with a count of the number of times each item occurs.

The VOCAB program performs the same functions except that word fre-

quencies are not counted.

Though requiring less spaca than COUNT, VOCAB is vrelatively undevelop-
ed, and parts of the following diecuasion do not apply to it, notably the
/STOP LEVEL/ feature. A punchad card vocabulary list is produced automa-
tically, and the /PUNCH/ control card is not available. The /NEW ID/ and
/PESCRIPTOR FIELD/ control cards are also unavailable. It is assumed that
COUNT will normally be preferred.

9.1 COUNT and VOCAB
9.1.1. Uees of vocabulary listse

Vocabulary lists have a namber of usea, for example, for data valida-
tion, search formula construction, thesaurus building, and simple research

on the information contained in the Eield.

9.1.2. Brror detection

In the early stages of data base conatruction, a vocabulary list will
throw errors, such as misapellings, into prominence, so providing a check-
list of errors For use in data correction. Proof-~reading is not eliminated,
becaugse the errors still have to be located, but they can at least ba traced
to one of the fields, which narrows the area of search. INDEX and KWIC can

also be useful for arror detection; they also give record numbars directly.
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9.1.3. Breakdown of vocabulary by fields

The fields whose vocabulary is required are specified on a /FIELD3/
control card, the descriptor field being the default. A /DESCRIPTOR FIELD/
card will override any existing descriptor field. This featurs allows vo—

cabulary items econsisting of phrases separated by any aspecified delimiter.

Vocahulary lists are often required to help construct search Formulae,
and then it ip useful to know the flelds in which particular items cecur.
A breakdown of the vocabulary by fields is not provided, however, and the
only way to achieve this result is to run the program repeatedly with a
/FIELDS/ card specifying a different field each time. Otherwise if more
than one field is specified, a combined list is producad which will not

ghow which field a word came from.

9.1.4. Stop-list compilation

Vorabulaty liste are also useful for constructing a controlled thesau-
rus of index terms for use in the descriptor field. If the /PUNCI/ control
card is supplied, a punched card dack of the vocabulary is automatically
produced, consisting of a list of words in alphabetical order, separated hy
commas. These ‘cards’ may be modified and used in a later run following a
/VOCABULARY/ statemant in order to specify a stop list of trivial words.
Trivial and non-trivial vocabularies are then printed in separate lists.
The modification to the card deck simply involves replacing the comma Eaol-
lowing every trivial word with an asterisk. Thia deck can also be usad as

a STOP or GO list by the KEY program.

There is also provision for automatically tranaferring words from the
vocabulary to the trivial list if they occur too frequently, for example,
/STOP LEVEL/(25)

Thig card will put any word occurring 25 times or more into the triv-
ial word ligt in the printed output, and will mark it as trivial by an as-

teriak in the punched card ocutput, if any.

A /VOCARILARY/ card should contain at least one trivial word which
actually exists in the master file. (This is neceseary as thare is an

error in the current program.}
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9.1.5. Vocabulary lists

If any words are marked as trivial a list of trivial words in alphabe-
tical order is printed first. The non-trivial vocabulary list is printed
next, followed by the complete dictionary in order of word frequency with
trivial words distinguished by a following asterigk. Tha word liste are
printed in three columns across the width of the page. Each word, or phrase
in the case of descriptor field vocabulary list, is followed by its actual
and percentage fregquency of occurrance. If the actual frequency exceads

four decimal digits, asterisks are printed in lieu.

Any item which is tco long to be accommodated in the column is trunca-
ted to 31 characters. Thig is not likely to occur except when counting a
descriptor field, because the longest word in the Oxford English Dictionary
congiste of 28 letters only. The VOCAB program provides no word fraguency
count and therefore allows up to 40 characters before truncating. The ex-
tra seven characters may gsometimes be just enough to resolve ambiguity

which is the main occasion for using VOCAB in preference to COUNT.

9.1.6. Statistics of word types

Dictionary statistics are provided separataly for the words in the
stop list and for the remainder of the vocabulary. Both pets of statistics
congist of a table of word-length distributions followed by the numbar of
entries. Their average and maximum langths, and details of the dictionary
8ize. The word-length distribution table comprises four rows and ten col-
umng. Each value in the table represents the number of dietionary antries
having a certain number of characters. The firet row gives the values for
tarms having one to ten characters; the second, for 10 to 20 characters;

the third, for 21 to 30 characters: and the fourth, for 31 to 40 characters.

9.1.7. Statistics of word tokens

The distinction between types and tokens is fundamental. Word types
hardly requixe explanation; they axe simply the different vwords found in
the magstar file and entered into the program's internal dictionary. When
different instances of a single word type are encountered in the file thaey

constitute separate word tokens.
Statinstice of word tokens are provided, as for word types, both for

trivial and for vocabulary words. In each caae the distribution of word
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frequencies is tabulated undar six headinga across the page as follows:

R The rank of H, increasing by one on successive lines.

N The number of tokens of any one word type, in decreaaing
order.

F{N) The number of word types having N tokens. This tends to

increase as N decreases.

SIGHA(F{M])) The cumulative aum of woxrd types having N or more tokens.
N*F(N} The number of word tokens of rank R.
SIGMA{N*F(N)) The cumulative sum of word tokens of the SIGMA(F{N)) mast

freguant word types up to an including rank R.

9.1.B. Dictionary capacity

The dictionary limits on vocabulary size are either 4500 entries or
45000 characters. If either limit is exceeded the program will hot procead
with the reading of the master file, but will output the resulta ohtained
up to that point.

This situation can easily arise with large Ei}es, espacially if several
fields are being scanned in a asingle job. This is another reason for scan-
ning one field per run, though even this may not solve the problem Ffor very
large files. 1In such a case the vocabulary of the unprocessed portion of
the file may be obtained by a subsequent run ueing the /SELECT/ card. The
starting point for the secomd run is obtained form the figure for the last

citation inspected in the output from the first run,

9.1,9. The last citation inspected

Following the file identification information on the printed output
tha number of the laat citation which was inaspected is given. This will be
the laat record in the file, or the last record specified on a fSELECT/
card, for the last record read before the capacity of the program was ex-

ceeded,
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9.1.,10. Sample control cards for COUNT
JID/MASTER
/NEW ID/ABSTRACT VOCABULARY LIST
/F1ELDS/(ABST)
/PUNCH/
JVOCABULARY /A*THE*AN*CRISIS,OF *IN*
/STOP LEVEL/(20)
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APPENDIX A Hote on the Character Set
FAMULUS Character Set The charactars are listed in the FAMULUS internal collating sequence,
that is, in the order of precadence used by S0ORT. Characteras which

Pracedence Characters Pracedence Charactexrs are not defined in this 1list may be used (if they are avallable), and

they come equal last in the order of precedence,

0 blank 32 F
1 . 33 ¢4
2 f 34 H
3 { 15 I
4 ) 36 J
5 + 37 K
6 - 3a L
7 * 39 M
8 / 40 N
9 $ 11 1)
10 £ 42 4
n = 43 Q
12 < 44 R
13 > 45 s
14 “ 46 T
15 47 i}
16 ' 48 v
17 ] 49 o
18 t 50 X
19 & 51 T
20 + 52 2
21 t 53 0
22 ; 54 t
23 L) 55 2
24 ? 56 k]
25 ¥ 57 4
26 Qe 58 5
27 A 59 6
28 B 60 7
29 C 61 ]
30 D 62 9
n E 29 all others
a7 48

HFPAAP HFPAAF



APPENDIX B

Table of Program Control atatemants

Table of Program Control Statements (Continued)

BDIT OSSIFY SORT MERGE MULTIX

GALLEY

i

FIELDS

SELECT

NEW 1D

PRINT

CITATIONS
DELETE

REPLACE
ORIGINAL

SEARCH
VOCABULARY
DESCRIPTOR FIELD
wWIDTH

PUNCH

NUMBERS

PRINT BY FIFELDS
STOP LEVEL
SYNONYMS

KEY FIELD

PRINT BY SUBJECTS
STOP LIST

GO LIST

WRITE TAPE

»
-
»
»
»
»
C o o O =

=)
c oo o

Q o 0 0 Q0

[=]
[=]
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* Obligatory 0 Optional
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INDEX

SEARRCH

VOCAB

COUNT

KEY

KWIC

ID

FIELDS

SELECT

NEW ID

PRINT

CITATIONS
DELETE

REPLACE
ORIGINAL
SEARRCH
VOCABULARY
DESCRIFTOR FIELD
WIDTH

PUNCH

NUMBERS

PRINT BY FIELDS
S§TOP LEVEL
SYNONYMS

KEY FIELD

PRINT BY SUBJECTS
STOPF LIST

GO LIST

WRITE TAPE

[=20 - T =

e © o o

Qo o ©
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* Obligatory *
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0 Optional












