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General preface to the FACIT Reports

The present report is one of five presenting the
results of the FACI T project.

FACIT is short for Fast Automated Conversion with

I ntegrated Tools. The project has been supported by
the EU under the Libraries section of the Tel ematics
Programme. It started in January 1993 and finished in
February 1996.

The project has been concerned with two main
guesti ons:

1. To determine the feasability of converting ol der
card catal ogues into nodern OPACs using scanni ng,
Opti cal Character Recognition, and automatic for-
matting into a bibliographic format (such as UNI -
MARC) .

2. To devel op a prototype system capabl e of handling
automatic formatting, and automatic or sem aut o-
matic detection and correction of the errors pro-
duced by scanni ng and OCR.

The first objective has been achieved in the sense
that the project has shown that such retroconversion
can only be expected to be feasible under certain
condi tions.

The Achilleus’ heel of fully automatic procedures in
retroconversion is still the speed and quality of
OCR And this depends to a | arge extent on the state
of the source material. The project was based on the
assunption that conmercially avail abl e equi prent and
OCR progranms would be able to handl e ol der typewit-
ten and printed catal ogue cards in a satisfactory
way, so that the nmain effort could be ained at for-
matting the cards, but very much nore tine has been
spent on problenms of OCR than was originally envis-
aged.

The results concerning OCR are based nmainly on the
use of commercially avail able scanners and OCR pack-
ages in the lower or mddle price range (such as seem
attractive to nost libraries). The results may have
been different if nore sophisticated (and nore cost-
l'y) equi prent had been used, or even custom built

equi pnment. But in general the conclusion has to be
that many ol der card catal ogues are not suitable for
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this type of nethodol ogy because of the state of the
source material: Yellowed by age, worn, snudged, with
handwitten additions, sonetinmes swollen or nade un-
even by danpness, witten wth a series of type-
witers with varying typefaces and with ribbons that
are nore or |ess worn out, copied by stencilling etc.

The conclusion is not that the nethodol ogy is not
feasible at all, but that its application is limted
to fairly “well behaved” catal ogues. A library won-
dering whether to apply scanning and OCR to retrocon-
version should carry out extensive tests in order to
asses the suitability of this.

Formatting the cards after scanning and OCR does not,
on the other hand, seemto present serious problens,
if the output from OCR have a |ow | evel of errors.
Based on a thorough formal analysis of the catal ogue
and the rules used in producing it, it will in nost
cases be possible to wite a series of prograns spe-
cific to that catalogue to do the job. This is con-
firmed by other projects.

The main focus of the project was to investigate the
possibility of producing one application, able to
handl e a w de range of card catal ogues as found in
European libraries, avoiding the necessity of witing
the formatting prograns fromscratch every tine. This
is done by feeding the application a formal descrip-
tion of the catal ogue at hand, using a relatively
sinple formal | anguage. At the sane tinme the appli-
cation should provide a set of integrated tools for
the range of different procedures that go into retro-
nver sion work. The project has denonstrated that this
is in fact feasible.

But the work of formal analysis is quite demanding,
both in terns of tinme and the necessary skills and
know edge. And it will have to be done again with
each new cat al ogue, since no two catal ogues are
exactly alike. This process is needed in order to
produce the necessary formal specifications for the
formatting prograns, both with a systemlike the
FACIT Prototype and with custombuilt formatting
prograns. This is definitely a specialist job.

Wth automatic conversion |ot of the costs go into
setting up and testing the systemw th each new
library and each new catal ogue. This neans that this
nmet hodol ogy is not suitable for a small or nedium
size library to handl e al one wi thout expert assis-
tence - froma comercial service or a large library
that has al ready done sonme work in this area.

An inportant problemthat has not been solved in a
satisfactory way in this project, is the need for
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detecting and correcting errors produced by scanning
and OCR. The project has investigated various pos-
sible solutions, and it seens worth while to pursue
this further. Meanwhile corrections will have to be
done by the human operator with sone support fromthe
conput er.

The second objective of the project, as stated above,
has only been partly reached. A software package has
been devel oped that is able to denonstrate the prin-
ciples involved in automatic formatting of library
catal ogues and in custom zing the procedures for use
inlibraries with widely different catal oguing prac-
tices as well as catal ogues produced over tine to

di fferent specifications. But the package does not

i ncl ude nore advanced facilities for error detection
and correction, and it still lacks a series of fea-
tures that are necessary for use in |large scale con-
versi on of catal ogues.

Neverthel ess the results of the project are prom sing
for further devel opnent work, and constitute a solid
basis for future work by the partners and the subcon-
tractors of the project as well as others. The ai m of
t he published reports is therefore to nake avail abl e
the informati on generated by the project, in order to
hel p making realistic judgenents about the prospects
of using the nethodol ogy described in a particular
library for the conversion of a particular catal ogue,
and in order to nake the information useful for other
research and devel opnent projects.

The published reports fromthe FACI T project consists
of the follow ng:

Optical Character Recognition for Retroconversion of
Cat al ogue Cards: Hardware, Software and Character
Representation. By Niels Erik Wlle. (FACI T Techni cal
Report no 1). Statens Bibliotekstjeneste, Copenhagen.
July 1996.

The report summari zes the experiences with
scanners and OCR prograns. Special treatnment is
given to the question of character sets and
representation of characters, since this is
normal |y of great inportance in converting nulti-
I i ngual cat al ogues.

A Framework for the Analysis of Catal ogue Cards. By
Niels Erik Wlle and Vera Valitutto. (FACI T Techni cal
Report no 2). Statens Bibliotekstjeneste, Copenhagen.
Decenber 1995.

The report describes the problens involved in
anal ysing a catalogue in order to evaluate the
feasability of converting it by automatic neans,
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as well as the formal |anguage to be used in
setting up the FACIT Prototype. This information
shoul d al so be useful for soneone aimng at

devel oping simlar tools for retroconversion.

Error Analysis and Correction in Retroconversion. By
Hans Eri k Jensen (FACIT Technical Report no 3).
St at sbi bl i ot eket, Aarhus. March 1996.

The report summari zes the issues involved in
automatic or sem automatic error detection and
correction, and outlines plans for further
devel opment of the Prototype in order to

i ncor porate nore sophistaced handling of OCR
errors.

The FACIT Prototype. Technical Docunentation. By
SYNERG (FACI T Technical Report no 4). Statens
Bi bl i ot ekstj eneste, Copenhagen. July 1996.

The report describes the Prototype in detail and
the procedures to use when setting up the
denonstration version. The |l evel of information
is highly technical. Due to a series of lim-
tations the denonstration Prototype i s not
suitable for |arge scal e conversion work, but
using it with a snmaller sanple will provide a
good grasp of the problens and procedures
involved in automatic formatting etc.

Ret roconversion of O der Card Catal ogues using OCR
and Automatic Formating. Project Overview and Final
Report. By Niels Erik WIle (FACIT Technical Report
no 5). Statens Bibliotekstjeneste, Copenhagen. 1996.

This report presents the project as a whol e and
the main results reached. It includes a sumary
of the information included in the previous
reports.

These reports are avail able free of charge.

A wor kabl e denonstration version of the FACIT Proto-
type is available. This is a conbination of a suite
of DOS prograns and an interface produced as an
application for Mcrosoft Access. The Prototype w ||
run on a PC with Wndows 3.11 or Wndows 95 and

M crosoft Access 2.0 or later versions. The Denon-
stration Prototype is available free of charge for
use in European l|ibraries.



Al'l correspondence concerning the reports and the
Prot ot ype shoul d be sent to:

Niels Erik Wlle

Seni or |ecturer

Dept. of Conputer Science, Comrunication and
Educati on

Bui | di ng P4

Roski | de Uni versity

P. O Box 260

DK- 4000 Roski | de

or posted by e-mail to: new@now. ruc.dk (Internet)

| nformati on about the project and copies of the
reports and the deno-version of the FACI T Prototype
are also available on the Wrld Wde Wb at the
address: http://ww. komrm ruc. dk/ FACI T/
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1. Introduction

This framework has been devel oped for the purpose of
anal ysi ng catal ogue cards for processing by scanning/
OCR and subsequent automatic formatting. The frane-
wor k was devel oped as part of the FACIT project, but
the principles involved are not limted to this pro-
ject, since it reflects general principles of analy-
sing structured textual information.

The principles adopted are those used in conputati o-
nal linguistics for the analysis of syntax, as well
as in conputer science for the construction of input
anal ysers and conpilers. The catal ogue card is seen
as an exanple of highly structured text, produced
according to a few straightforward rules - relatively
seen.

Section Il lists the term nology used and the basic
concepts of the framework. Section Il gives the
general approach and the justification for the recom
mendati ons. Section IV contains nethodol ogi cal re-
commendat i ons, focusing on howto collect and process
t he necessary enpirical data. Section V contains the
recommendati ons on how to present the results of the
anal ysis in order to nmake progranm ng and custom za-
tion of prograns as easy as possible. The | ast sec-
tion lists pertinent references, but is not neant as
an full bibliography on the subject.

A full presentation of the FACI T Description Language
is given in Appendix 1, and a sanple description in
Appendi x 2.

The audi ence ained at is both the librarian who has
to carry out the analysis and the systens designer or
programer who has to use the analysis in the design
or custom zation of an application package. |In order
to satisfy this double audience it has been necessary
to explain many things that will be commonpl ace to

ei ther one group or the other.

The framework has been established on the basis of
t he experiences of the participating libraries ana-
| ysing one or nore catal ogue sequences. The under-
lying material is included in the follow ng reports:



Anal ysis of the Card Catal ogue at Statsbiblioteket.
Prepared by Hans Erik Jensen & Dorete Larsen. (FACIT
Techni cal Report No. 2.1).

Anal ysis of Three Card Catal ogues of Biblioteca
Nazi onale Centrale di Firenze. Prepared by C audia
M coni & G an Luca Corradi. (FACI T Technical Report
No. 2.2.1)

Descrizione fornale delle schede del Catal ogo

Pal atino, Biblioteca Nazionale Centrale di Firenze.
Prepared by Databae Informatica. (FACIT Techni cal
Report No. 2.2.2)

Description of ltalian Catal oguing Rules: 1886 -
1979. Prepared by Rosella Ruoppolo & Vera Valitutto
(FACIT Technical Report No 2.3.1)

Lex Rules in FACIT Format for BNN Catal ogue - a first
approach. Prepared by StudioErre di G anluigi Visco.
(FACIT Technical Report No 2.3.2)

Descri zione formale delle schede del Catal ogo BNN.
Prepared by Stefano Tulini. (FACIT Technical Report
No. 2.3.3)

Anal ysis of the Card Catal ogue of the National
Li brary of Greece. Prepared by Joanna Denopoul os.
(FACIT Technical Report No. 2.4)

Comment: These reports have been produced for use
in the project, and are not generally avail abl e.
Interested parties will have to approach the re-
presentative of the responsible partner if they
want nore information about the reports.

Wiile a ot has been witten about the principles of
bi bl i ographi ¢ description, the way to apply the In-
ternational Standard Bibliographic Description (|1SBD)
to nodern printed catal ogues and how to create good
online catal ogues (OPACs), surprisingly little has
been witten about the practices found in older card
cat al ogues. The project has had to rely very nuch on
the enpirical data elicited fromthe catal ogues of
the participating libraries, supplenented by manual s
and catal oguing rules applied there.

It is obvious fromthis work that fromthe point of
vi ew of a human investigator the sane basic prin-
ciples are applied in nost card catal ogues. But one
finds such an abundance of variations and different
solutions to the sane problem that it will not be
possible to wite one conmputer programto handl e the
conversion of all card catal ogues w thout very

ext ensi ve custom zation.



This means that each catal ogue will have to be ana-
| ysed in depth and then described in terns that can
be interpreted and processed by a conputer program
The present report passes on the experience of the
FACI T project on howto do this.



11. Terminology and Basic Concepts

This section includes the basic terns used in the
frameork. Definitions have sonetines been | eft out
when the use and neaning of the term should be ob-
vious to the reader.

For the preparation of the list of terns Harrod's
Librarians d ossary and Reference Book. Fifth Edition
1984, has proved inval uable. The term nol ogy and the
definitions adopted have al so been influenced by the
| SBD manual s and the UNI MARC manual, as well as the
speci al needs of the present project, in which cer-
tain cross-linguistic problens have al so been taken
into account .

| f not obvious fromthe wording, the terns are marked
with a scope note, telling whether it belongs to the

worl d of catal ogues or the world of conputers. Terns

relating to | anguage and witing are |eft unmarked.

Abbreviated Entry (catalogue): Usually an added en-
try (title, secondary author, translator or
subj ect), but containing |ess than the ful
bi bl i ographic information found in the Main
Entry. See also: Added Entry; Main Entry.

Accent: See Diacritical mark

Access Point (catal ogue): A unique heading, givVving
access to the books and other itens in the
library or bibliography. See al so: Added Entry;
Main Entry.

Accessi on nunber (catal ogue): A nunber given the book
or other itemin the Accessions Register of the
library in the order of arrival to the library.

Accessions Register (catal ogue): The chief record of
the itens added to a library. The books and ot her
itens are normally registered in the order that
they are added to the hol di ngs.

Added Entry (catalogue): An entry supplenenting the
Main Entry to give extra access points. An Added
Entry may be a duplicate of the Main Entry apart
fromthe Heading or it nay be an Abbrevi ated
Entry. In retroconverting catal ogues with added
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entries special provisions will have to be nade
to reduce duplicate bibliographic descriptions

wi t hout | oosing any information only found in the
added entries. See al so: Abbreviated Entry;

Anal ytical entry; Main Entry.

Al phabet: A set of characters in a specific form
like Latin characters, G eek characters, Cyrillic
characters etc.

Al phabeti cal catal ogue: Catal ogue organi zed al phabe-
tically by Headings (author's nanes and titles),
including Main Entries, Added Entries and Refe-
rence Entries). See also: Dictionary Catal ogue;
Systenmati c Cat al ogue.

Al phanuneric (conputer): A contraction of "al phabe-
tic-nuneric"; a sequence of characters which may
be letters or digits (numerals), but not punc-
tuation marks or special characters such as
t ypographi cal or mat hemati cal synbol s.

Al ternative Entry (catal ogue): Use Reference Entry.

Anal ytical Entry (catalogue): An entry in the cata-
| ogue for part of a book, periodical or other
publication, i.e. an article or a contribution of
separate authorship to a volunme of essays,
festschrift, serial, volume of nusica
conpositions etc. The entry includes a reference
to the work containing it. This work is
represented separately in a Main Entry. See al so:
Added Entry; Main Entry; Reference Entry.

ANSI : Anerican National Standards Institute.

ANSI characters (conputer): A set of character codes
(8-bit) used as the standard character set of the
W ndows operating system |Includes the set of
Latin characters terned "Latin-1". See al so ASC |
characters.

ASCI | _characters (conputer): (Anerican Standard Code
for Information Interchange) A standard code for
the representation of characters (letters, di-
gits, punctuation marks and special characters)
used in conputers. Each character is nowadays
represented by 8 bits (extended ASCI|) making it
possi ble to use 256 different characters. The
first 128 characters are fixed and includes sone
non-printing "control characters” such as "Tab",
"New Line" and "Carriage Return". The characters
from 129 to 256 have vari abl e nmeani ngs accordi ng
to the "Code Page" used. This part includes the
so-called "international characters”, that is
characters not included in the English al phabet.
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Since the first character has code 0O (zero) the
actual codes range fromO to 255, with code 128
as the first of the variable set changing from
Code Page to Code Page. The ANSI character set is
a special inplenentation of the extended ASCI I
character set, but wth codes in the range 128 -
255 that are conpletely different fromthe Code
Page system

ASCI|1 file (conputer): A machinereadable file that
only includes the printing characters of the
ASCI | code together with "Tab", "New Line" and
"Carriage Return". The interpretation of codes
128-255, e.g. in the display of the characters on
t he screen, depends on the set up of the view ng
machi ne.

Aut hor/Titl e Catal ogue: Use Al phabetic Cat al oqgue.

Authority File (catalogue): Use Authority List.

Aut hority List (catalogue): List of "authorized"
forms of the nanes of personal and corporate
authors, titles of works and terns for topical
subj ects established by the responsible cata-
| ogui ng agency to get a nore honbgenous search
tool. These are terned Uniform Headi ngs. An
authority list may al so contain variant, non-
prefered fornms as access points.

Aut horship statenent (catal ogue): Statenent of the
aut horship or responsibility of the work de-
scribed. Includes: Personal Author; Corporate
Aut hor .

Back-witten card (catal ogue): Use Front-and-back-
witten card.

Backus- Naur Form (conputer): A notation for fornmal
description of syntactical rules (rewiting
rul es) of a context free grammar, naned after the
conput er science pioneers J. WBackus and Peter
Naur .

Bi bl i ographi c description (catal ogue): The descri p-
tion of a book or other itemin the library
according to sone set of catal oguing rules.

Bi bl i ographi c el enent (catal ogue): The el enents of a
bi bl i ographi c description. This framework recog-
ni zes the el enments of bibliographic description
included in the ISBD(G: Title; Statenent of
Aut horship (Responsibility); Edition Statenent;
Type of Publication; Statenment of Publication and
Distribution (or Inprint); Physical Description
(or Collation); Series; Notes; Miltilevel De-
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scription. (cf IFLA, 1977 and | FLA, 1987). But
the termal so includes other elenments typically
found in library catal ogues: Heading (including
Subj ect Heading(s)); Location Mark(s); Accessions
Nunber; C ass Mark(s); Tracings.

BNE (conputer): See Backus-Naur form

Card (catal ogue): The elenents of a card catal ogue: A
pi ece of rectangul ar cardboard or paper of a
standar di zed si ze contai ni ng bi bliographic de-
scriptions of the works in the library and orde-
red al phabetically or systematically according to
sone feauture of the card (i.e. the Heading or a
Class Mark). See also: Standard Library Card.

The contents of the card depend on the type of
cat al ogue: Al phabetical Catal ogue; Dictionary
Cat al ogue; Systematic Catal ogue; Topographi cal
Cat al ogue etc, and also on the type of materials
descri bed: Books (nonographs); periodicals (seri-
al s); maps, prints etc.

Card Catal ogue: A catal ogue whose el enents are cards.

Cat al ogue: A list of bibliographic descriptions of
itens held by a specific library, set up to give
access to the itens. The description usually
i ncludes information about the |ocation of the
work in the library and the nunber of copies
held. A Dictionary Catal ogue or a Systematic
Cat al ogue al so i ncludes information about the
content (subject) of the work.

Cat al ogui ng Rules: The formal and informal rules used
in producing a specific catal ogue. The rules
determ ne what bibliographic elenents to sel ect,
how to forrmul ate the entries and how to represent
themin the catal ogue.

Character set: A full set of characters (letters,
digits, diacritics/accents, punctuation marks and
ot her characters) in one al phabet, disregarding
size, typestyle and typeface (font).

Class Mark (catal ogue): A sequence of characters
representing a subject field in a specific
Cl assification Schene.

Classification Code (catal ogue): Use O ass Mark.

Classification Schene (catal ogue): A schene of sub-
ject "classes" used to categorize the works in a
col l ection according to the content or subject of
the work. The subjects are organised in a hier-
archy of classes and subcl asses represented by
specific Cl ass Codes or O ass Marks. These may be
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conposed of nunbers, letters or konbinations of
nunbers and |letter and other characters. Two

wi dely used C assification Schenmes are Dewey
Decimal C assification (DDC) and Universal
Decimal C assification (UDC) both using nunbers
based on the decimal principle.

Classified Catal ogue: Use Systenmtic Catal ogue

Coll ation (catal ogue): Use Physical Description

Cor porate Author (catalogue): An institution, private
firmor |earned society etc. responsible for the
content of the work, as opposed to a Personal
Aut hor. In sone catal ogues a Corporate Author is
entered in the sanme place as the Publisher, usu-
ally after the Place of Publication, in others in
the sane place as a Personal Author

Diacritic(al mark): Any character or mark, used to
differentiate the phonol ogi cal "neaning" of a
basi ¢ character, i.e.: a: 4 4 a & n: fA; c: c.
The termis often opposed to accents that are
used to mark stress or other feautures that do
not strictly speaking affect phonol ogi cal "nea-
ning". Sone letters look |like a basic letter
nodified with a diacritical mark, (e.g. the
letter & in the Scandinavi an | anguages) but are
actual ly basic characters in thensel ves. These
distinctions ar not respected in all cases in
this report, since they are not inportant in this
cont ext .

Dictionary Catal ogue: A catal ogue with subject hea-
dings as well as author's names, titles and
ref erence headi ngs as access points, all orga-
ni zed i n one al phabetical sequence. See al so:
Al phabeti cal Catal ogue; Systematic Catal ogue;
Topogr aphci al Cat al ogue.

Digit: The characters: 0, 1, 2, 3, 4, 5, 6, 7, 8, 9.

DOS (conputer): Disk Operating System Oten used
synononously with Mcrosoft DOS, the operationg
system used for |BM conpati bl e personal comuters,
based in the Intel 80x86 series of CPU s. See
al so DOS/ W ndows Envi ronnent .

DOS/ W ndows Envi ronnent (conputer): A hardware plat-
formusing Mcrosoft DOS and M crosoft Wndows as
t he environment for application prograns.

Edition (catalogue): One edition of a work is the
collection of all copies printed fromthe sane
master at the sane tine. Two editions printed at
different tines nmay be identical as to content
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and form |If changes have been made a revised
edition is the result. If one edition is reissued
at alater tine it is called a reprint. In the

bi bl i ographi c description the edition is indi-
cated by a nunber or a phrase. A statenent of

aut horship or responsibility related to a spe-
cific edition may be found in the Edition Area,
as well as additional Edition Statenents.

El ectroni ¢ Cat al ogue: Cat al ogue produced usi ng conpu-
ter technology. Used in the report as a general
term conprising anong ot her things the OPAC ((On-
I ine Public Access Catal ogue).

Entry Word (catal ogue): Use Headi ng.

Field (catal ogue): Part of a catal ogue record repre-
senting a specific bibliographic elenent. May be
divided into subfields (e.g. an author field
divided into the subfields: authors' first nanes
and aut hors surnane.)

Field (conputer): Part of a database record represen-
ting somspecific type of information.

Field nane (conputer): The name of a field in a data-
base. The name have to be constructed according
to rules specific to the database nanagenent
systemin question.

File (computer): A sequence of digitally recorded
data to be handled as a whole. A file has an
identifying nane and may be physically divided
into blocks, records or other units needed by the
storing device or other type of access neans.

File name (conputer): The nanme used to refer to a
file. In the DOS/ Wndows environnment a file nane
consists of one to eight printable characters

(letters A-Z, digits 0-9, and ' ' (Underscore),
'A' (Caret), '$" (Dollar sign), '~ (Tilde), "!'
(Excl amation sign), '# (Nunber sign), '% (Per-
cent sign), '& (Anpersand), '-' (Hyphen), '{’
"}" (Braces or Curly brackets), '@ (Comerci al
at), ''" (Single quotation mark) and '(' ')’

(Parent heses)), optionally followed by a dot and
one to three printable characters (with the sane
restrictions).

Fol l ow-on Card (catal ogue): The second, third etc.
card when one entry takes nore than one card. The
exi stence of Followon Cards are usually marked
in a special way on the first card of the se-
guence, i.e. by witing "See next card" in the
bottomright corner. The Foll owon Cards may al so
be marked in a special way.
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Form of Card (catal ogue): Refers to several physical
attributes of the cards in a catal ogue: size;
mat eri al used (paper, cardboard ...); production
net hod (handwitten, typewitten, stencilled,
of f-set printed, type-set printed, photocopied,
m xed); front-witten or front-and-back-witten.

Formating (conputer): The process of dividing a file
or a string of characters into segnents represen-
ting a specific entity or type of infornmation.

Front-witten card (catalogue): Card witten only on
the front side. See al so: Front-and-back-witten
card.

Front - and- backwitten card (catal ogue): Card witten
on both sides, so that the information on the
front side is continued on the back side. Used in
sone card catal ogues instead of foll ow on cards.

Headi ng (catal ogue): The sequence of characters (for-
m ng a nunber, a nanme, word or phrase) chosen as
Access Point with the purpose of (a) arranging
the cards in the sequence of catal ogue and (b)
grouping related entries together. It is usually
witten at the beginning of the catal ogue entry -
usually on a separate line and sonetines in |ar-
ger type than the rest of the entry

Hol di ngs (catal ogue): The works held (owned) by the
[ibrary.

| nprint (catal ogue): Information about the printing,
publication and distribution of the work. Pub-
lisher's Inprint: The name of the publisher and
the date (year) and place of publication. Prin-
ter's Inprint: The nanme of the printer and the
date (year) and place of printing.

| ndent ati on: The distance fromthe left edge of a
cat al ogue card at which variuos parts of an entry
begin. Aline is called indented if it begins one
or nore positions to the right of the first prin-
ting position on the card. The practice of using
i ndentations varies fromlibrary to library. The
Heading will often start at the first (leftnost)
printing position, while the Main Body of the
card uses indented lines, but there is no clear
standard. Sone libraries use three indentation
positions: The first position is for the Heading,
the second for the Title and the third for
suppl ementary parts of the description

| ndexi ng _Terns (catal ogue): Terns indicating the con-
tent (subject) of the work using words in natural
| anguage, taken fromthe work itself, froma con-
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trolled |ist of subject ternms (thesaurus), or
fromthe domain dealt with, at the discretion of
t he i ndexer.

| nt ernational Standard Book Nunber: A nunber of 10
digits meant to uniquely identify a book by pub-
lisher, title, edition and vol une nunber. The
final digit is a check digit. The | SBN was
adopted by 1SO, the International Standards
Organi zation, in 1970.

International Standard Serial Nunber: A nunber of 8
digits of which the last one is a check digit. An
| SSN i s neant uniquely to identify a serial
publication such as a journal, magazi ne, yearbook
etc.

| SBD rul es (catal ogue): International Standard Bib-
| i ographic Description. A set of rules for bib-
| i ographi c description produced by |IFLA, the
I nternational Federation of Library Associations.
The first edition of the rules for description of
nmonogr aphs (books), 1SBD(M, were issued in 1974
(revised 1987). The general framework, |SBD(G,
was published in 1977. The 1SBD rul es aim- anong
other things - at presenting bibliographic infor-
mation in such a way that it can be understood
wi thout being famliar with the | anguage of the
publication, typical nanes etc. To do this |SBD
relies on a special punctuation as a lead in to
bi bl i ographic el enments, such as a '/', Slash, in
front of the first author and a ';', Sem col on,
in front of each of the follow ng authors.

Language Code (catal ogue): The | anguage of the publi -
cation as represented in a standardi sed code,
e.g. the language codes of the UN MARC manual .

Language of publication (catal ogue): The | anguage
that the publication is witten in, which may be
different fromthe | anguage of catal ogui ng.

Language of catal oguing (catal ogue): The | anguage
used in the bibliographic description, which may
be different fromthe | anguage of the publication
descri bed.

Lay-out of Card (catal ogue): The organi sation of the
witten or printed elenents on the card, with
specific areas used for specific bibliographic
el enments: Min Body of the Card; Heading; Top
(Top Left Corner, Top Center; Top Right Corner);
Left Margin; R ght Margin; Bottom (Bottom Left
Corner; Bottom Center; Bottom Ri ght Corner).
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Letter: Characters such as: a, b, ¢, d, e, f, g, h,
i, J, k., I, mn o, p, q r, s, B t, u v, w,
X, Y, z, & @, &, and any conposite characters
produced by conbining these with diacritics etc..
(And the equivalent in Geek, Cyrillic etc.) The
total nunber of different Latin letters, inclu-
di ng conposite characters, recognized by SO I EC

10646-1 i s around 750.

LEX (conputer): Lexical analyser. A part of a suite
of programs, LEX and YACC, used to generate
parsers for syntactical analysis of conputer
I nput or conputer prograns. See YACC.

Literal (conputer): An expression referring to a
single character or a string of characters to be
taken literally, as that character or string
itself.

Location (catalogue): The place in the library where
the material is to be found. This is indicated in
the catal ogue by a Location Mark. Location is
used in a wde sense in this report.

Location mark (catal ogue): A string of letters, di-
gits and other characters used in a catal ogue
entry, book |ist or bibliography to indicate the
l'ibrary, collection or position on the shelves
where the book or itemin question nmay be found.
Al so called Location Synmbol. Location Mark is
used in a wde sense in this report to correspond
with the term "Signatur" (da, sw, no,de), "segna-
tura" (it), "signatuur" (du), "signature" (fre)
etc. used in other European |anguages.

Location Synbol (catal ogue): Use Location Mark.

Main Entry (catal ogue): The entry in the catal ogue
containing the fullest bibliographic description
and the prefered Heading (main author or title
according to the catal oguing rules used). See
al so: Added Entry; Analytical entry; Reference
Entry; Unit Card.

MARC format (catal ogue): MAchi neReadabl e Cat al ogui ng
format. MARC formats exit in several variations:
US- MARC, UK- MARC, danMARC, finMARC. UNI MARC is an
attenpt to standardi ze the MARC format, and is
produced by | FLA, the International Federation of
Li brary Associations. The MARC fornmats are based
on tagged fields and subfields of variable | ength
and with the possibility to repeat fields and
subfields as needed. The tags to be used are de-
fined in the manual s of each format. Basically
the format is a tape format, an inplenmentation of
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| SO 2709, but in sone cases a text format (line
format) may al so be used.

Mul tivolume Work (catal ogue): A non-serial publica-
tion issued in a nunber of separate parts known
to have been conceived and published as an en-
tity; the separate parts nmay have different
aut horship and individual titles as well as a
title covering the whol e work.

Nuneral : Use Digit.

OCR (conputer): Optical Character Recognition. A
techni que for recognizing characters (letters,
digits etc.) in a scanned image of a text. Used
for converting printed or typewitten text into
digital text.

OPAC (catal ogue): Online Public Access Catal ogue. Use
El ectroni c Cat al ogue.

Parser generator (conputer): A general programthat
wi |l produce a parser on the input of sone fornal
speci fications.

Parsing (conputer): The proces of dividing a string
of characters into syntactical units. A close
anal ogy is the analysis of a natural |anguage
sentence (string of words) into grammati cal
units: Subject, Verb, Object etc.

Per sonal Aut hor (catal ogue): A person responsible for
the content and formof a work. See al so:
Cor por at e Aut hor .

Physi cal Description (catal ogue): Pagination and/or
nunber of volunes; Illustration statenent; Size;
Acconpanying material. Al so called Collation.

Plain text file (conputer): Afile containing only
printable characters and the non-printabl e cha-
racters Tab, New Line and Carriage Return. This
is also called an ASCI|1 file because the charac-
ters codes used often are the ASCII 7-bit or 8-
bit character set.

Production (conmputer): Another word for Rewriting

rul e.

Punctuati on mark: The characters: , . : ; I 2 - () [
] <>"". In the ISBD character set also: / =
and &

Ref erence Entry (catal ogue): An added entry in a
catal ogue referring the user to sone other part
of the catalogue. This could be a "See" entry
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telling the user to use sone other termor sone
other formof a nane, or a "See also" entry tel-
ling the user to consult another access point as
wel |l as the current one.

Repertoire of characters (catal ogue): The set of cha-
racters actually occurring in a given catal ogue.
It is inportant to nmake sure that the OCR-package
is able to handl e the whol e repertoire of charac-
ters, while characters fromthe full character
set(s) not occurring nay be ignored, i.e. in
training the OCR-package. The same consi derations
will have to be taken with the error detection/
correction nodul es of the formatting package.

Reprint (catal ogue): See Edition.

Revi sed Edition (catal ogue): See Edition.

Rewriting rule (conputer): A part of a formal syntac-
tical description, where the structural entities
(ternms) are defined through possible substitution
by other entities:

<Terml> => <TernR> <TernB> <Ter m4>
Rewriting rules are also called Productions or
Generative rules.

Scanning (conputer): The term has several neanings in
the conputer context. In this report it is used
to refer to the process of transferring an i mage
to digital formusing a special type of "reader",
a scanner.

Secondary Entry (catal ogue) Use Added Entry.

Series Area (catalogue): Series statenent; Sub-series
statenent; Nunbering within series; International
Standard Serial Nunber.

SGW (conputer): Standard Ceneralized Markup Lan-
guage. Standard proposed by the publishing
i ndustry for electronic manuscript preparation
and mar kup, accepted by the International
St andards Organi zation as | SO 8879, 1986. The
standard uses |linked tags forned according to a
predefined syntax. Special inplenentations of the
standard provi des predefined tags for specific
pur poses, such as publication of journal ar-
ticles.

Shelf list (catalogue): A list of the books in the
l'ibrary, arranged in the order of the books on
t he shelves. The entries in a Shelf List are
often Abbreviated Entries.
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Shelf Mark (catalogue): A string of letters and/or
digits indicating the shelf on which a book or
other itemis to be found. A special case of
Location Mark.

Short Catal ogui ng: Use Short Form Cat al ogui ng.

Short Form Cat al ogui ng: The style of cataloguing in
which the entries give author, main title and
publication year only.

Signature (catalogue): In many European | anguages a
word like: "Signatur" (da, no, sw, de), "segnha-
tura" (it), "signatuur"” (du) and "signature"
(fre) is used to signify information typically
put in the top right or left corner of a cata-
| ogue card. This could by a Location Mark, a
Class Mark or an Accessions Nunber. In English
the word "signature"” neans only: 1) Parts of a
book. 2) Marks (letters and/or nunbers) printed
at the bottomof the first page of a section as a
guide to the binder. 3) A personal signature
(nane or initials) witten in a persons own hand
to authenticate a docunent. In this report Loca-
tion Mark is used to translate the nore general
terms "signatur” in Danish and "segnatura" in
Italian.

Size of type: Characters in the sane typeface but
with a specific size.

Special characters: Characters such as: @£ $ & # %{
}y[] <>/ \ and +.

Standard Library Card (catal ogue): A card used for
catal oguing of the internationally agreed size:
7.5 * 12.5 cm (3 * 5 inches). The hole at the
bottom of the card should be 7.9 mmin dianeter
and be positioned 4.8 mmfromthe bottom edge.
Sonetines an A7 card is found, neasuring 7.4 *
10.5 cm

Subj ect Headi ng (catal ogue): An expression in words,
representing a subject field or group of
subj ect s.

Systematic Cat al ogue: Catal ogue organi zed accordi ng
to a classification systemsuch as Dewey Deci nal
Classification (DDC), Universal Decinmal Cassifi-
cation (UDC) and Dani sh Decimal C assification
(DK5) .

St ock (catal ogue): Use Hol di ngs
Style (Characters) Use Typestyle.

21



Token (conputer): (=Synbolic substitute) A string of
characters "standing for" or acting as substi -
tutes for one or nore characters or strings of
characters (Literals) in the formal descriptions
of structured text and in the actual processing
of the text.

Topogr aphi cal Cat al ogue: Cat al ogue organi zed accor -
ding to the geographi cal or topographical areas
described in the works.

Tracing (catalogue): Information in a Main Entry card
about alternative entries (access points) to be
produced. This information is used to search
(trace) the added entries if the Main Entry is
revised. If a Unit Card is enpl oyed, tracings
will be found in all entries. Tracings are usu-
ally found in cards produced according to the
| SBD rul es.

Type of Card (catal ogue): The bibliographic type of
cards found in the catal ogue: Main entry card;
added entry card (or secondary entry card);

reference card (See ... See also ...); analytical
entry (In ... It isin ...); followon card, that

is the second, third etc card where one entry
t akes nore than one card.

Type of Material (catalogue): The type of materi al
represented in the catal ogue: Books; periodicals;
musi ¢ scores, prints, manuscripts, m crofornmns,
sound tapes, video tapes, grammophone records
etc.

Typeface (Font): Characters in one al phabet but wth
a specific form i.e. Courier, Elite, Pica,
Let ter Gothic, Tines Roman, Dutch, Helvetica
etc. Characters in the sane typeface may have
different sizes and different typestyles.

Typestyle: Characters in the sane typeface, but with
a specific form i.e. ordinary, bold, italic,
under | i ned.

Uni f orm Headi ng (catal ogue): The form of a Headi ng
adopted for use in the catal ogue for an author
(personal or corporate), title, or for any other
headi ng. See also: UniformTitle; Authority List.

UniformTitle (catal ogue): The distinctive title by
whi ch a work, which has appeared under varying
titles and in various versions, is nost generally
known, and under which catal ogue entries are
made. A uniformtitle may al so be used to link a
translation with the original. See al so: Autho-

rity List.
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UNI MARC (catal ogue): A format for produci ng MAchi ne-
Readabl e Cat al ogues, issued by IFLA the Interna-
tional Federation of Library Associations. The
first edition was issued i 1977. The UN MARC
format is an attenpt to standardi ze the vari ous
MARC formats used in the U S.A and in severa
Eur opean countries. The MARC formats are speci -
ally constructed to handl e bi bliographic infor-
mati on and enabl es the use of fields of variable
l ength, a hierarchy of fields and subfields and
repetition of fields. See al so MARC fornat.

Unit Card (catal ogue): A basic catal ogue card, in the
formof a Main Entry card, used to produce al
entries in the catal ogue. An added entry is crea-
ted by addi ng any headi ng necessary to a copy of
t he card.

UNI X (computer): Conputer operating system designed
to support the use of machi ne-i ndependent
software. UNI X is nulti-user and mnulti-tasking.

It is programmed using the C | anguage and

provi des many tools that can be integrated with
new C applications. UNIX is inplemented on a w de
variety of platfornms fromPCs to mainfranes.

W ndows (conputer): Conputer operating system pro-
duced by Mcrosoft. It runs on conputers based on
the Intel 80x86 series of central processing unit
(CPU), the socalled PCs or |IBMconpatible PCs.
The interface is graphical, based on "w ndows"
and interaction with a conbination of a keyboard
and an "nouse". Together with the DOS operating
systemit provides a standard environnent for
per sonal conputers.

YACC (conputer): "Yet Another Conpiler Conpiler”. A
tool originally created for the UN X environnent
to hel p produce "parsers” or syntactical analy-
sers for conputer input. It works wi th another
program cal | ed LEX. (Bennet, 1990. Mason Brown,
1990) .
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111. General Approach

The FACIT project ains at devel opi ng a worki ng proto-
type for - anpong other things - automatic formatting
(structuring) of catal ogue information. This appli-
cation is produced as a tool for retroconversion of
cat al ogue cards using scanning and optical character
recognition, but can also be used with copies of the
exi sting catal ogue produced by direct keying to a
plain text file.

The first step of the retroconversion process is the
transformation of the existing catalogue into a ma-
chinereadable file in a standard text format - in
this project a plain text format is assunmed ("ASCl I
format"). This is to be produced using fast scanning
and optical character recognition. The probl ens of
handl i ng catal ogue cards and recogni zing the text is
t he subject of another report: FACIT Technical Report
no 1: Optical Character Recognition for Retroconver-
sion of Catalogue Cards: Hardware, Software and Cha-
racter Representation.

O her parts of the project will investigate problens
of cost and planning for efficiency. The aimof the
present report is to focus on the bibliographic data
in the existing catal ogue and the way to capture
these data in the retroconversion process. The gues-
tion of error analysis is treated in FACIT Techni cal
Report No 3. Error Analysis and Correction in Retro-
conver si on.

The records in the text file will be character-by-
character copies of the orginal catal ogue entries,
retaining as far as possible the original |ay-out of
the card. The formatting programw ||l work on the
information present in the copy, that is character
strings and | ay-out.

For the formatting programto work it is necessary to
provide a formal description of the catal ogue in

whi ch the bibliographic elenents to be recogni zed by
the programare linked to the character strings and

t he | ay-out.

Even with libraries formally using the sanme catal o-
guing rules the variations in the actual application
of these rules in cards turn out to be so many that
is not possible to produce a single programthat is
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able to handle all cards fromall catal ogues w thout
ext ensi ve custom zati on.

And nost existing card catal ogues will have been pro-
duced over a period of tinme with changi ng catal ogui ng
standards and nore or |ess conscious variations and
deviations in the application of these, so that even
wi th one catal ogue a single, custombuilt program
wi Il not be enough.

Experience fromthis and other projects using scan-
ning, OCR and automatic formating of records shows
that each library will have to invest a considerable
effort in describing the existing catal ogue in a way
that is useful for processing by a conputer. This nmay
then be used as specifications for a suite of custom
built formating prograns, or - as with the FACIT Pro-
totype - as input to a set of very general formatting
progranms requiring custom zed and very detailed for-
mal descriptions specific to the job at hand.

1. Analysis of lay-out

A useful approach seens to be first to anal yse the
general lay-out of the cards in the catal ogue, which
could be as in the sanple shown bel ow

Top Left Corner Top Ri ght Corner
Left Headi ng
Mar gi n
Main Area: Title and Statenent of
Aut horship - Edition - Inprint -
Col | ation
Suppl ementary Area: Series - Notes -
| SBN - Binding - Price - Nunber of
copi es.
Bottom Left Bott om Ri ght
Cor ner Hol e Cor ner

Different libraries mght use different |ay-outs,
i.e. using only the main area, or having a separate
area in Top Center. The inportant thing is to descri-
be the catalogue as it is actually organi zed by the
library.
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The foll ow ng exanpl es show some variations in |ay-
out and catal oguing rules fromactual card catal o-
gues, illustrating what to | ook for.

disp. 85-84

Meuser, Michael . )
Starkung von Handlungskompetenz zum_Verh&ltnis
von_verStehender Soziologie und Sozialpadagogik
/ Michael Meuser.

Bonn, 1983.
V, 363" s.

Disputats, Bonn 1982

(hole)

ArS

om

c

27 The dilemmas_of _government expenditure.
Essays i1n political _economy by economists_and
Barllamentarlans._£8¥] Robert Bacon [a.o0.]-
ubl. by the Institute of Economic ATfairs.

(London¥ 1976. XI + 110 s.

(1EA readings, 15).

TV

70.917 Vom Klang der Bilder. Die Musik in der Kunst
des 20.Jahrhunderts. Herausgegeben von Karin
v.Maur. Munchen, Prestel, 1985. 480 sider, il-
lustreret (s/h-t).

Udgivet i1 forbindelse med udstillingen af
samme _navn 1 Staatsgalerle Stuttgart 6.Juli
bis 22. September _1985.

Litteraturhenvisninger.

70.917-78-70.99-red 86/1489
(hole) r
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61.642

(38.43)
Keen, Ernest

Three faces of being. Toward an existential

clinical psgcholog¥.
New York_ " (Cop. 1970).
XIl + 367 s.

(The century psychology series)

DSH (hole)

8-80/945

Marryat, F. ; ) ) .
ie Kinder im _Neuwald / in einer gekirtzten .
Fassung nach Frederick Marryat ; Jaus dem Dani-

schen von Elke Pirck] ; 1117 von Edward Mortel-
mans.

S
Reinbek bei Hamburg : Carlsen, [1979].
62 s. - 1ll.

(Carlsen Abenteuer-Bucher ; 16).
Originaltitel: The Children of the New-Forrest

83-196 (hole) K 139085

CR 4.22 Kem

Kemen¥cJ-G. and T.E.Kurtz
S

?ég programming. 2.ed. New York,Wiley,1971.

(hole)
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881-524

International Symggs n Steroid Induced Uter-
r

ium o
ine Proteins,’ 1 , Marburg _ ]
Steroid induced_uterine proteins : proceedings
of the International Symposium on Steroid Indu-
ced Uterine Proteins held in Marburg, West Germa-
ny, 28-29 September, 1979 / M. Beato, ed.
Amsterdam : Elsevier, 1980.
376 s. - ill.

fDevelopments in endocrinology ; vol. 8)
SBN 0444802037
Kongr.: Biog 48, (hole) 68
u2 See next card

gar til Paris, in italiano. )
gi. /Testo Ermann Dedichen/. Nuova ed., rist.
no ,_ A. Vallardi, 1979. i}
p. _ill. 20 cm (Guida del turista,27).

rigi--Guide 1. Dedichen, Ermann 1Il. Tit.

EMERSON RALPH WALDO.

The Conduct of _Life. By R.W.E. The
Riverside edition.

London. G-Routledge and saons(W.Clo=
wes and sons), 1898, 16°(mm.186x122),

p.308

(Emerson®s complete works, VI).

(Hole)

An anal ysis such as this mght show that sone of the
bi bl i ographic elements to be identified by a format-
ting programare always associated with a certain

area of the card, such as the top left corner. Any-
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thing found in this area could for instance be an
i ndi cation of the subject of the publication.

A first step in formatting would then be to elicit
such information and pass the rest of the card to a
different type of analysis, as outlined in the next
secti on.

2. Structural Analysis

The next step in the analysis would then be to pro-
vide information about the card seen as one | ong
string of characters that may be grouped into sub-
strings representing bibliographic elenents. To

under stand why, one nust |look into the result of
transferring information froma rectangular card to a
digital file.

The first step is to produce a copy in plain text
format of the cards. This is illustrated bel ow using
the first card in the series in the previous section.
The original card:

disp. 85-84

Meuser, Michael . )
Starkung von Handlungskompetenz zum_Verh&ltnis
von_verStehender Soziologie und Sozialpadagogik
/ Michael Meuser.

Bonn, 1983.
V, 363" s.

Disputats, Bonn 1982

(hole)

becones:

lllllllllllllllllllllllllllllllllllldiSp_ 85-84+«
mm\euser, M chael « ) _
mmmmSt Ar kung von Handl ungskonpet enz zum Ver hal t ni s«
mmmmyon ver Stehender Soziol ogi e und Sozi al padagogi k<«
mmmm/ M chael Meuser. «

mmmEmEBonn, 1 .
mmmm), 363 s. <

mmmm]j sputats, Bonn 1982«
<

|
;IIIIIIIIIIIIIIIIIIIIXYZ<
|

$
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Most of the white space has been reduced to nothing
or to enptK i nes, contajnlng_onlx a New Line charac-
ter "<«" .  The spaces retained’in the copy are ill u-
strated using the character: "m" The |left pointing
arrow. "<«" represents New Line. The letters "XYZ" at
the bottom represent the noi se produced by the hole
at the bottomof the card. The dollar sighs: "$" mark
t he begi nning and end of the record.

The errors which will be found in any actual exanple
are left out for the sake of the preSentation. They
are assuned to be handl ed by a series of error detec-
tion and error correction nbdul es.

The picture of the conputer file is still sonmewhat
m sl eadi ng. Another way of representing it is as a
stream of "words, punctuation nmarks etc.:

CardSeperator
NewLi1ne
Space * 41

Hyphen
aHyR

NewLi1ne
EmptyLine
Space * 6
Meuser™
Comma
Space
Michael™
NewLine
Space * 8
Starkung™
@Space

von
@Space
Handlungskompetenz™
@Space

éum

ace

@Vgrhaltnis"
Space
NewLine

@Space
verstehender"
Space )
Soziologie”

@Space _
Sozialpadagogik™
NewLine
Space * 8
Slash
Space
Michael™
Space
Meuser"

Dot _
NewLine
Space *8
Bonn"
Comma
Space
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'"1983"

Dot _
NewL1ne
gggace * 8

Comma

EmptyLine
Space * 8
Disputats"
Ccomma

Dot _
gNelene

NewL1ne

CardSeperator

NewLi1ne
"Wbrds" are given as strln%s encl osed i n doubl e quo-
tation marks, while all other information is repre-
sented as "tokens", marked by a "@ (Comrercial at).
This is the type of information that the formatting
program has to rely on.

The next step in the process will depend on the

application actually used. The exanple given bel ow
PP h

illustrates sone general principles.

To produce a formatted record the apﬁllcatlon\MII
have to recogni ze the structure of e. card using
only the sequence of characters including Space, Tab
and” New Li ne characters.

To the hurman reader - especially one who knows the
conventions used when the original card was produced
- it is obvious that "dISP, 85-84" in the top. right
corner represents inforpation about the | ocation of .
the publication in the lLibrary. "disp." neans that it
is a dissertation, "85-84" neans accession nunber 84
in 1985. The location is in the collection of disser-
tations where the publications are ordered by year
and accessi ons nunber.

The conputer will be able to recognize this as a
string of characters placed at the end of the first
[ine on the card (after pore than 30 Spaces), nat-

ching a general description like: the strin?_"dis !
foll owed by a Space and a new string consisting o

two digits  (range 00 to 99), a hyphen and one Or nore
digits, and terimnated by a New Line character.

The next field of information is the Heading, hol ding

an author's nanme in inverted form The Heading field

starts 6 Spaces fromthe |eft edge of the card. The

structure I's one or nore SurnanmeS seperated by Spa-

ces, followed by Comma, Space and one or nore First
Ebnes seperated” by Spaces, and termnated with a New
i ne.
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| f the conputer has access to a "dic
names and First Napes, it can verify
a Surnane and "M chael" a First Nanme. O
Surnane may be recogni zed as a
ng with a capital letter
s'only and termnated wt
t Nanme is a string of |et
| letter followed by snal
a wth a Space ofr a Ne
t d before the Comma ar
| names after the Conma as
I

s the Main Title. It star

OI—PI—F

i
dge of the card and consis
ters, digits and punctuati
one or nbre New LI ne charac
es, since the title may_run
The termnation of the Title
/', Slash, which actuaIIY
ue to the structure from
nputer. The New Line chara
gs are not part of the ti
A Subtit a
Title W
" :ll qu
recogni z
lel Titl

a
a"." (Ful

hor shi p st at ene

e or nore aut

e: " byll n af n , n |_b .
|y recogniz , but
( ween First NanesS and Surnanes nay
require a ionary check, or an arbitrary
deci si on ake the | ast part_ of a personal
nane as the Surnane and the rest as First Nanes. This
will work in_the mgjority of cases, but not wth
certai n non- European nanes and not wth early Euro-
pean nanes.

8 of ﬁharacgers s} ing fromth
r
h t
n
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The string "Berlin"
after 8 Spaces) is S
Publ i cati on using. a (
Space cones 4 digits wit
then a Full Stop and a New
Year of Publication: "1983".

The next |ine aPain contains the Pagination; "V, 383
s.". This can al'so easily be described to the conpu-

ter, using the techniques outlined above.

arts the next line (again
cogni zed as_a Place o

whi c t
easi | e
di ct %By check. After Comma and
L

h s
y r
i on
h "19" as the first tw and
ine. This nust be the

Then conmes a Note: "Disputats, Bonn 1982".

And at the end some Noise: "XYZ" which can be
di scar ded.

Since this card was produced according to a nodifijed
version of the ISBD rules the punctutation is an im
portant clue to the bibliographical structure. In
?eneral spaces and enpty |ines, punctuation marks and
he speci al vocabul ary of bibliographies, as well as
lists of nanes, Publlcatlon_places, publ i shers etc.
wll be_used in the automatic structuring (fornmat-
ting). This is why these features will have to figure
promnently in the forrmal analysis of cards.



In the exanpl e bel ow the structure of the card is .
made explicit using SGML_styled tags, The tags are in
angl ed brackets: <Tag>. The end of "the scope of a tag
i s marked using the Sanme tag with an added sl ash at

t he begi nni ng: "<Tag> - </ Tag>.

<Record> _

<LocMark>disp. 84-85</LocMark> )
<AuthorHeading><LastName>Meuser</LastName><FirstName>
Mlchae!</F|rs"Name></AuthorHead|nE>
<MainTitle>Starkung von Handlungskompetenz zum
Verhaltnis von verStehender Soziologie und
Sozialpadagogik</MainTitle> ) )
<Authorsh|ﬁ8 atement><FirstName>Michael</FirstName>
<LastName>Meuser</LastName></AuthorshipStatement>_
<Imprint><PlaceQfPublcation>Bonn</PlaceQfPublication>
<YearOfPub!|cat|on?1983</YearOfPubl|cat|Qn><[Imgr|nt>
<PthDescr|pt><Pag|nat|on>V, 363 s.</Pagination
</PhysDescript>

<Note>Disputats, Bonn 1982</Note>

</Record>

The tags bring out the hierarchy of the bibliogra-
phi cal “el ement's.

The catal ogue record can al so be described in the
same kind Of tree-structure used in analysing sen-
tences in natural and formal |anguages:

Sentence
/ \
/ \
NounPhrase VerbPrase
// \\ /
Dsterminsr Noun FiniteVerb NounPhrase
Article Adjective | Adjective
The shaggy dog is scary

This kind of structure may be al so be described using
"rewriting" rules or "production" rules:

Sentence := NounPhrase VerbPhrase

NounPhrase := Determiner_ Noun

Determiner := _Article Adjective

VerbPhrase := FiniteVerb ~NounPhrase

Article := “the™ | "a" |."an" |...

Adjective := "shaggy"™ | "big"™ | “dirty” | "'scary™ |
Noun := "dog"™ ]_'"cat" “| "horse" ]| "human’
FiniteVerb == "is™ | "was"™ | "has™ | "did"”

The card exanpl e could be described in this style
using the follow ng rules:

Card_:= LocMark Heading_ MainArea Notes
Heading := AuthorHeading | SubjectHeading |
TitleHeading )
AuthorHeading_:=_LastName Comma FirstName _
MainArea := _Title AuthorshipStatement Imprint
) Physpescr%Pt )
Title = MainTitle [Colon Subtitle]
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3 gEqual ParaIIeITltIeE_
AuthgorshipStatement :=_ _Slash FirstName LastName
Imprint := PlaceOfPublication [Publisher]

_ YearOfPublication ) )
PhysDescript := Pagination Illustration Size
LocMark := *"disp. 8 —85"& s
LastName := "Meuser' | "Smith" | ....

FirstName := "Michael "William™ |_"Johannes™ |...

MainTitle := CapitallLetterWord {Word}

SubTitle_:= CapitalLetterWord W ord

ParallelTitle := CapitalLetterWord {Word}

UniformTitle :=_CapitalLetterWord {Word}

PlaceOfPublication := "Bonn™ | "Berlin'" | "London™ |

YearOfPublication = Digit Digit_Digit Digit

Word := CapitalLetter{SmallLetter}

Word := Sma!lLetter{SmallLetter%

Word := CapitalLetter{CapitallLe ter%

CapitallLetterWord := CapitalLetter{SmalllLetter}

CapitalLetter := "A" | "B"™ | "C" D™ .-

Sma! ILetter :: llall & llbll 1 IICII I Ildll ] .

Dlglt :: llOll lllll Ill e Ill3 III4II III5II III6II I Il7ll I
ll8ll llgll

Colon := ":"

Equal _: ll:ll

Comma := '","

Dot :: ll-ll

Slash = "/"

If a group of cards can be described in this way any

skilled programer will be able to wite a program -

a socalled "parser"™ - which can handl e the analysis

automatically. Tools - the socalled "parser genera-

tors" or |less aptly "conpiler conpilers"” - exists to

help in the construction of such prograns. A well

known exanple is the set of prograns called LEX and

YACC, which were originally devel oped in the UN X

envi ronment but are al so avail able for the DOS/ W n-

dows envi ronnent.

The real problemis not to wite a parser fitti
specific set of catal oguing conventions, but to
create a suite of prograns that will be able to
handl e the variations found within one catal ogue as
wel | as the catalogues of new |libraries, wthout
having to wite a totally new programevery tine.

ng a

The solution selected in the FACIT Prototype is,
produce a very general "parser”. This program w
read a formal “description of the catal oguing ru
applied in the catal ogue to be converted, The d
scription also tells the program which_ bibliogr

nment s (fgelds% have to be included in_the i'n

esentation of the formatted record. The program
reads the input (the source file) and transfers
rnatlon_gstrlngs of characters) fromthe source
he specitied field when the strings conformto
tructure associated with each fiel

d.
mal description is provided by the user and
d according a set of fairly sinple rules:.
Descripti on Language. This is presented in

Appendi x 1

= ()

3. Catalogue Description
The nepessathfornal analysis wll have to be_based

on an_in-dep description of the catal ogue. This
description al so serves the purpose of eval uating
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whet her it actuaI

y possible or cost-effective to
convert the catal og

I
ogue using scanni ng and

As said above it would be quite easy to construct an
automatic formating systemif all card catal ogues
wer e honogenous, and represented one standardized and
clear set of rules for bibliographic description, But
inreal life this is not the Case for the follow ng

r easons:

- The card catal ogue wi|ll usually have been pro-
duced over a long period of tinme, in which the
cat al oguing rul eS applied have changed.

- The card catalogue will in nany cases contain
cards produced by different catal oguing agencies
or bi bl i ographic’ agenci es each apP ying their own
rules and vari ations of shared rul es

- The individual cards will have been produced by
different individuals and are affected by sub-
jective, sonetines jdiosyncratic interpretations
of the rules, material nistakes and unavoi dabl e
errors.

- Nhny cat al ogues to be converted _contain nmany.
different types of cards: Main Entry cards wth
headi ngs representing authors or titles. Added
entrieS by secondary authors, title, subjects
etc, Entries coverinhg nore than one card. Ana-
|ytical entries on articles etc. The systemw ||
have to be able to differentiate between these
types and handle the information according to the

t ype.

- The errors Produced in scanning and OCR may
the information used in structuring the rec

bl ur
ord.

There are inportant differences between a card cat a-

| ogue and an el ectroni ¢ catal ogue whi ch soneti nes
makes it difficult to establish a one-to-one-rel a-
tionship between a card and a nachi nereadabl e record.
In some - actually nanY - card cat al ogues infornation
fromseveral cards will have to be collected to pro-
duce one final record, since a new card had to be
produced for each added entry to a particular title.

In the el ectronic catal ogue only one record is needed
for each title. Extra acCess points are provided

t hrough the search reglsters and t hrough suppl enen-
tary informati on added to the record itself.

The card catal ogue is searched in the al phabetical or
a%stenatlc sequence based on the headln% of the card,
ile the electronic catal ogue is searched via cha-
racter strings or conbinations of character strings
extracted fromthe records and integrated into the

search registers.

A low | evel of redundancy is ained at in the elec- .
troni c catal ogue, while a high level of redundancy is
needed in the card catal ogue if many access points
are to be provided to the user. W do not want this
hi gh | evel of redundancy in the retroconverted cat a-
logue if we can help it; and on the other hand we do
not want to | ose. any information in t he ori gi nal
catalogue_exP!|C|tIy or inplicitly provided™through

t he organi zation of "the cards.
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Of course the sinplest and nost efficient would be to
find one sequence of the card, catal ogue in whjch
there is only one entry per title and in which the
card contains the fullest possible bibliographic and
adm nistrative information about that title in the

i brary.

A shelf list may cone near to this ideal if it is
Produced usi ng copi es of nain entr% cards including
tracings. A shelf |ist would also be | ess used, that
is lesS worn and snudged, than the mai n al phabeti cal
or systematic catal ogue. Unfortunately the shelf [|ist
in pany libraries donot fulfill the criteria. It may
be handwritten or in a bound volunme. It nmay not in-
clude information only found in added entries. Etc
Since sorting the cards prior to scanning and OCR
means u5|nP costly human | abour, the caonversion
package wi 'l have ' to take care of the duplication of
information and the resulting redundancy in the final

result.

This could also be a quite sinple matter, if all ad-
ded entry cards were copies of a main entry card with
%ust di fferent headlngs to give extra acceSs points.
hen the program coul d discard all added entry cards
using sone formal criteria for selectlng hhe records
ed.

to be kept and the records to be discar

|f certain cards are to be discarded the conputer
will have to be able to identify sone distinct fea-
ture of those cards, i.e. a specific structure or a
distinctive e|lenent such as the character string:
"See", "See also", "In", the absence of a Location
Mark in the top right corner etc.

| f no cards can be discarded at an early stage al
the different structures will have to be recogni zed
and acted upon by the conputer. In other wordsS they
W ll have to be described in all formal details to

t he program u3|nP el ements that the conmputer is able
to "understand”: letters, digits, punctuation nmarks,
speci al characters, recurrent character sequences
with a specific function, spaces, line breaks etc.

A card sayi ng
Virgilio, Publio Maro see Vergilius, Publios

Maro

will have to be recogni zed as an entry concerning
?referred forms af personal nanes, a reference entry.

his will then be converted into a record for the
Aut hority File.
An added subj ect entrY may contain information, about
the subject of the title in question not contained in
the main entry card. A nachi nereadable record will
have be produced on the basis of the added entry,
then the added entry and the main entry will have to

e matched using a Search for duplicate records, and
the subject information transferrred to the record
produced using the main entry. After this the added
entry record may be di scarded

An added entry using a secondary author as headlng
may contain a formof that author's nane not found in
the main entry. The inverted formused in the heading
could be used'to as a supplenentary key to the

subdi vision of that name into i.e. |last name and
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first nape(s). Again a procedure involving searching
or duplicate records wll have to used béefore the
resh 8 the information fromthe card nay be dis-
car ded.

But it is also inportant to acknow edge the fact that
even with automatic procedures questions of econom cs
arise. Using the coin}er_to anal yse and, hand| e spe-

cial cases automatically involves’ a considerable
effort in specification, programm ng and debupglng,

I f a special procedure |Is on ¥ needed very sefdomin
a given catalogue, it will often be |ess costly to
have the caonputer characterize the card as a devi -
ation not dealt with, and then present it to a human
operator to do whatever is necessary.

In the analysis of the catalogue it will be inportant
to distinguish between nmain cases occurring a |ot of
times, and special cases occurring very seldom

A good know edge of the catal ogue to be converted is
necessary to do this, established through a close
anal ysi s’ of the catalogue itself, if poSsible suPpIe-
mented with information about the catal oguing rules
used in produci ng the catal ogue.

This analysis wll aimat:
- | dentifying the different types of cards.

- Describing the structure(s) of each type of card,
focusi ng on the physical and Togical Tay-out of
the card, and the Sequence of bibliographic ele-
ments (or fields) in the cards.

- Descri bing the structure(s) of each bibliographic
el ement, focusing on constituent elenents, cha-
racter strings unique to each elenment (i.e. a
speci al bi bl "ograhi'c vocabul ary such as "by",
"von", "af", "edited bYT, "herausgeben von® etc.
t? signal a responsibility statenent), delimters
etc.

set _of characters: letters, inclu-
, dl?lts, punctuati on marks and
ers found 1 n the catal ogue. The

n be on characters hel pful to

ts and borders between el enents.

[
ding dia
speci al
focus wi
identify e

—0O0O>

- Describing recurrent word or expressions useful
for the identification of structure.

I n nbst card catal ogues the heading is
b|bI!oPraPh|c elene%t which Ts alsé r
It Willl often be easy for the nmachi
headi ng, but difficult to identify

contained in the heading and its re
rest of the card.

—+5

The function of the heading in the card catal ogue is
to order the cards al phabetically or systematically:
The g!ast) nanme of an author or person” as subject,
the Tirst word of the title (exc udln? articles), the
first significant word in the title, the first word
of a "uniforni title, the first word of a geogra-
phlﬁal term a subject heading, a keyword Or a cl ass
mar k.
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This information will often have to be transl ated or
transferred into sone other bibliographic form which
is useful in the electronic catal ogue.

4. The Use of Existing Cataloguing Rules

Know edge of the catal oguing rules used to produce
the catalogue is inportant. In a sense the analysis
menti oned above is a "reconstruction" of the catal o-
PU|ng rules. But this does not necessarily nmean know
edge of the actual, codified rules which the catal o-
guer had at hand when cat al ogui ng t he works.

| f such codified rules exist it wll be very hel pful
to the person doing the analysis. But even W thout
themit will be neCessary to figure out the rules
foll owed by the catal ogquer as evidenced by the actual
cat al ogue.” And the cards may contain rules or ern-
ci pl es“obvi ously honored by t he catal oguer w thout
bei ng covered by the codified rules, as well as
systematic deviations fromthe prescriptions.

The anal ysis should give an outline of any codified
cat al oguing rul es foCused on the foll ow ng aspects:

- What are the origin of the rules: The adaptation
of national or international rules or a system
devel oped by the library itself?

- What types of entries (cards) are covered?

- What do the rules say about the |ay-out of the
cards?

- What are the prescriptions for the heading?

- What do the rul es say. about author's nanes and
the formof the nane in the headi ng and any ot her
statenments of authorshlP? Do the rul es recognize
corporate authors as well as personal authors?

- VWhat bi bliographic el enents are recogni zed, by t
rules and what is the sequence and the delinite
(punctuation marks etc.) prescribed?

he
rs

- Do the rules prescribe any information not of a
speci fic bibliographic nature, Iike tracings and
not es, \What about accessions nunbers, statenents
of hol dings and other adm nistrative information?

- What do the rules say about nultivol une works and
anal ytical entries?

The codified rules nmay be used to understand features
in the cards that are not inmediately conprehensi bl e,
and to find out which features seemto represent the
norm and whi ch the deviations or variations. The co-
dified rules may al so be used to check whether al

i nportant instances have been_net in the sanple on
whi ch the analysis is based, Thus a brief outline of
the catal oguing rules used by the library over the
ages coul d”act "as reference handbook for~the anaIKS|s
of the card catalogue, But in the |ast instance the
corpus of the cardS thenselves is the authority, not
the codified rules.
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1V. Methodological Recommendations

The main sources for the analysis of a catal ogue to
be converted are the cards thenselves, any witten

(codifledL rul es used by the catal ogui ng depart nent

of the library, and the personal expertise and expe-
rience of the staff of the library.

Normally it will not be possible to base the analysis

on an inspection of all cards, Some kind of sanpling
rocedure will have to be enpl oyed. The inportant
hing here i1s to nake sure that highly frequent IYRES

of cards will be represented, whilée variations w

| ow frequency are of |ess concern.

A good starting Boint could be to draw a snal
anBIe, 200 - 500 cards for a small library, 2.000 -

. 000 cards for a |arge I|brarK, at a random point in
e catal ogue sequence. Fromthis sanple, supplenen-
d wth witten rules and the know how of an experi -
g glpataloguer, the main types of cards shoul d be

i

hed and described prelimnarily.

ndom sanple is drawn, 1.000 - 2.000

I I|brar¥, about 10.000 cards for a

n order to verify and supPIenent t he
n. This sanple iS worked through in
der to catch all types and variations
? . The description is checked

o))

=

Q

(¢)]
~—= o=

jun e Bl o e

e

ai nst e

0 see if any inpo

anpl e. When” cases

he cards thensel ves the catal ogue has to be scanned

?Dre or less at randomto see if these cases actually
urn up.

e
e W rul es and the know how of staff
ant cases are mssing in the
:

e added from ot her Sources than

t
a

To garantee an exhaustive and detail ed description of
t he catal ogue all the types of cards have to be care-
fully docunented using preferably_a photocopy of an
exanpl e of the type in question. The different cases
wi |l have to be systematically regi stered and cat ego-
rised according to the specific paraneters present.

On the basis of the sanple the different proportions
of the types wll also have to be established.

Al information will have to be established using the
actual cards. It is inportant to distinguish between
what should be in the catal ogue and what is actually
there. In the end the analysis will have to be veri-=
fied through the confrontation of the application
wth the cards. Errors and m sunderstandings wll of
course be unavoi dable, but a |ot of costly debu%glng
effort may be saved it the main principles of the
cat al ogue” are grasped correctly at this stage.

This will of course have to be an iterative process,

since it will not be possible fromthe very begi nning
to know exactly what wil|l be found in the cata ogue.
The procedure outlined above shows how this may be

pl anned fromthe start.
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A nore detailed list of the things to ook for are
included in Section |IV. Presentation of Results,
Repetition of this should not be necessary at this
point. But the followng steps are well worth
Stressi ng:

1 Establish the types of cards that you will have
to describe, sorting them by functions, rules
applied and by producers (if this is a signifi-
cant information for the catal ogue in question).

The tyEes of cards to look for are: Main Entry Cards;
Added” Entry Cards with secondary authors, titles or
subj ect ternms as access points;” Foll ow On Cards;
Reference Cards for authors names or subject terns.

If the rules affect the way the different types of
cards are structured, this"will have to be nhoted too.
For instance in the ltalian bibliographic tradition

t he sequence of the physical description used to be:
<si ze> cm <pages> p. Yor pp.]. After_introduction of
the RICA rules™in 1979 the sequence is: <pages> pp.
<size> cm The forns are equival ent and _both usefu
L?r the identification of the Physical Description

ea.

Anot her exanple; In the oldest rules the Series Area
was delimted wth angled brackets: < and >. Later
this was changed i nto parentheses (curved brackets):

and ). Both cases correspond to codified rules and
may be used to identify the Series Area.

he |ibrary have aquired catal ogue cards fromdif-
t catal ogui ng agencies the rule applied by t hese
course affect the structures found in the

If the different sources of cards can be iden-
by a sinple procedure, this will be very hel p-
r the application.

oQr O
=n

f Biblioteca
ources are
n BNNI ,
m of the card.
[ e the best
on in the card.

an exanple of this:
Nazionale V.E. l1l, Napo
to be found, all marked w
"BNCF", "CAT.UN." or "BN
This may be captured and
strategy for structuring

Li st the standard sequence for each type of card.

2
The biinogrthic elements to be found wll vary from
I|brar% tolibrary and fromperiod to period wthin

the library. Al so the sequence and the | ay-out of the

card may vary.

The use of top and botton] as well as corners and
mar gi ns should be noted, It is very inportant to note
if Certain information in these area have to be read
as colums wth the character strings bel onging to-
gether distributed over nore than one |ine.

El ements found in nost cards, especially Main Entry
Cards, are:

Location Mark (ltal: "segnatura", Da: "signatur")

Fbading_(representing aut hors, beginning of title or
subj ect termns)
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Main area including Title area, Area of authorship
statenent or résponsibility and Edifion area.

| mprint area including Place of Publication,
l Publ'i sher and Year (Date) of Publication.

Physi cal Description_area including Pagination
[TTustrations, Size and Additional Material .

Notes area including nmultivolunme statenent.

Tracings area

O her _information: Hol di ngs statenents; accessjons
nunber; class marks; Subject terns; extra |oca-
tions marks.

3 Stress the key features useful to recognize each
of the areas In the card, using features that the
conput er can "under st and”

To do this |look for the significance of features

i ke: Punctuatlpn mar ks; slashes and dashes; brack-
ets; other special characters; specific words and
abbrevi ations; use of capital letters; use of spaced
characters; use of bold characters and underli ned
characters: use of coloured characters nornaIIK_red
in typewitten cards); use of |ine breaks (New Line +
Carri age F@turn%; use of enptx | i nes; use of shorter
or longer indentations; length of fields; position in
relation to other fields. Comment: Not all OCR pack-

ages are able to identify and retain information
about bold characters and underlined characters. Sone
scanners are blind to certain colours, i.e. blue,

green or red.

Not e al so el enents that nay_occur in different con-
texts with differents functions or_ neani ngs. For
instance a comma, ",", in the heading nay be used to
separate the Last Name and First Nanes of an aut hor
of the beg!nnln of atitle, and _separate t he
n_a Subj ect adi ng from any Specifying
P (:_Pope ~occurring in the, Headi ng
o identity this as an authorship state-
t he sequence " @Wunber p. @unber cm " or
r pp. @lunber” wll help to identify the
Descri ption area.

C
Physigg

Soneti nes nore_than one area will have to be taken
into account. The Heading may for instance in sone
cards be identified as a string of characters begin-

ning wwth a Capital Letter or a Digit following a
string of characters that have been identified as a
Location Mark by dlctlonar% | ook-up, left justified
on the card, and followed by an indented |1 ne.

One ma% to keep track of this kind of information
could be to set up a free text database with sanples
and expl anations of the structures found in the .

cat al ogue. SearchlnP across the sanples for specific
characters could hel'p identify and highlight such
feautures in the cards.

4  Point out the identifiers for each bibliographic
el enment, trying to answer the follow ng que-
stions:
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- Wiere in the cards are the standard blbllographlc
el enents: Authorship statenents, Titles ition
statenents, Place of Publication, Publisher, Year
of Publication etc. found?

- How are they represented in the cards? Are there
speci fical typographical conventions? A _standard
sequence of conStituent elenents (i.e. First
Nanes, Last Nanes, Call Names, Fam |y Nanes,
Titles etc.) ?

- | s the sane b|b||09raph|c el ement present in nore
t han one area? \Wa fferences and equalities
are there in the reprensentation?

The sane features as |listed under 3. above will be
usef ul here.

5 Take special care to identify possible sources of
anbiguity in the Heading of the cards.

The bi bl i ographi c el enent present ed in the Heading
will in many cases be dlffICU|t to identify for the
conputer, soO special care has to be taken in the
description of this area, and its relations to the
rest of the card.

Look for features that will uniquely |dent|f¥ t he

bi bl i ographic el enments as wel| as anbi guous features
In many cases it will be possible to provide the
machi ne with clues that enables it to nake a shrewd
guess, even if the evidence is inconclusive, in other
cases the question will have to be resolved by a

human oper at or
Exanpl es of features could be:

"the","a" and

- The occurrence of article e
_?{ parentheses may

s |
"an" (in English) in bracket
i ndi cate the beginning of a

'O
s O

- An indentation of the line foll ow ng the Headi ng
followed by a Iine or a dash, "-", my also indi-
cate the beginning of a title.

- A full StOP after the Heading will normally indi-
Ea%e that the Heading is not "the beginning of a

|

- Words and abbreviations usually found in nanes
may i ndicate an authorship statenent.

- A conma after the first word of the headi ng may

i ndi cate an inverted personal nane, that iS an
aut hor shi p statenent.
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V. Presentation of Results

1. General Description of the Catalogue

Descri be the catal ogue or the sel ected catal ogue se-
quence in the follow ng terns:

Type of catal ogue: Al phabetic author-title-catal ogue
ai%ﬁaﬁetlc su5;ect_ca al ogue, systematic (cla55|f|ed)
catal ogue, shelf list etc.

Contents of the catal ogue: The works (specific col -
['ection) covered by thé catal ogue, Wrks giving rise
to different types” of bibliographic descriptions are
of special inportance: Mpnogiraphs, periodicals,

m crofornms, prints, sound recordings, videograns,

manuscri pts etc.
Physi cal description of the catal ogue:

Size of cards: Height by length in centineters.
Note variations in size.

Mat erial used: Cardboard/ paper

Esti mat ed nunber of cards:

O her relevant infornmation: Backwitten cards
(estimated proportion). Snudged and worn cards.

Quality and readability of text: Proportion of
handwitten, stencilled, tyPeWW|tten or printed
cards; number of different typewiters used;
nunber of different fonts used; do they occur in
t he sane card? Note handwitten additions and
ot her additions |ike rubber stanps.
Types of card in the catalogue: If nore than one,
note the estimated proportion and their function:

Main Entry Cards; Added Entry Cards; Analytica
Cards; Miultivolume cards; Foll owon Cards.

General Layout of cards: The use of corners, margins,
headi ngs, main area, supplenmentary areas etc.

Cat al oguing Rules used in the catal ogue: Listing of
the cafaloguing rul es apBI!ed I n the catal ogue/ cat a-
ngPe sequenceS, with a brief outline of the prin-
ci ples.

2. Inventory of Elements

Make an inventory of the different elenents found in
the cards, based on a |arge sanple of cards.

a. Character Set(s) _ _
Characters actually oCcurring
not ed, not just geheral chara

n the catal ogue are,
cterisations |Iike La
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or Greek al phabet. A catal ogue produced with the
Latin al phabet will in all probability contain only a
specific subset of all possible Latin"|etters, inclu-
ding al so conbinations with diacritical marks.

To characterize letters outside the basic set of
Latin letters found in the ASCI|I or the ANSI charac-
ter set (A-Z and a-z t he verbal  descriptions used
in | SO 10646-1 W Il secure uni que identification
of the letters: 'Latin snmall letter a wwth ring',
"Latin small letter a with circunflex', '"Geek |letter
al pha', etc. Alist of selected Latin and G eek cha-
racters with standard description_and 16-bit codes is
found in Appendix 2 and 4 of FACI T Technical Report
no. 1 %ptlca Character Recognition for Retroconver-
sion o t al ogue Cards: Fﬁrgmare. Software and Cha-
racter Representation.

If transcriptions or substitutions are used, i.e._ be-

cause not all needed characters can be produced with
the typewiter used, this is noted so that the right
character nar be inserted during the conversion pro-
cess. (Exanple: ae used for &

The |ist should be organized as foll ows:

Letters: Include all conbinations of basic letters
wth diacritical marks etc.

Digits (nunbers): Note if | (Latin small letter |) is
useé for 1 zL]git pne? agd o (Latin smal l Ietzer
0) . or O(Latin capital letter O is used for O

(Digit zero).

Punctuati on_marks: Mark _any significant the use of
Space (i.e. Double Space af certain points).

O her _characters

Note if certain subsets of characters only occur in
certain types of cards or with certain fonts. This
coul d be used to pln-Po!nt a type of card needing
special treatnent, but is could also be a source of
errors in the OCR process.

Handwritten characters or diacritical marks nay have
been added when not available on the typewiter; this
will in all probability be a source of unsystenmatic
errors in the OCR process.

More informati on about character sets in the context
of OCRis found in the FACIT Technical Report No 1 as
ment i oned above:

b. Blbllq%raphlc Elements _ _

Note all bibliographic elenents occurring in the
cards, using |SBD ?or UNI MARC) as_a point of refe-
rence. For elenents not occuring in these standards
give a short definition or description.

Each el ement is decribed concisely using the follo-
w ng tenpl ate:

Nane of el enent

Abbrevi ation of elenent (as used in the structural
anal ysis; cf. next section)

Definition (as needed)
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Position: |Is described relative to other elenents
efore/ after) or in terns of the general |ayout
of the card (corners, margins, nmain area, supple-
mentary areas etc%. | f thé el enment described may
occur in different positions, this is noted. Any
i nks between positions and types of cards etc.
are not ed.
Delimters: Sequence(s) of characters S|gnaII|nP
change fromone el enent to the next. List all
ossible variations. Note if the delimters nmay
e discarded when information is represented in
t he target fl|<e the '/' parking the boundary
between Title and Aut horship Statenment in the

| SDB rul es).

Structure of the elenent: Note any sub-el enent s
occurring 1n the elenent and the sequence of
t hese sub-el enents.

Repertoire of characters occurring in the el enent:
Not e any special neaning of characters (or types
of characters) occurring in the el enent.

Speci al _vocabulary incl. abbreviations occurring in
the element; Note vocabulary etc. that nay Dbe
useful for jdentifying the elenment or the
Bovnagrles bet ween” el enents (cf Section c.

el ow) .

Not es: Any other comments deened pertinent.

c. Bibliographic Vocabulary_ _

AIBhabetlp l1st of all bibliographic terns and _
abbreviations occurring in the card th indication
of the area in which it is used.

3. Structural Description of Cards
(Cataloguing Rules Formalized)

This section is a formal description of the catal ogue
cards to be used as an input to the proPrann1ng sPe-
cifications, This may be done in several ways,  bu
they will all be variations on the basic techni ques

for’witing fornal 8rannars devel oped in conPutatl-
onal |inguistics and conputer science. An outline of
this is found in Section Il above.

|f a program or application for automatic formatting
has al ready been sel ected or has been devel oped for
t he conversion project, the description should of
course conformto rules stipulated for the program
For the FACIT Prototype a special Description Lan-
guage as been devel oped, based on a set of sinple
rul es. The FACI T Description Language is. presented in
detail  in Appendix 1, and an exanple of its use is

gi ven in Appendi x 2.

This and nost other formal descriptions are based on
0

t
d
t

[
socalled "rewriting rules” or "productions rule"”
whi ch give a top-down analysis of the entity - in
this case a catal ogue card - to be_Processed. Usi ng
these rules the commputer programw |l analyse the
input - e.g. the source file - to decide whether it
is construCted according . to the rules. If the answer
is yes, the programw | “initiate appropriate actions,
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such as witing information into the fields of a

dat abase or tagging the information, If the answer is
no, the input will "be marked as faulty and the user
given a nessage that says so.

A"rewiting rule"” or "production rule" |inks one
term (and one term onl on the left hand side with

one of nore terns on the right hand side. The link
may be indicated in several ways. The nbst comon are
arrows, e.g..'-> or '='" and equal signs or equal
signs toliowing one or two colons: '=', ":=' or

":7='". The choice of notation has no real signifi-
cance.

<Terml> == <Term2> <Term3>

This means that the structural unit represented by
<Terml> can consi st of _the sequence of structural
units represented by <TernR> and <TernB8> One may.

al so say the <Ternml> can be substituted by ("rewrit-
ten" as) the sequence <Tern2> foll owed by <Ter nB>.
The nane ?Product!on rules" refers to the notion that
the entiti ¥_S|gn|f|ed by <Ternil> can be "produced”
by substituting the sequence <TernR> <Ter n3>.

To one termli ke <Terml> several alternative struc-
tures may be associated. In this case a vertical
line, "|", is used to separate the alternatives:
<Terml> := <Term2><Term3> | <Term4><Term5><Term6>

Al ternative structures could al so be represented by
several rules with the sane |left hand side:

<Term2><Term3>
<Term4><Term5><Term6>

<Terml>
<Terml>

Some systens |ike the FACIT Description Language only
allows”a termto defined once, so only the formwth
"|" can be used.

One of the terns in the sequence nmay be optional,
that is sonetines it will present in the sequence,
sonetines not. This_ is represented using square
brackets: "[" and "]":

<Terml> := <Term2> [<Term3>] <Term4>

In this case the rule could al so be represented using
the notation for alternatives:

<Terml> := <Term2><Term3><Term4> | <Term2><Term4>

|f an optional element nay be repeated any nunber of
times curly brackets, '{'"and are used instead of
squar e brackets.

<Terml> := <Term2> {<Term3>}

Sone systens use a Plus-sign "+", added after the
ri ght square bracket: [<TernB>]+

The terns occurrlng on the left hand side of a rewi -
ting rule have to be defined using other rewiting
rules. In this way a hierarchical "as well as sequen-
tua{ structure is defined, like in a natural |anguage
sent ence:
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<Terml>
/ \

/ \
<Term2> <Term3>
/ \

/ \
<Term4> <Termb5> <Term6>

At one point the chain of definition will have to
termnate with entities that do no have to be defined
t hensel ves. In the case of catal ogues card these w |
be atrlngs conposed of the character set used in the
cards.

These are called the terminal terns, while the terns
representing the syntactical structure are called
non-termnal terns. A termnal termcan be of two
types: tokens and literals.
Tokens are terns that stand for one or nore literals.
Exanpl es are ' Comma' representing the comra charac-
ter, ',': '"Nunber' representing any nunber; ' Year'
representing a nunber with four digits in the range
0 - 19997 'Word' representing any sequence of
letters consisting of first a capital letter, then
only small letterS, or all capital letters or all
smal| letters. In some systens tokens are marked in a
special _way to differentiate them from ot her ternms,
Il ke: mra, @\unber, etc.

Literals are_actual characters or sequences of
characters. They are normally represented as the
character sequence itself surrounded bg doubl e (or
singl e) quotation marks: "London", "1993", "heraus-
gegeben von".

If a non-termnal termcan be substituted by one out
of a closed set of literals this is represented by a
list of literals on the right hand side seperated by
a vertical bar, "|':

<Terml> := "by" | "von™ | "af"

The three dots "..." belong to the netal anguage and

means that not aii elements of the set havé béen
speci fi ed.

The_ description | anguage will also need sone notation
to indicate actions that have to be initiated when a
certain structure is found in the input.

For the FACIT Prototype it was found that only. one
such action was needed as part of the Description
Language: This action is to establish a napned field
in the internal record fornat when a specified struc-
ture is recognized bY the parser, and to wite the
string conformng with the structure to that field.

The techni que used is:
<FieldName> : <Terml> = <Term2> <Term3> ...

Al'l strings conformng to the structure of <Ternl> is
wr

itten to the field nanmed <Fi el dName> in the inter-
nal fornat.
O her systens will include their own way of speci-

[

r
fying actions.
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A general parsing program does not have to know any-

t hing about catalogue cards. The user will provide

t hat "knowl edge through the witing of suitable rules.

And the terns used in such rules Can be conpletely

arbitrary. Fromthe point of view of the conputer’ the

only "neanin attached to the ternms have to do with

sequences and groupings of characters found in the

i nput stream

Even if any nane can be used to designate a term for
the benefit of the human user they should be con-

structed in such a way that they are menot echnic as
wel | as not too |ong.

The convention used |n the presentation of the FACIT
Descri ption Language in Appendix 1 and 2 is that al
non-termnal terns be in wth a_caP|taI | etter and
the rest are small l|efters, capital letters and
dlglts If the termis constructed as an. abbrevratlon
of a bi bl i ographic term the beginni nP each
abbreV|ated word is marked with a capital letter, the
rest are small_ letters. But this is Just a mat t er of
conveni ence. Exanples: 'AuthorField, 'Inprint’
Pl aceOf Publ i cation'.
Q her systens may allow the use of the Underscore
character, ' in the construction of term nanes:

Pl ace_of publication'.

The nanes of the tokens should also be chosen to
reflect what is represented: 'Digit', 'Colon',
' Wi t eSpace' (= Spaces and Tabs), 'New ine

Most systens will have the possibility to insert

notes or comments, telling the reader” nore about what

i's intended, Such notes wrll be indicated by a

speC|aI string of characters. like "//', ';" or "[*'
“/*". It i's good practice to comment freely,

since it hel s even the author of the description to

under st and i S meant.

Oten several attenpts_have to be nade before the
descrrptron is right. There may be severa ma%
reachlng he sanme goal, and sone of them nay Dbe nDre

l'e or nore_efféctive than others. A good way to
tes t he description is to have the co ut er program
validate it against sone fair h est data re-
presenting inportant cases. (T i s course presup-
poses thaf you al ready have a morkrng program)

The deSCFIRtIOH starts frontthe tOP by |dent|fy|ng
el enents t at may easily be identi |e bY e com
puter, and then morkln all the way o the basic
el enent s, the i ndi vi dual characters and strrngs of
chacaracter net in the input stream

The fol |l ow ng exanpl e shows an extract fromthe
begi nni ng of "such a descri ption.
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Card : = LocMark AuHeadi ng Mai nSection [Suppl] |
LocMark Tit Headi ng Mai nSection [ Suppl] |
SecAuHeadi ng "vedi " AuHeadi ng
Mai nSection [ Suppl] LM

[/ A card (the entity as a whole) can be struc-
[l tured in at |least three different ways (the
/1l three dots show that the list is actually

/'l 1onger).

LocMark := UDC Al pha _

he Location Mark consists of a UDC notation
nd an al phabetical part (beginning of the
urname of the author or the beginning of the
|

[l T
/] a
/] s
/] title.

AuHeadi ng : = LNane Conma Fnane

I Fbading'ﬁjth t he name of the primary author.
[/ Other variations of the nanme form are not
/'l specified.

Tit Heading : = CapWord [Word] ...
/'l Heading wth the beginning of the title.

SecAuHeadi ng : = LNane Comra FNane

/1 Heading with name of secondary Author. This

[/ will be followed by the string 'vedi' and then
[/ the name of the primary author. G herw se the
/1l structure is |like any personal nane.

Mai nSection := Title Author Inprint PhysDescr

/1 The main body of the bibliographical
/'l description.

| nprint := Pl Publ Publ YearPubl
/1 The Inmprint section consisting of Place of
[/ Publication, Publisher and Year of Publi-
/] cation.

PhysDescr:= Size Pag PhysNote _
/'l Physical Description consisting of Size of
[ Publication, Nunmber of Pages, and other
[l information about the physical form and
/| appear ance.

| 1= Notes Tracing _ o

/[ Suppl ementary information, consisting of Notes
[/ and Information about heading used in other

/] cards representing the sane publication

/[l ("tracings").

No standard can be established for the nanes of terns
used in such a structural analysis, since conditions

differ fromcatal ogue to catal ogue and even within

t he sane catal ogue.; A solution wll have to be found
according to the elenments actually in the catal ogue,

49



and the denmands of witin effective as well as
under st andabl e rules for the given system

The followng list includes often needed el enents,
an? may be taken as a point of departure and inspi-
ration:

Card: The whole card = one bibliographic record. (In
the FACI T Description Languagé the top entity has
to be called "Main'.)

LocMark: Location Mark (In many European | anguages.
ap3r§ fromEnglish) as woird like '"signature' is
used.

UDC:NgnLyersal Decimal C assification notation (C ass
DDC. NEEﬁfy Decimal O assification notation (C ass
r

Headi ng: Ceneral termfor a heading, not indicating
content.

AuHeadi ng: Aut horshi p Headi ng
SecAuHeadi ng: Secondary Aut horshi p Headi ng

Titha?in . Title heading (normally first part of
[ Ie§
Mai nSecti on: Miin body of the card

Mai nTitle: Main Title
SubTitle: Subtitle
ParTitle: Parallel title

Aut hor: Authorship Statenent in the main bodx of the
card (includes primary and secondary aut horshi p)

Lnane: Last nane
Fnane: First nane

PersTitle: Personal t|tIe used to speC|fy an aut hor
e.g. 'king', 'pope pr of dr.")

Inprint: Inpprint; Place of Publ i cati on; Publisher;
ear of Publication

Pl Publ : Pl ace of Publication

Publ : Publ i sher

Year Publ : Year [and date] of publication
PhysDescr: Physical Description of publication
Size: Size of publication

Pag: Pagi nation, nunber of pages.

PhysNot es: Notes to the physical description

Suppl : Supl enentary Area
Not es: Not es
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Tracing: Tracings, that is indications of headings
uséd in othér cards representing the sane
publ i cati on.

Year: String of digits representing a year

RomanYear: String of characters representing a year
as a Roman ngnber (e.g. 'NCNLX&XXV‘). gay

CapVbrEé Wrd with a capital letter as the first
etter

Wrd: Any word with all small letters, all capital
Ie%%ers or first letter capital, the rest smal
etters.

Al pha: String of letters
Nunber: String of Digits

Dot: '.'
Coma: ',
Colon: ':°

Sem colon: ';'
Slash: '/’

In many cases it wll not be possible to wite one
structural description covering all the types of
cards found in one catal ogue sequence (a Sequence of
cards that have to procesS in one contlnuous run%. In
this case alternative descriptions will have to be
provi ded.

How t o handl e such alternative descriptions wll de-
Pend on the systemused. The FACI T Rrototype I ncl udes
he facility to select parsers on the basis of infor-
mation present in the individual cards, such as the
presence of a specific string of characters, Cards
made according to the 1SBD rules could for instance
be identified by the occurrence of typical |SBD punc-
tuation like: "/7" ', -' etc.
The structural descriptions provided to the forpmat-
ting prograns (the "parsers"? shoul d of course be as
conprehensive as possible. But it may in fact be im
possi bl e or very expensive in terns of staff tipe to
create structural description that wll cover al
ossi bl e cases. The best strateg¥ is to cover the
ers_of cards with the highest "frequency first, and
then i nclude nore and nore cases, again on the basis

of frequency of occurrence.

Sonme of the cards not accepted by the parser are.
actually the results of errors in ctalogU|nﬂ or in
OCR conversion. They may be corrected and then acceP-
ted. Ohers represent special cases that wll have to
be converted manually. A reasonable aimis to cut
down the nunber of "Correct" cards_ (cards produced
according to the catal o ui ng rul es) not accepted b
the formatting programto 5% of the total nunber o
cards or |ess.
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Appendix 1

The FACIT Description Language

The foll ow ng description is based on the system
|n&lenented in the FACIT Prototype by Jakob” Darger of
SYNERG _and_docunented in FACI T Technical Report no
4. The FACIT Prototype. Technical Docunentati on..
Anne Katrine WIle has kindly provided her expertice
th?rds maki ng the description consistent and com

pl et e.

The presentation of the FACI T Description Language
starts with the basic bU|Id|n% stones of strucCtured
texts, the Literals (single characters and strings of
characters). Then comes the nore conpl ex expressions,
linking the Literals together to forma hierarchy of
textual elenents, like the elenents of a bibliogra-
phi cal description.

The first four sections are informal, introducing and
exe I|fy|n9 the el enents of the Descr!Ptlon Language
together w th any actions associated with the de-
scriptions, Section 5 covers the sanme ground, but
this time ina strictly formal way, using a BNF
notattion. Section 6 present two Supplenentary
description techniques used in the FACI T prototype.
The actual descriptions of catal ogue cards are crea-
ted by_the user accordln? to the rules presented
here. " To illustrate how this nay be done a fully

wor ked out exanple is given in ApPendlx together wth
a small sanple of cardS. The resu tlﬂ? analysis is
presented through acfrlnt-out made w th the” FFORM

program fromthe FACI T Prototype.

1. Literals

Literals are expresssions that refer to one character
or a string of characters, taken as that character or

string of Characters itself (taken "literally").
1-1_Sinqle Characters _

A printable character in the basic ASCI| or ANSI
character set (code 32 - 126) may be referred to by
the character 1tself inclosed in” double quotation
mar ks:

"a" : the character 'a

This covers the characters:
AaBbCcDdEeFTf G % Hhil i J & K k
n Oo P E 8 gRr Ss Tt uvVvVy WwX x
(Codes 65-90 and 97-122)
0123456789 (Codes 48-57)
" " . <Blank> or <Space> (Code 32)
I Exclamation mark (code 33)

# : Nunber sign (code 35

% : Percent sign (code 37)

& : Anpersand (code. 3

8
"o ostrophe or Single quotation mark (code 39
( : ﬁgft paPenthesis ?codg 40) ( )
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Ri?ht_parenthesis (code 41)
Asteri sk (code 42

Plus sign (code 43)

Comma (Code 44

M nus sign or phen (code 45)
Ful | stop or Do gcode 46

R

Solidus or Slash (code 47

Col on fcode 58)

Sem col on (code 59

Left angle (code 6

Equal sign (code 61

Ri'ght  angl e &code 6 %
estion nar code 63
mrerci al at (code 64

Under score (code 955

Grave accent (code 96)

Left curly bracket (code 123)

Vertical bar (code 124)

R!Pht curly bracket (code 125)

Ti'de (code 126)

"" . the enpty string (the NULL character, code 0).

-~

1>t @'\)V A~

The foll ow ng characters have a special neaning (cf.
bel ow) :

" . Doubl e quotation mark (code 34)
. Dol lar sign (code 36)
. Left square bracket {code 91)
. Back sl'ash (code 922
] : Right square bracket (code 93)
. Caret or G rcunflex accent (code 94)

They can only be referred to using the Back Sl ash
character as”a prefix:

“\"" : Doubl e quotation mark
"\'$" : Dollar sign
"\[" : Left square bracket
"\\" : Back sl ash
"\l" . Right square bracket
"\"" . Caret or G rcunflex accent
It is also possible to refer to characters using the
code nupber in decimal or hexadeci mal using one of
the follow ng expressions:
% <deci mal >}

&<hexadeci mal >}
where <decimal > is substituted bx an integer in the
deci mal syste and <hexadeci mal bY an integer in
t he hexadéeci ma ﬁ%sten1 The '& tells the syStemto

interpret the nunber as hexadeci nal .

When this type of expression is used to refer to a

character it has to be enclosed in double quotation
mar ks t oo:

"% 651" : the character 'A

"${&41}" . also 'A

This method nakes it possible to refer also to cha-
racters in the range 128 - 255 (decimal) in an 8-bit
character set or to all characters in a 16-bit cha-
racter set, such as UNICODE or the internal character
set of the FACIT prototype, w thout using an often

m sl eadi ng graphi c representation.
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Characters with codes in the range 128 - 255 (deci -
mal ) may al so be referred to using the character
itself in double quotation narks, e.%. "4a" (Latin
small letter a with diaresis). But the reference wll
actually be interpreted accordlng_to t he code nunber
of that” character in _the active display character
set, such as ASCII (PC8, Code Page 4317 850 and 865
Code 132, ANSI: Code 228, ROVAN-8: Code 204 of  UNI-
CODE: Code 244 etc, If for instance a source file was
Produced using a different coding of characters in,
he ran%e 1287- 255 than the one used in the descrip-
tion, the reference could be wong or m sl eading.
In the internal character set, all values between 1
and 9999 (decinmal) may be used. The user may arbitra-
rily assign any characCter to any value, but it is re-
commended t hat "t he code val ues of UNI CODE (a subset
of |1SO 10646-1) is used for the basic_and extended
Latin, Geek and Cyrillic al phabets. The val ue Zero
(0).is reserved for use as a NULL-character, or enpty
string (""). A survey of characters needed tor retro-
conversion af catal ogues in European !an?uages fmnth
16-bit hexadecimal code) is included in the FACIT |
Techni cal Report No. 1: Optical Character Recognition
for Retroconversion of Cataloque Cards: Hardware,
Soztmare and Character Represéntation., as Appendi x 2

A set of predefined espressions ("wild card" expres-

sions) may be used to refer to one character or a
roup. of characters that nmay occupy a specific posi-
ion in a string of characters:

${Any} : Any character

${Al pha} : Any,letter (range 65 - 90 or 97 - 122
LA L ey (rang

${ NoAl pha} : Any character except a letter

$(Digit} : Any digit (01234567 829)

${NoDigit} : Any character not a digit

${A Nun} : Any letter or digit (an "al phanuneric"
char.)

${NoAl Nun} : Any character except letters and digits
${UpCase} : Any upper case letter (range 65 - 90)
${NoUpCase} : Any character except upper case letters
${LowCase} : Any |lower case letter (range 97 - 122)

1) The restricted built-in range of codes representing
letters is a consequence of the limted inplenentati on of the

i nt er nal
Pr ot ot ype.

character set in the present version of the FAQT
In future versions it is planned to supply a utility

for providing information about the internal character set,
anong ot hers whi ch characters should be classified as letters
as differentiating upper case and | ower case for al

|l etters.
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${NoLowCase} : Any character except |ower case
letters

${hbm%5ne} . A New Line character (Line Feed, code

${NoNew i ne} : Any character except a New Line
char acter.

${VB% E "White Space", that is Spaces (Bl anks) or
abs

${NoWS} : Any character except "Wite Space"

${ ESCAPE} Represents the card seperator, normally
$ . E ual to "\'$"

These wi | d card expressi
extended by the user in
ot her characters in addi
(cf. section 2, below).

ons (character tokens) nmay be
rpduc ing other letters, or
tion to the above nentioned

—_—— ——

Anot her way of_referrln% 0 a group of characters
that can substitute each other in one character posi-
tion, is to specify a set of al ternative characters
using square brackets: "[...]":

“"[abc]" : Any one of the characters 'a', 'b'" or 'c'.

The character "~', Caret, functions as a negation
si gn:

"[~abc] : Any character except '"a', 'b" or 'c'.

The character '-', Mnus sign or Hyphen, indicates a

range of characters:

"[a-z]" : Any one of the snmal| Latin letters in the
ran e of “codes starting with 97 ('a') and endi ng
122 ('z'). This iS equivalent to

"${Lomcase}"

"[ O- QL one of the digits (codes 48 to 57).

isis eqU|vaIent to "${Digit}".

A range is always interpreted according to the cur-

rent Coded representation_of the characters. In ASCl|

(PC8, Code Page 850) A-Al" would nmean all charac-

ters fromcode 65 ("A') to code 199 ('A") (which may

not be the intention of the user).

It is possible to indicate two or nore ranges at the
sanme tinme:

"[ A-Za-z]": Any one of the capital Latin |letters or
t he snali atin letters; equivalent to

" ${
"[0-9A-Za-z]" : Any Latln | etter or any digit;
equivalent to "${A Nun}"
The character '\', Back slash, is used to make sure
that the foll ow ng character s taken literally,
making it pOSSI |e to refer to the sPeC|aI characters
e : ", '[" and "]" as Literals:
"[\[\]]" : one of the characters: '[' or ']'.

It is possible to use "WId Card" expressions inside
squar e brackets:
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"["${New i ne}]" : Equivalent to ${NoNew i ne}
"1${32}${9}]" : Equivalent to ${WB}

1.2 Strings of characters

Any string of characters nmay be referred to by enclo-
sing the strlnP itself in double quotation marks. The
string may inclfude character tokens in the form
"${132}":

"string” : The literal string 'string'.

"${1J2E§{%é§}${114}${105}${110}${103}" . The string
i

"str${105}n${103}" : The string 'string' .

| nst ead of referrlng to a specific character in the
strln? it is possible to refer to a group of charac-
ters that may_ occupy the sanme position in the string
galternatlves), using "wild card" expressions (as de-
i ned above) or characters enclosed in '[ ]' (also
defi ned above)
"[W][Ee][Dd][li]" is shorthand for the follow n
group of “strings: "VED ", "Vedi", "vedi" u
also "VEDI ", "VeDl", "vED" Di ", "vEdl"
"Vedl ", and al| other possible combinations.

2. Assigning literals to expressions (tokens)

Any |iteral (one character or a string of characters)
may be assigned to an arbitrary identifier fa "to-
ken"), to represent or refer to that literal, using
an assignent statenent:

<TokenNanme> = <String>

wher e <TokenNane> i s anY string con
nuneric characters (letters and digi
range. 48-57, or 65-90 or 97-122, and
the first position. Spaces are not a
strings of up to 32 characters are a

<String>is an expression referring to [
grou of literals, that is an expressio n
oubl e quotation marks, and constructed acc
the rul es given above for Literals Fsectlon
strings have to be enclosed in double quota
mar ks
Al assignent statenments are termnated with a '.’
(Full Stop).

The spaces (bl anks) are optional. One or nore space
characters are sinply ignored, New Line and Carri age
Return are al so ignored, neaning that an assignnen
statenent may run over nore than one |ine.

Two slashes '//' mark the start of a comment or other
addi tion not neant to be processed by the program
Everything follow ng a double slash is ignored.

Oten used literals may be assigned to tokens that
are independent of the current Character set:
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Case = UECase}
LowCase = " owCase}"
NewLi ne = "${ Newl i ne}"
NoNewLi ne = " ${ NoNew i ne}"
Blank = " "
mt = " "
CO[TTTH — n , n
Sem Colon = ";"
I On -: ll: "
otation = "\""
phen = " - "
LParen = " ("
RParen = ")"
LBracket = "\["
RBracket = "\]"
LCurly = "{"
ROJrI y = " "
Slash’ = "/" .
AE = "${146}" . [l Character 'A
ae = "${145}" . [l Character 'a
CE = "${1571" . [l Character '%
AA = "${143}" /1l Character 'A
NB! The tokens listed are not part of the basic
| anguage, but exanples of the use of the
| anguage. The list has to be constructed and
provi ded by the user.

2.1 Alternatives _

Al ternative strings may be assigned to the sane
Token, using the cCharacter '|' ?dee 124):
<TokenNanme> = <Stringl> | <String2> .

means that TokenNane represents either Stringl or
String2.

This may for instance be used to extend the range of
t he Upper Case letters represented by the Token Nane:
UpCase:

UpCase = "${UpCase}" | AE| CE | AA
This may al so be witten on nore than one line:
UpCase = "${UpCase}"

P Aép }

OE
AA .

The nultiline formis especially useful when the
literal expressions are very |ong.

A token may be assigned to a sequence of téral s,
epresented as tokens or literals:

2.2 Sequence (concatenation of strings
/ i
<TokenNanme> = <Stringl> <String2> .

nmeans that TokenNane rePresents a sequence of

Stringl and String2, put together with no
i nternedi ate characters.
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Ni nthCent = "18" Digit Digit

represent a string of numbers starting with '18
andtfolgomed any two digits (= a year in the 19th
century).

2.3 Repetitions o
The possibility of repetiti
are expressed using square
curly brackets, "{" and "'}"'.

<TokenNanel> = <Stringl> [ <String2> ]

means than TokenNanel represents Stringl foll owed
by zero or just one occurrence of String2.

<TokenNanme2> = <Stringl> { <String2 }
means that TokenNane2 represents Stringl foll owed

bY zero or one or nore than one occurréence of
String2.

es of strings
Yp'[' and '],gor

2.4 Groupings

Expressions on the right hand side nmay be grouped
usi ng parenthesises, "(' an _'2', in order "to nake
surethat the expression is interpreted in the

correct way:

<TokenNanmel> = <Stringl> ( <String2> | <String3>)
is different from

<TokenNanme2> = (<Stringl> <String2>) | <String3> .
Exanpl e:

Year = ( "18" | "19" ) Digit Digit
nmeans any year in the 19th or the 20th century,
whi |l e

Number = "18" | "19" Digit Digit

neans either the nunber '18 or any year in the
20t h century.

2.5 Dictionary look-up
The right hand Side of an assignpent statenent may
al so be a dictionary | ook-up, uUsing the expression:

di ct | ookup(<Di cti onar yName>)

or
di ct check(<Di cti onar yNane>)

In this case the left hand side refers to a 8roup of

literals, strings of any length, found in a dictio-

nary file, Each string in the file is on a seperate

line termnated with a New Line character

A dictionary file and the nane of the file is suppli-

r
user.
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Surnanme = di ctl ookup( Sur nanes)

means. that Surnane refers to any string found in
the dictionary file named ' Surnanes’

Dictionary | ook-up may in practice be used only in
certain cases (in %rannars for the DEC Brogranlof t he
FACIT Prototype. The dictionary has to be declared in
the head of a grammar file (cf. the section bel ow on
granmmars) .

2.6 Concluding remarks on token-assignment
statements

ChIY one expression is allowed on the | eft hand side.
I f the user wants an expression with nore than one
word - e.g. for the sake of intellibility - capita

| etters may be used when |inking the words together
to form one expression:

TwoWwords = <Stringl> .

Two or nore assignnment statenents cannot have the
same |left hand side. |f different literals are to be
linked to the sane token, the literals are all wit-
ten on the right hand side of one assignnent state-
ment and separated with the alternate Sign: '|'.

3. Higher order expressions

Literals and Tokens (representing literals) may be
organi zed into nore conPIex expressions, using the
saire basi c | anguage as the one used in token-assign-

ment statenents:

<l dentifier> = <Expressionl> .
/'l Sinple assignment

<l dentifier> = <Expressionl> <Expression2> .

/'l Sequence
<l dentifijier> = <Expressionl> | <Expression2> .

/1 Alternation or Selection
<l dentifier> = <Expressionl> [ <Expression2> ]

/'l Zero or one occurrece
<l dentifier> = <Expressionl> { <Expression2> }

/'l Zero or one or nore occurrences
<l dentifier> = <Expressionl> ( <Expression2>)

/'l Grouping of expressions
where the left hand side, <ldentifier> my be any
string pon3|st|n9 of al phanuneric characters (letters
and digits), in e code ranges. 48-57, 65-90 or 97-
122, and with a letter in the first position. Spaces
are not allowed. Only strings of up to 32 characters
are al |l owed.

The expressions on the right hand side are either ex-
ressions of the sane type as on the left hand side
= identifiers), or tokens or literals. Aliteral is
an expression enclosed in double quotation marks, and
ot herwi se constructed cording to the rules given
above (section 1.). A token is an expression refer-
r

ring to one or nore |i al s according to sone

k
ac
to
te
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assi gnnment statenent constructed according t
rul eS given above (section 2). It is actual
cial case of an identifier.

Al l assignnment statenents are terminated with a '.'
(Full Stop).

The spaces (bl anks) are optional. One or nore space
characters are sinply ignored, New Line and Carri age
Return are al so ignhored, neaning that an assignent
statenent may run over nore than one |ine.

Two slashes '//' mark the start of a comment or other
addi ti on not neant to be processed by the program
Everything foll ow ng a double slash is ignored.

Two or nore | eft hand sides cannot be the sanme. Al-
ternatives have to be expressed using the operator

An expression cannot occur on the right hand side in
t he sane assignent statenment where it occurs on the
Ieftdh?nd side. (Recursive assignnments are not al -
owed.

A special type of higher order assignent statenment is
only allowed in %rannars (control files for the DEC
program of the FACI T prototype):

<Fi el dNanme> : <ldentifier> = <Rul eExpressi on>

Thi s _assignment statenment will establish a field in
the internal record format of the FACIT PrototyPe
with the nane given in front of the colon (<Field-
Nane>), and then wite everything fulfilling the
criteria specified in the statenent follow ng the

colon to that field.

art fromthis special case only one expression is
a I?med on the left hand side of an assignnent state-
nment .

Hi gher order assignment statenents are used to wite
formal descriptions, also called grammars, of entries
to the FACIT protptxpe, typical l y copi es of  catal ogue
cards, produced with image scanners and optical cha-
racter recognition.

4. Grammars

G anmars consist of two sections, a dictionary sec-
tion and a rul es section.

4.1 Dictionary Section o _

The dictionary Section declares the dictionaries to
be used in connection with this sReC|f|c granmar, It
is optional, but if it exists it has to be the first
section of a grammar file fapart fromlines of
comments starting with dobles slashes '//").

The dictionary section always starts with the |ine:

[ Di ctionary]
or
[Dictionaries]
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After this follows a list in dictionary decl arations
of the form

<Di cti onar yNane> = "<Fi | eNane>"

The <DictionaryNane> is an identifier to be used in
the rules section as an argunent for the dictionary
| ook-up function:

di ct | ookup(<Di cti onar yName>)

An identifier is a string of letters and di?its (in
he code ranges 48-57, 65-90 or 97-122), with the
ft one being a letter, and not exceeding 32 cha-

rs.

FileNane> is the nane of an existing dictionary
e“. The nane has to conformto the nornal conven-
ns for file nanmes in a DOS/ Wndows environnent: up
8 characters, possibly followed by a dot, '.', and
extension of up to 3 characters.

e
r
c
e
I

NSA D

a
h
|

io
0

t
f
r
T
f
t
t
a
Al declaration has to be termnated with a dot, '.'.

4.2 Rules section

The Rul es section declares the rules of the gramar,
u5|n8 assignent statenents as defined above ?Sectlons
1 - 3). The Rules section is mandatory and al ways
starts with the |ine:

[ Rul e]

or

[ Rul es]

Each rule has the form

<El enent Nanme> = <Rul eExpressi on> .

where <El enentNanme> is an identifier which is used in
the formulation of rule expressions (the right hand
side of other rules). Each rule is used to define one
el ement using other” el enents, tokens or literals.

An <El ement Nane> is a string of letters and digits
ggn t he code range 48-57, 65-90 or 97-122), with the

irst one being a letter, and not exceedi hg 32 cha-
racters.

2) The present version of the FAOT Prototype assunes
that a dictionary file is a plain text file ("ASQIl file").
Each entry occupies one line, termnated by New Line. The
searching algorithmis not sensitive to case. The file does not
have to be ordered, e.g. al phabetically.

This organisation is not efficient with larger dictionaries.
The searching al gorithm shoul d al so be enhanced in order to
provi de nore sophisticated matching, e.g. taking into account
probabilities of errors produced in OCR Future versions of the
FAC T Application are planned to incorporate such inprovenents.
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The <Rul eExpression> is an expression fornulated in
the FACI T Description Langua e as specified in sec-
tion 1 - 3 above, using ldentifiers (El ement Names or
Tokens), Literals, the follow ng characters: '|' '{'
1 ‘T' ""(" "J' and the resérved words: 'dict-

| ookup' and ' dictcheck'.

A Token is actually just a special case of an El enent
me, where the defining rul e has onIY literals on
thf_rlght hand side, not other el enments needing defi-

nition:

The first rule always has to have the nanme (identi-
fier): "Main':

Mai n = <First Rul eExpression> .

Eventually the chain of rules has to end up in _rules
with only Literals on the right hand side. No El enent
Nanes can be | eft undefi ned.

And it may be worth rePeating that an el enent can
only be defined once hat 1S an El enent Name can
only occur on the left hand side of one rule.

No recursive rules are allowed: An Elemept Name can-
not occur as part of its own definition.

As descri bed above (section 3) special rules esta-
blish nanes of fields in the internal records of the
FACI T prototype and assign any text that matches the
defining rule to that field:

<Fi el dNanme> : <El enent Nane> = <Rul eExpressi on> .

A Field Nane and the associ ated El enent Nane can be
t he sane.

Comment s nax be Placed at the end of lines, after a
doubl e slash, '//', or on seperate lines, to help the

Pungn reader understand what the grammar i s supposed
o do.

®)This is not the whole truth. Recursive definitions are
allowed, but only if the recursive elenent is not the first to
be eval uat ed:

Integer = Dgit | Dgit {Integer} .

is allowed, but not

Integer = Digit | {Integer } Dagit

The same goes for indiret recursion, where Ais defined by B,
whi ch uses Ain the definition.

But since the best thing is to avoid recursion in order to
excape using the bad forns inadvertently, the rule is
formul ated nore categorically than absol utely necessary.

66



The rul es taken together describe a hierarchically
structured text suCh as an entry in a card. catal ogue
or a bibliogra hy. They na% be read as definitionS of
the elenentsS o he text, but are often called "re-
witing rules”, "production rules” or sinply "Produc-
tions", because t ex_are able to "generate" all the
possi bl e texts matching the set of “definitions.

The actual nanmes of _the elenents and tokens are pro-
vi ded by the user. They can be conpletely arbltrary,
but will normally be constructed in such”a may t ha
they rem nd a huiman reader of the reality that is
being referred to.

The field nanmes may be arbitrary as well, but wll
normal |y be constructed so as to reflect the fields
of a biDbliographic description. The field nanmes al so

have to be Used to refer to the fields in other pro-
grans in the FACIT Prototype, such as the prograns
produci ng the output files.

A sanple grammars for anal yzi ng bibliographic records
is shown in Appendi x 2.

5. Formal specification of the description
language

The followng is a formal specification of the
Ianguagg Bresented_ln sections 1 - 4, using the

socal l e NF not ati on (Backus-Naur Form
Granmar ::= DictionariesSection RulesSection .
DictionariesSection ::= DictionaryHeadin

Di ctionaryDecl aration {D ctlonaryDecParation}

DictionaryHeading ::='[" 'Dictionaries' ']' |
‘[" "Dictionary' "]" .
Di ctionaryDeclaration ::= )
DictionaryNane '=" """ FileName """ " .’
DictionaryNane ::= ldentifier
Fil eName_::= FileName .

[l FileName represents a file name constructed
[laccording to the conventions of the DOS/ W nd
[ environnent.

ows

Rul eSection ::= Rul esHeading FirstRul e {Rul e}
Rul esHeading ::="[" "Rule" "]" | '"[' '"Rules' "]
FirstRule ::= "Main'" '= Rul eExpression '.'
Rule ::=[FieldName ':'] El ement Nane '='
Rul eExpression_ '.' TokenNane '=' Literal
{ "|" Literal L.
Rul eExpression ::= Sequence | RuleAlternation .
Rul eAlternation ::= Sequence '|' Sequence { '|'
Sequence }
Sequence ::= SequenceSection { SequenceSection }
SequenceSection ::= SequenceEl ement | Repetition

El enent Al t er nati on
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Repetiti |on .= _"[' SequenceEl ement { SequenceEl enent }

| .
] | SequenceEIenent {SequenceEl enrent } "}
[l A Sequence cont ai ni ng only a Re etltlon, al | o-
[l wing zero occurrenceS of the entitity defined,
[l should not be used, since it mnll in"all pro-
/] bability lead to formatting errors.

El ement Al t er nati on = ' (' SequenceEl enent 'J'
SequenceEl enent { | " SequenceEl enent ")

SequenceEl ement ::= El enent Name | TokenNane |
Literal | DictionaryLookUp .

Di ctlonar LookUp ;=

di ct [ ookup (' Exctlonarxgbne '
dlctcheck "(" Dictionary

FieldName ::= |Identifier

El ement Nane ::= ldentifier

TokenNane ::= ldentifier

Identifier ::= Al é R Digt }

/1 Not nore t an 2 C aracters | ong

Literal ::=""" CharEl enent { CharEl enent } '"'

Char El enent _::= An Charcl1 [ ] _AnyChar {AnyChar}
‘1 I ['A' AnyCnhar '- AnyChar { AnyCh
AnyCnhar "} "]

AnyChar = Char , '$ "{! CharExpr '}' |
|$| 1 |&|] nte er |}| l |\ rn l |\| |$| |
I\I 1 1 I\ I\I PI\I I] | I\I I/\

[l Char represents any character in the code
Il range; 32 - 127, except "\' '"' ‘[' "]' '~
Il or ™%

Char Expr_ :.;=" ' ' Al pha! ' ha' ‘Digit’
'N8D it | yAI um 'hbklNum f)'LmEase'g |
' NoUpCase' | 'LowCase' | 'NoLowCase' | 'New ine
| " NoNewLine' | '"WS WS

| nt eger = Digit { Digit}

Alpha: = IAI Ial IBI Ibl IC ICI IDI
Idl IEI I-el IFI I.fl IG I%I IHI
Ihl III III IJI IJI IKI ] 1 ILI
III IM Im INI Inl IO IOI IPI
IPI IS Iql IR Irl ISI ISI ITI
1 1 1 Iul I\/I IVI IW IW IXI
IXI IYI Iyl IZI IZI

D It :: IOI Ill I2I I3I I4I I5I l6l

gt R | I | | | |

6. Supplementary descriptions

The FACI T, system al |l ows sone ot her types of descrip-
tions, using sonewhate different |anguage construc-

tions, It would be desirable to harnnnlze t hese
descriptions with the main description |anguage, but
this has not been possible within the tine allotted

to the project.
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6.1 Formal analysis by area

For some information found on a catal ogue card it may

be sinpler to describe the |ocation on"the card,

rat her than the fornal features of that information

in ternms of character sequences.

An exanple of this is the follow n In one library

informati on about the location of the Publrcatron I's

al ways found in the top ri ?ht corner the card, but

the Tocation marks ("signa ures"% shows a | ot of va-
riation, which makes it difficult to wite the neces-

sary rammar rules”. In this case the user can spe-

cify that all information found in the top right cor-
ner” shoul d be allocated to the field "Location Mark".

The | anguage constructs to do this cannot be easily

i ncorporated into the basrc FACIT Descri ption Lan-
uage, and the actual processing of the cards, elici-
ing information found in a specific area, should be

ess

carried out before proc |n8 the mai n body of infor-
mation in the card. This is done by the BDEC program
(Basi ¢ Deconposition) in the FACIT Pr ot ot ype usi ng
special control files.

The syntax is somnhat different fromthe Basic De-
scription Language, partly because the job is dif-
ferent, part|ly because if was forrmulated at an ear-

| ier stage of the devel opnent process and has not
been revised in view of |[ater devel opnents. A de

tail ed description is found in_Section 6 of the FACIT
Tecni cal Report no 4: The FACI T Prototype.

The information needed to wite the specifications
for the BDEC programis the follow ng

- Posrtron of the information in terns of the
unber of lines in the card and the nunmber of
"colunns" (witing positions) in the |ines.

- Easily recogni zabl e el enrents in the character
strings found in a specific area of the card.

The basic syntax is:
[ <Fi el dName>] <Fi el dExpr essi on

The <Fi el dName> is a strrnP of al phanuneric char ac-
ters with a letter as the first character and not
exceedrng 32 characters. The Field Nanme establishes a
field with that nane in the internal card formt.

The <Fi el dExpression> formnul ates the criteria. Every-
thing matching the criteria is witten to the speci-
fied field in"the internal record.

The individual rules start with a '[' and_end when
he next L is encountered or when End of File is
reached The rules are not delimted by a '.', Dot.

Comments nay be_added at the end of a line or on
separate lines followwng a '//', Double Slash.

nked with the

Several criteria may be formul ated, i
| ean operators).

operators 'and' or' and 'not’ (Boo

xpressions may be grouped with ' (' and ')’
e the correct” | ogical reIa tions.
n
f

_natchrng the criteria is noved to th
ield, while the rest of the informati
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left in the default field, TEXT, for further proces-
si ng.

The_ individual criteria my relate to strings or to
positions in a given area of the card.

6.1.1 Strings
The character strings are evaluated "word" by "word",
that is the card is analysed into "words" which are
continuos strings of characters delimted by Space,
Tab_or New Line characters. Four string-operators are
gv?llaPhgz "like', '"contains', 'length™ and

rleng .

The expression
i ke("<StringExpression>")

evaluates to true, if the "word" being evaluated
mat ches the <StringExpression>. The sfring expression
is fornmul ated as defi ned above in Section 1 and 2,
the range 32 to 126, character
> g)r

usi ng characters i ¢
wi | d_cards Eﬁ{Alpha}, ${ D
ks

t okens ( ${ <nunber %
%It}, ${ Newl | ne 8

i pression has to
e enclosed in

. The String

g
e
n
bl e Quot ati on mar

f
)
c
I
The expression
contai ns("<StringExpressi on>")

eval uates to true, if the "word" being eval uated
contains a substring that matches the <StringExpres-
sion>. The String Expression is fornulated aS above.
The expression

| engt h <Conpari sonQOper at or > <Nunber Expr essi on>

eval uates to true if the |ength of the current "word"
hol ds the relation specified in the <Conpari sonOper a-
tor>to the nunber given in the <Nunber Expressi on>.
The possi ble operators are:

= : Equal s

< : Less than

<= : Less than or equal

> : Greater than

>= . Geater than or equal

The <Nunber Expr essi on> nay be any expression that
eval uates to a nunber

The expression
rl ength <Conpari sonQperat or> <Nunber Expressi on>%

is like "length', but results in the "relative

| ength” of the current "word" neasured agai nst the

| ongest line in the card, The value is given as a

RFrcentage (rounded to the nearest integer) and the

Ounbgrlgépre33|on has to evaluate to a nunber between
an .
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6.1.2 Areas o

The Area criteriumspecifies whether the current
"word" is located in a certain area.

The general structure is:

<Fbs{&éon> <Conpari sonQper at or > <Nunber Expr essi on>

or
<Pos{&éon> bet ween <NunmbExpress> [%4 and <NunmbExpres>

n>
g
I

The <Positi

s the position of the current "word".
The foll ow

i
expressions are avail abl e:

"col' or 'c
of the

‘rcol' or 'rcolleft' : The relative position of the
first character in the "word", conpared to the
| ongest line on the card and expressed as a
per centage (rounded to the nearest integer).

0
n
olleft' : The columm (character position)
first character in the "word".

‘colright' : The columm (character position) of the
| ast character in the "word".

‘rcolright' : The relative position of the |ast
character in the "word", conpared to the | ongest
line on the card and expressed as a percentage
(rounded to the nearest integer).

‘row gpe row nunmber (line nunber) of the current
wor d" .

‘rrow : The relative position of the row (line) of
the current "word", conpared to total nunber of
|ines on the card, and expressed as a percentage
(rounded to the nearest integer).

The Conparison Qperators are as for strings: '=",

1 <I . 1 :I , 1 >I and 1 >:I .

The Nunber Expressions (<Number Expressi on> or
<NunbExpress>) are any expression that evaluates to a
nunber (rounded of to the nearest integer). They nmay
be constructed using the normal mathenatical = opéera-
tors; '+ (sum, '- _(dlfference%, "* (pul tiplica-
tion) and "/' (division). Wwen the relative Position
is given_the Nunber Expression has to be a percentage
bet ween 0 and 100.

Two speci al expressions are avail abl e:

"rowcount' : The total number of rows (Ilnes?_on t he
card (= lines with characters and enpty_ lines
just term nated by a New Line character). The
nunber of lines refer to the plain text copy of
the card produced by OCR . not to the nunber” of

possible [ine on the original cardboard card.

"col unmmcount' : The total nunber of columms
character positions) on the card (= the | ongest
ine of characters, including spaces and term -

nated by a New Line character). The nunber of
colums”refer to the plain text copy of the card
produced by OCR, not to the nunber 0of possible
colums on"the original cardboard card.
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6.1.3 Exaﬁples
e

Exanpl e, 1: ywords of maxi num 10 characters are
placed in the'lower |eft corner in the last two |lines
and on the leftnost third of the card:
Keywor d]
row >= rowcount - 1) and (length <= 10) and
(rcol <= 33%
Exanpl e 2: Sub%ect terms are placed in the upRer | ef t
corner in the tfirst line and on the |eftnost half of
t he card:
Subj ect ]
rcol <= 50% and (row = 1)
Exanpl e 3: An_accessi on nunber is Rlaced_in t he upper
right corner in one of the first three |ines, The
nuitber consists of two digits foll owed by a hyphen
and then one to four digits. | other infornmhtion in
this area is ignored:
AccessNuni
row <= 3 and (.col >= 20 and
f!lke(" Digit Digit}-${Dgit "Bo_r
| ke(! i gi't .glt-g i gi't i gity") or
Ilkeg" Elglt} Dgitl-${DgitisiDagit
ED! git % or Irke("$ Dglt?${ glt?-$ Digit}
Digit}${Digit}${Digrt} ™))
6.2 Grammar Selection o
In the control file for the DEC_pro%ranllt I S pos-
sible to specify which field - in the internal card
format - that are to be processed, which grammar
(syntax file) to use and under what conditions.
The general structure is:
[ <Fi el dNane>]
<G amar Fi | e0> .
<G ammarFi | el> <Condi ti ons1l>
<G ammar Fi | e2> <Condi ti ons2>
Al records in the internal card format includes a
field called TEXT, which holds the text not yet
Prpcessed Al the text fromthe card is witten to
his field, when the record is created. The TEXT _
field is assumed by the programif the <Fi el dNane> is
om tted.
One and only one Gammar File has to be |isted as the
9ﬁfaulf ranmar - that is without Conditions after
e col on.

The File Nane of the Gamuar File has to follow the
normal conventions in the / W ndows envi ronnent .

The Conditions are one or nore String Patterns com
bined wth the | ogical operators: 'and', 'or' and
“not" and if needéd grouped with parentheses.
"<StringPattern>"

not "<StringPattern>"
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"<StringPatternl>" and "<StringPattern2>"
"<StringPatternl>" or "<StringPattern2>"

The String Patterns are fornul ated according to the
rules in Section 1 and 2, using characters in the
code range 32 to 126, character tokens (${<Nunber>}),
w I d cards (${A pha}, $gExg|tk, ${New i ne} etc.)_and
regul ar _expressjons’ ([abc], abc], [A—ZL etc). The
Stang Pattern has to be enclosed 1 n Double Quotation
mar ks:

The DEC programw I | check whet her the specified
field (default TEXT) contains a string or strln?s
natch!n? t he conditions given and then execute fhe
assogla ed grammar with the text in the field as
i nput .
Exanple 1; If the card includes the string 'I SBN the
G anmar File 'isbn. Yn' is executed, otherw se the
Granmar File 'default.syn':
[ TEXT]

"defaul t.syn" : .,

"itsbn.syn"": "[li][Ss][Bb][Nn]"
Exanple 2: |f the card includes the string 'see
al so'the card is skipped, otherwi se the Gammar File
"default.syn' is executed:
[text]

"defaul t.syn"

. "[Ss]ee al so"

Exanple 3: A special Ganmar File has been construc-
ted to post process the author field ('AU ) after the
mai n processing of the card:

[ AY]
"aut hor . syn"
A nore formal presentation of these |anguage con-

structs is given in Section 7 in the FAU T Techni cal
Report no 47 The FACIT Prototype.
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Appendix 2

Sample Formal Description with Source File
and Resulting File

Grammar file

3 NJD Created o
1 NEW Corrected and nodified

e e
NN

Di ctionaries

| aces = 'tabIes\PIaces tbl"
ForeNames = "tabl es\forenanes.tbi'
Sur Nanes = "t abl es\ sur names. th"
Cal | Names = "tabl es\cal nanes.tbhl"
Rul es]

in = Opt Bl anks_ Si gnature Cpt Bl anks Aut hor t Bl anks
Titl eSection Opt Bl anks | nprintSection t Bl anks Not es

npr

SI:Signature = "(" Nunmber ")" Do
Dot SignPart:} [
Spaces "aa" ]|

SignPart = Al phaString | Nunber

AU: Aut hor Author3 | Author2 | Authoril

t ] SignPart
Spaces RomanNunber

Aut horl = | Nanme %SpacesNEoreNanez { Spaces ForeNane2 }
aces

Aut hor2 = EB{%Nanel Q Spaces "DE" Spaces RegNane2 [ Dot ]
aces

Aut hor 3 = eghbnel Opt Spaces NaneSuppl enent [ Dot ] Opt Spaces

Cal | Name = UpCase " " { UpCase " " }_.

For eNanmel = Case " " { Case " "'} .

RegNanmel = UpCase " " { UpCase " " :

ForeNane2 = UpCase E UpCase i
RegNanme2 = UpCase UpCase

NaneSuppl enment = "(" AlphaString { Spaces Al phaString } ")"
TI:TitleSection TitleLine { NL TitleLine } TitleEnd .

TitleLine = NoNL { NoNL }
TitleEnd = NL NL'.

| mprint Section = Eb( "In" g "A" "A'") Spaces | Place
nmma Cpt paces Publlsher Comma Opt Bl anks
Year | anks Si ze Conma Opt Bl anks
. Blna | olune ) Dot .
PL: Pl ace = DictLoo up(
PU: Publ I Sher = i AI n *ll . n | mirn | n :ll | n - n | n ( n |
)" | Space L .
YR Year = Act Year | Act Year . O ai
ACt Y-ear = ) n 15" | n 16" n 17" | n 18" | n 19" ) g .t gl t
SZ: Size = Sizel | Size2 Sizel OptBlanks " (" Size2 ")"".
S! Zel = "4'[:[T~A; IIO 1 l 1 IIOII .
Size2 = " Dot Bl anks Number "x" Nunbe
PG Pagi na = "p" t Spaces T ( RonanNunber | Nunber )
bo t Bl anks Suppl enent
VL: Vol une = " t' Opt Spaces Number Opt Bl anks
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[ Suppl enent_ ].
Suppl enment word { OptBlanks Wrd }

NT: Notes = { Any }

t Bl anks
Bl anks
Bl ank
Opt Spaces

Word =1 "(" ] ( UpCase | Lomcase ) {, LowCase } [, Punct ]
Punct = "." L G I
RonanNunber |

RowanD git cC | "M

Nunber
AIphaStrlng
hb%[)glt

Al&um
UpCase
kpmﬁase

NoNL
Spaces
Space

Dot

Col on

Sem Col on

Conma
Any

{, RowanD gll
it

Py
;_5
zgq‘::,

ha

|
5
I SAR)
el

———
—

:—P-MI-'H
=D
——

${Lomcase}

_QJU’QJQJQQ""

i ne
wLi
S

e}”
pace

%855 8%
~&= Q) -

b
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Source fTile

782. 15
TOSCANELL G USEPPE.

Di scorso del deputato di Pontedera G T.
ronunci ato nella tornata del 14 giugno

872 contro il progetto di |egge: Conven-
zione per |'"istituto di studi "Superiori
in Firenze.

Roma, Tip. Eredi Botta, 1872, mm 204x144, p.32.

$

M sc.57. 21
T OSCANOAGELLG

| struzi oni per conoscere le princi=
Pa|l mal att1 e del bestiane da macel =
o da servire precipuanente di gu

da a' prim eletti nunicipali di

A T.

Napol i del "Fi breno”, 1835, 8°

&nn1516x15gj,p.56.

3.G7.1
TOS I G OVANNI

éPologia Accadenmi ca e forense per |'abate
i ovanni Tosi in una causa di aucupio di pet-
tirossi a civetta.

In Firenze, Nella stanperia di G o. Batti-
ta Stecchi, 1748, 4°1nn1340x220)1 p. LXXV
con una I ncisione nel frontespizio.
$

4.7.2.1

TOURNACHONDE MONTVERAN

Hi stoire critique et raissonée de |a. si-
tuation de |"Angleterre au |.er Janvier
1816, sous_ |es rapports de ses finances,
de son agriculture, de ses nanufactures,
de son commerce et sa havigation, de sa
constitution et ses lois et de sa politi-
que extérieure;, par m De Mntveéran

A Paris, Chez Barrois |'ainé libraire,
1819-1820, 8°(nm 202x125), vol.5.
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L5

10.8.5.3
TOUSSAI NT  CLAUDE JACQUES.
Traité de géonetrie et d' architecture théo-
rique et pratique S|an|f|e, ouvrage cl as-
sique présenté a S.ex. nonselgneur le M-—
nistre de |'Interieur par C.|.Toussaint.
A Paris, Chez |'Auteur (De |l'inprinerie
de Hocquet e C e), 1811-1812,4°(nmm 281x215),
vol .2 con tavol e.
$

(11).C.9.5.6 XLV aa
TORRI GI ANI ANTONI O

S. Pietro Apostol o, Orazione detta dal  p.
A T. nella chiesa di _S. Mchel e Visdom ni
il giorno 29 giugno 1855.

Firenze T|p G Mariani, 1855, 8° (mMm
43x168), p. 16.

mr\)

289. 21
TOSCANELL G USEPPE.

Di scorsi pronunziati alla camera
nelle tornate del 21 e 22 dicenbre
1870 da G T. de utato dl Pont edera
contro i proget di | egge. Accetta=
zi one del p|ebISCItO romano, traspor-
to della capitale in Rona.

Firenze, Tip. Eredl Botta, 1870,
mm 230x150, p. 4

(11).C.5.3.3 XLVI |

TOSCANA (Ganducato di).

Aggi unta et anpliazi one de pr|V|IeP
concessi a gl'archibusieri a o di
Romagna, ~cauati da rescritti di diversi
tenpi esistenti nella banca di S.A'S

In Firenze, Nella stanperia di Zanob
Pignoni, 1629, 4° (nm 200x140), p.[4].
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2.C.6.5
TORRI ANI1 FRANCESO

Epi stol a. Franci scii Tvrriani sacerdotis
societatis Jesv, De definitione propria,
eccati originalis, ex Di

i
t
R onysi o Areopagi =
a, et de Conceptione Virg{
p
S

|
y

nis et matris
ura Angelicae
ant i quor om

Del, sine peccato, ex scr
Sal utationis et testinoni|

Patrum ..
Florenti ae, Apud Bart hol omaeum Sernart el =
[Tum 1581, 4°(mm 203x149), p. 44.
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Resulting file

The exanpl e does not show the direct result of ap I%lng t he
rammar tile, since this wll be in the |nternal bi't)
or mat . The output file was produced P yi ng an out put
Brocedure correspondlng wth the grannar |Ie using tags in
NI MARC styl e.

001 TEST-00000432

200 $aDi scorso del deputato di Pontedera G T. pronunciato
nella tornata del 14 giugno 1872 contro il progetto di
Legge Conven- zione per ['istituto di studi superiori in

irenze.

210 aRoma $cTip. Eredi Botta $d1872 $emm 204x144 $fp. 32

700 al OSCANEL I G USEP

glo ar782. 15

001 TEST- 00000433 _

200 $al struzioni per conoscere |e princi= pali nmalattie de
bestianme da macel = 1 o da servire preci puanente di gui da a'
prim eletti nmunicipali di A

210 $ag%poll $cTi p. del *Fi breno* $d1835 $e8° (nmm 216x135)

700 %aT OS C AN O AG\ELLO

glo aM sc. 57. 21

001 TEST- 00000434 _ _

200 $aApol ogi a Accadem ca e forense per |'abate G ovanni Tosi
in_una causa di aucuplo d| pet- tirossi a civetta.

210 _ $aFirenze $cNe ng ria di Go. Batti- ta Stecchi
d1748 $e4°(nn1340x220) fp. LXXVI con una incisione ne
ronte%P|2|o

700 G OVANNI .

glo a3.G 7.

001 TEST- 00000435

200 $aH stoire critique_et raissonée de la si- tuation de
|'" Angl eterre au |.er_ Janvier 1816, sous |es rapports de ses
fi nances, de son agriculture, de ses nmnufactures, de son
commerce et sa navigation, de sa constltutlon et ses lois
et de sa politi- que exterleure par m Mont vér an.

210 _ $aParis_$cChez arr0|s |"ainé libraire $d1819 1820
$e8° (mm 202x125) $gvol .

700 aTOURNAC ONDE MONTVERAN.

810 ad4.7.2.1

001 TEST- 00000436

200 $aTra|te de géonetrie et d' architecture théo- rigue et
pratique, sinplifié, ouvrage clas- sique présenté a S. ex.
nmonseigneur |e M- nistre de ['Interieur par
C.l. Toussai nt.. _

210 $aPar|s $cChez | ' Aut eur gDe | i rlnerle de Hocquet e
C. e) 811-1812 $e4°(mm 281x21 5) 2 con tavole.

700 O SSAI NT CLAUDE JACC%ES

glo alO 8.5.3
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NO
(o)

o OO

NOHRO~
oo O

N NOHAO~NIN
= oo ROk
o O OO0O

N OO O~

TEST- 00000437

$aS. Pietro ostol o. Orazione. detta dal 8 A T. nella
chiesa di S. chele Visdomni il gl rno 2 glu% 1855.
$af|renze $cT|p G Mariani $d1855 $e8° (mm 243x168)

6
%aT ORR Gl ANI ANTONI O
a(l1l1).C 9 5.6 XLV aa

TEST- 00000438
$aDi scorsi _pronunziati alla canmera nelle tornate del 2| e
22 dlcenbre 1 70 da G T. deputato dl Pontedera contro
Progettl di PP Accetta=_zione del plebiscito romano,
raspor- to de a capitale in Ronma.
Irenze $cT|E Ered| Botta $d1870 $enmm 230x150 $fp. 47

aT OSCA G USE
a289. 21
TEST 00000439 o
aAggi unta et a | i azj one de privilegi concessi a . |
8| arc i busi eri vall o di Romagna, Cauati da rescritti
dlver3| te i eS|stent| nel a banca di A, S.
$aFirenze $ a stanmperia di Zanobi Pignoni $d1629 $e4°

(mn 200x140) 3t
aT

£ anducato di).
a(ll) C.5 3 3 XLVI

TEST- 00000440

$aEpi stol a Francisci Tvrriani sacerdotis societatis Jesv.
De definitione Proprla peccati originalis, ex D onysio
Areopagi = ta, e Conceptione Virginis et matris’ Dei,
si ne_ peccato, ex_scriptura Angelicae Sal utationis et
teStInDanS anthuoron1Patrum

$aFl ore nti $ ud Bart hol omaeum Sermartel = i um $d1581
Sed. rrrg % A N$I pFé\’,%\NCESO
.C.6.5 '
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