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General preface to the FACIT Reports

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

FACIT is short for Fast Automated Conversion with
Integrated Tools. The project has been supported by
the EU under the Libraries section of the Telematics
Programme. It started in January 1993 and finished in
February 1996.

The project has been concerned with two main
questions:

1 To determine the feasability of converting older
card catalogues into modern OPACs using scanning,
Optical Character Recognition, and automatic for-
matting into a bibliographic format (such as UNI-
MARC).

2 To develop a prototype system capable of handling
automatic formatting, and automatic or semiauto-
matic detection and correction of the errors pro-
duced by scanning 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
conditions. 

The Achilleus  heel of fully automatic procedures in
retroconversion has been and still is the speed and
quality of OCR. And this depends to a large extent on
the state of the source material. The project was
based on the assumption that commercially available
equipment and OCR programs would be able to handle
older typewritten and printed catalogue cards in a
satisfactory way, so that the main effort could be
aimed at formatting the cards, but very much more
time had to be spent on problems of OCR than was ori-
ginally envisaged. 

The results concerning OCR are based mainly on the
use of commercially available scanners and OCR pack-
ages in the lower or middle price range (such as seem
attractive to most libraries). The results may have
been different if more sophisticated (and more cost-
ly) equipment had been used, or even custom built
equipment. But in general the conclusion has to be
that many older card catalogues are not suitable for
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this type of methodology because of the state of the
source material: Yellowed by age, worn, smudged, with
handwritten additions, sometimes swollen or made un-
even by dampness, written with a series of type-
writers with varying typefaces and with ribbons that
are more or less worn out, copied by stencilling etc.

The conclusion is not that the methodology is not
feasible at all, but that its application is limited
to fairly well behaved  catalogues. A library won-
dering whether to apply scanning and OCR to retrocon-
version should carry out extensive tests in order to
assess the suitability of this.

Formatting the cards after scanning and OCR does not,
on the other hand, seem to present serious problems,
if the output from OCR have a low level of errors.
Based on a thorough formal analysis of the catalogue
and the rules used in producing it, it will in most
cases be possible to write a series of programs 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
handle a wide range of card catalogues as found in
European libraries, avoiding the necessity of writing
the formatting programs from scratch every time. This
is done by feeding the application a formal descrip-
tion of the catalogue at hand, using a relatively
simple formal language. At the same time the appli-
cation should provide a set of integrated tools for
the range of different procedures that go into retro-
nversion work. The project has demonstrated that this
is in fact feasible.

But the work of formal analysis is quite demanding,
both in terms of time and the necessary skills and
knowledge. And it will have to be done again with
each new catalogue, since no two catalogues are
exactly alike. This process is needed in order to
produce the necessary formal specifications for the
formatting programs, both with a system like the
FACIT Prototype and with custom built formatting
programs. This is definitely a specialist job. 

With automatic conversion a considerable part of the
costs go into setting up and testing the system with
each new library and each new catalogue. This means
that this methodology is not suitable for a small or
medium size library to handle alone without expert
assistance - from a commercial service or a large
library that has already done some work in this area.

An important problem that 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 seems worth while to pursue
this further. Meanwhile corrections will have to be
done by the human operator with some support from the
computer.

The second objective of the project, as stated above,
has only been partly reached. A software package has
been developed that is able to demonstrate the prin-
ciples involved in automatic formatting of library
catalogues  and in customizing the procedures for use
in libraries with widely different cataloguing prac-
tices as well as catalogues produced over time to
different specifications. But the package does not
include more 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-
version of catalogues.

Nevertheless the results of the project are promising
for further development work, and constitute a solid
basis for future work by the partners and the subcon-
tractors of the project as well as others. The aim of
the published reports is therefore to make available
the information generated by the project, in order to
help making realistic judgements about the prospects
of using the methodology described in a particular
library for the conversion of a particular catalogue,
and in order to make the information useful for other
research and development projects.

The published reports from the FACIT project consists
of the following:

Optical Character Recognition for Retroconversion of
Catalogue Cards: Hardware, Software and Character
Representation. By Niels Erik Wille. (FACIT Technical
Report no 1). Statens Bibliotekstjeneste, Copenhagen.
October 1996.

The report summarizes the experiences with scan-
ners and OCR programs. Special treatment is given
to the question of character sets and represen-
tation of characters, since this is normally of
great importance in converting multilingual cata-
logues. 

A Framework for the Analysis of Catalogue Cards. By
Niels Erik Wille and Vera Valitutto. (FACIT Technical
Report no 2). Statens Bibliotekstjeneste, Copenhagen.
Revised version, October 1996.

The report describes the problems involved in
analysing a catalogue in order to evaluate the
feasability of converting it by automatic means,
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as well as the formal language to be used in set-
ting up the FACIT Prototype. This information
should also be useful for someone aiming at deve-
loping similar tools for retroconversion.

Error Analysis and Correction in Retroconversion. By
Hans Erik Jensen (FACIT Technical Report no 3).
Statsbiblioteket, Aarhus. October 1996.

The report summarizes the issues involved in
automatic or semiautomatic error detection and
correction, and outlines plans for further deve-
lopment of the Prototype in order to incorporate
more sophistaced handling of OCR errors. 

The FACIT Prototype. Manual amd Documentation. By
SYNERGI (FACIT Technical Report no 4). Statens
Bibliotekstjeneste, Copenhagen. October 1996.

The report describes the Prototype in detail and
the procedures to use when setting up the demon-
stration version. The level of information is
highly technical. Due to a series of limitations
the demonstration Prototype is not suitable for
large scale conversion work, but using it with a
smaller sample will provide a good grasp of the
problems and procedures involved in automatic
formatting etc.

Retroconversion of Older Card Catalogues using OCR
and Automatic Formatting. Project Overview and Final
Report. By Niels Erik Wille (FACIT Technical Report
no 5). Statens Bibliotekstjeneste, Copenhagen.
October 1996.

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

These reports are available free of charge.

A workable demonstration version of the FACIT Proto-
type is available. This is a combination of a suite
of DOS programs and an interface produced as an
application for Microsoft Access. The Prototype will
run on a PC with Windows 3.11 or Windows 95 and
Microsoft Access 2.0 or later versions. The Demon-
stration Prototype is available free of charge for
use in European libraries.
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All correspondence concerning the reports and the
Prototype should be sent to:

Niels Erik Wille
Senior lecturer
Dept. of Computer Science, Communication and

Education
Building P4
Roskilde University
P.O.Box 260
DK-4000 Roskilde
Denmark

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

Information about the project and copies of the
reports and the demo-version of the FACIT Prototype
are also available on the World Wide Web at the
address: http://www.komm.ruc.dk/FACIT/
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104 is specified in row 10, column 4 (rows and columns are numbered
starting with 0).

The substitution table, which is optional, is a list of substitutions each
containing a sequence (a literal string) to be matched in input and a character
number in the Internal character set. The substitutions in the table are checked
in the specified order so ordering is important.

The characters in the input can either be specified by their character number
or as characters enclosed in “ (quotes), the latter applies to the substitution
table only. The characters in the output are specified as a single number in the
Internal character set (cf. section +++HENV). By prefixing the numbers with
a & (ambersand) it is possible to specify the values in hexadecimal.

As character 0 (the null character—not "0" which is the digit zero) is not used
in the Internal character set, it can be used to specify that the matched
character/character sequence is to be filtered away. This applies to both the
substitution table and the translation table.

Wildcards and character numbers can be specified within literal strings. Please
refer to section Fejl! Henvisningskilde ikke fundet., page Fejl! Bogmærke
er ikke defineret for a description of the Internal character set.

Comments can be inserted to assist human readers. Comments are introduced
by the sequence //  (two slashes) and makes B2W ignore the rest of the line.
Two slashes within literal strings in the substitution table do not introduce
comments.

3.2 Example

Shown below is an example of a control file. All characters in the translation
table are either mapped to the same number in the Internal character set or
filtered away. An exception to this is character 9 (Tab) which is converted to
a blank. The substitution table assumes that the characters Â, â, Ã and ã are
represented as [^A], [^a], [~A] and [~a] respectively in the bibliographic
records.
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//
// FACIT                               SYNERGI
//                                     Bakkevej 13
//                                     DK-2950  Vedbæk
//                                     Tel. +45 45 66 00 56
//                                     Fax. +45 42 89 44 56
//
// B2W control file
//
// Created: 19-11-95 NJD
// Changed: 19-11-95 NJD
//

// Translation table
       0     1     2     3     4     5     6     7     8     9
 0     0     0     0     0     0     0     0     0     0    32
 1    10     0    12    13     0     0     0     0     0     0
 2     0     0     0     0     0     0     0     0     0     0
 3     0     0    32    33    34    35    36    37    38    39
 4    40    41    42    43    44    45    46    47    48    49
 5    50    51    52    53    54    55    56    57    58    59
 6    60    61    62    63    64    65    66    67    68    69
 7    70    71    72    73    74    75    76    77    78    79
 8    80    81    82    83    84    85    86    87    88    89
 9    90    91    92    93    94    95    96    97    98    99
10   100   101   102   103   104   105   106   107   108   109
11   110   111   112   113   114   115   116   117   118   119
12   120   121   122   123   124   125   126     0     0     0
13     0     0     0     0     0     0     0     0     0     0
14     0     0     0     0     0     0     0     0     0     0
15     0     0     0     0     0     0     0     0     0     0
16     0     0     0     0     0     0     0     0     0     0
17     0     0     0     0     0     0     0     0     0     0
18     0     0     0     0     0     0     0     0     0     0
19     0     0     0     0     0     0     0     0     0     0
20     0     0     0     0     0     0     0     0     0     0
21     0     0     0     0     0     0     0     0     0     0
22     0     0     0     0     0     0     0     0     0     0
23     0     0     0     0     0     0     0     0     0     0
24     0     0     0     0     0     0     0     0     0     0
25     0     0     0     0     0     0

// Substitution table
"[A^]"  =  132  // LATIN UPPERCASE LETTER A WITH CIRCUMFLEX
"[a^]"  =  133  // LATIN LOWERCASE LETTER A WITH CIRCUMFLEX
"[A~]"  =  134  // LATIN UPPERCASE LETTER A WITH TILDE
"[a~]"  =  135  // LATIN LOWERCASE LETTER A WITH TILDE

Example: B2W control file
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4 Conversion to the Internal Card Format -
W2INT

fter the conversion to the Internal character set has been performed, the
bibliographic records have to be converted to the Internal card format.

This is a kind of database which enables the records to be stored in a
structured way. For example, as the formatting proceeds and bibliographic
details are recognised, these can be tagged with appropriate names.

Only a simple control file is required to perform the conversion process as the
records at this stage are only sequences of the full text of the cards. W2INT

uses this control file to assign each card a unique ID. The control file is a
single line consisting of an ID and an increment separated by a comma. W2INT

assigns the ID to the first card and uses the increment to compute successive
IDs. As the conversion proceeds, each card is assigned the current ID and the
ID is then advanced. When the conversion ends the control file is updated
with the new ID.

W2INT imposes very liberal rules on the nature of the IDs, but they should not
exceed 32 characters and they must contain digits. The reason for this is that
the increment is a number which is added to the IDs to compute the next ID.
W2INT ignores non-digits in this addition, but their positions are retained.
Example:

FIR-41-980-PAL, 10

The generated sequence of IDs produced by this will be:
FIR-41-980-PAL
FIR-41-990-PAL
FIR-42-000-PAL
FIR-42-010-PAL
(etc.)

If all records are converted successfully, W2INT updates the control file with
the ID which is to be assigned the first card in the next file in order to
maintain the sequence.

A
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5 String Substitution - SSUB

SUB is a program which can substitute strings in bibliographic records
stored in the Internal card format. SSUB is primarily intented to assist the

correction of systematic errors before the records are decomposed and
formatted but as a general string substitution program it can also be used to
perform other systematic corrections or changes to the records.

SSUB performs the substitutions according to a control file containing a list of
substitutions. This file, which is similar to the substitution table of B2W (see
section Fejl! Henvisningskilde ikke fundet.), is read and validated when
SSUB is started. Although the bibliographic records are not otherwise
structured than simply converted to the Internal card format before the
systematic error correction, SSUB can also handle the records as they advance
through the subsequent formatting processes. This is reflected in the control
file which can contain two kinds of substitutions—one containing general
substitutions which are applied to all fields and one containing specific
substitutions which are applied to fields specifically listed.

The general substitutions, if specified, must precede the specific substitions.
This is a consequence of the fact that the only difference between the two
kinds of substitutions is that the specific substitutions are preceeded by a list
of field names. This list specifies the fields in which to perform the succeeding
substitutions, and the list is in effect until a new list or end-of-file is
encountered. The field list is a comma-separated list of field names enclosed
in square brackets.

Every substitution specifies a to-be-replaced (old) string and a to-be-replaced-
by (new) string. The strings are enclosed in "  (double quotes) and are
separated by = (an equal sign). To assist human readers it may be convenient
to specify the substitutions one per line, but SSUB makes no assumptions
about the line breaks in the control file. As in other control files in the
package comments may be introduced by //  (two slashes). Comments can
usually be inserted whenever blanks or line breaks are allowed—thus you
cannot place comments in literal strings or in identifiers.

When you specify the strings in the input and output files you can use a
special notation to express special characters such as diacritics. Within the
strings you embed the number of the character in the Internal character set
enclosed by ${ (dollar-opening brace) and } (closing brace) as in:

“ä” = “${432}”

The names of the fields have to conform to the names established by the BDEC

and DEC programs. Please refer to the description of these programs.

S
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5.1 SSUB control file example
//
// ssub.ctl
//
// Created: 19-11-95 NJD
// Changed: 19-11-95 NJD
//
// SSUB control file - string substitution file
//

// Substitutions which apply to all fields in the cards
"edltor" = "editor"    // Some corrections of i, l and 1
"Ber1in" = "Berlin"    //

"''"     = "${34}"     // Correct double quote recognised as
                        // two apostrophes

".. ."   = "..."       // Remove spaces in ellipsis
". .."   = "..."

// Substitutions applied to some title fields
[MAINTITLE, SUBTITLE]
(Substitutions in title fields)

[AUTHOR]
(Substitutions in author field)

Example: SSUB control file
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6 Basic Decomposition - BDEC

DEC is a program which is designed to recognize and tag information on
the cards which is not part of the text body. This is for example shelf

marks or signatures placed in the corners of the cards. The process is a kind
of basic decomposition, hence the program name, aimed at simplifying the
following decomposition and formatting.

BDEC performs the recognition according to rules specified in a control file
which consists of a list of field names each associated with an expression.
When processing the cards, BDEC separates the text on the cards into words†

and checks all the expressions in the list for each word. If a word causes an
expression to be evaluated to true, the word is assigned to the field name
associated with the expression. If no expressions in the list evaluate to true‡ ,
the word is considered part of the body text and is not tagged. In order to
successfully decompose the cards, expressions have to be constructed which
identify the words to be tagged. The expressions are combined by elements
like properties of the cards (e.g. positions and lengths etc.) and operators. The
part of the text on the card not processed by BDEC is left intact for the DEC

program to handle.

The following language constructs are available:

Element: ()
Syntax: (  expression )
Description: Used to resolve precedence conflicts, i.e. groups

together all elements in expression.

Element: *
Syntax: expression-1 *  expression-2
Description: Multiplies expression-1 by expression-2.

Element: /
Syntax: expression-1 /  expression-2
Description: Divides expression-1 by expression-2.

Element: +
Syntax: expression-1 + expression-2
Description: Adds expression-1 and expression-2.

Element: -
Syntax: expression-1 - expression-2
Description: Subtracts expression-2 from expression-1.

Element: <, <=, <>, =, >= and >

                                                       
† In this context a word is defined as a string of characters where blanks and newlines are

delimiters
‡ A value of 0 (zero) is considered false—all other values true

B
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Syntax: expression-1 *  expression-2 (where *  is one of <, <=,
<>, =, >=, >)

Description: Relational operators. Returns true iff¶ the specified
relation between expression-1 and expression-2 is true.
The relations are:
< less than
<= less than or equal
<> not equal
= equal
>= greater than or equal
> greater than

Element: and
Syntax: expression-1 and  expression-2
Description: Conjunction. Logical and. Evaluates to true if both

expression-1 and expression-2 are true, otherwise false.

Element: between  ... and
Syntax: expression-1 between  expression-2 and  expression-3
Description: Range check. Returns true if expression-1 is between

expression-2 and expression-3 inclusive, otherwise false.

Element: col , colleft , rcol , rcolLeft
Syntax: col , colleft , rcol , rcolLeft
Description: col  and colleft  return the number of the column

(character position) on the card which contain the
current word. The columns are numbered with the
leftmost being 1. rcol  and rcolleft  return the
column number relative to the number of columns on the
card measured in per cent, i.e. col  / columncount  *
100.

Element: colright , rcolright
Syntax: colright , rcolright
Description: colright  returns the number of the rightmost column

on the card which contain the current word, i.e. the
column where the word "ends". rcolheight  returns
the column number relative to the number of columns on
the card measured in per cent.

Element: columncount
Syntax: columncount
Description: Returns the number of columns on the card.

Element: contains
Syntax: contains (string)

                                                       
¶ Reads if and only if
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Description: Returns true iff the current word contains the
(sub-)string string.

Element: length
Syntax: length (string)
Description: length  returns the word length, i.e. the number of

characters in the word. rlength  returns the word
length relative to the number of columns on the card, i.e.
length  / columncount  * 100.

Element: like
Syntax: like (string)
Description: Returns true iff the current word matches string—

wildcards are allowed.

Element: not
Syntax: not  expression
Description: Negates expression, i.e. returns true if expression is false,

otherwise false.

Element: or
Syntax: expression-1 or  expression-2
Description: Inclusive disjunction. Returns true iff one or both of

expression-1 and expression-2 are true.

Element: row , rrow
Syntax: row , rrow
Description: row  returns the row number of the current word. rrow

returns the row number relative to the number of rows
on the card measured in per cent.

Element: rowcount
Syntax: rowcount
Description: Returns the number of rows on the card.

6.1 BDEC operator precedence

When BDEC evaluates expressions the following operator precedence apply:

() Parentheses (highest)
* , / Multiplicative operators
+, - Additive operators
<, <=, =, Relational operators
<>, >=, >
not Negation—logical not
and Conjunction—logical and
or Inclusive disjunction—logical or (lowest)
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6.2 BDEC control file syntax

The formal grammar of the control file is as follows:

CardSpec = FieldSpec { FieldSpec }

FieldSpec = '[ ' FieldName '] ' FieldEsxpr

FieldName = Letter { Letter-or-digit }

FieldExpr = OrExpr { 'or ' OrExpr }

OrExpr = AndExpr { 'and ' AndExpr }

AndExpr = { 'not ' } NotExpr

NotExpr = RelExpr RelOp RelExpr

RelExpr = Term { AddOp Term }

Term = Factor { MulOp Factor }

Factor = NumberExpr [ 'between ' NumberExpr 'and '
NumberExpr ]

NumberExpr = 'columncount ' | 'rowCount ' |
'containsExpr ' | 'likeexpr ' | 'col ' |
'rcol ' | 'collow ' | 'rcollow ' | 'colhigh ' |
'rcolhigh ' | 'row ' | 'rrow ' | 'rowlow ' |
'rrowLow ' | 'rowhigh ' | 'rrowhigh ' |
'length ' | 'rlength ' | Number | '( ' FieldExpr
') '

ContainsExpr = 'contains '  '( ' String ') '

LikeExpr = 'like'  '(' StringExpr ')'

MulOp = '*' | '/'

AddOp = '+' | '-'

RepOp = '<' | '<=' | '<>' | '=' | '>=' | '>'

Number = Digit { Digit } [ '%' ]

String = (a sequence of characters enclosed in double
quotes)
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6.3 BDEC control file example
//
// bdec.ctl - Basic Decomposition control file
//
// Created: 19.08.94 NJD
// Changed: 19.08.94 NJD
//

[LowerLeft]                     // Lower left corner.
Criteria:
(RowHigh >= RowCount - 1) and   //   Buttom two lines, and:
(Length <= 10) and              //   length max. 10
characters, and:
(RCol <= 33%)                   //   on the leftmost third of
the card

[UpperLeft]
(Like("${Digit}${Digit}-${Digit}${Digit}") or
Like("${Digit}${Digit}-${Digit}${Digit}-${Digit}${Digit}"))
and
(RCol <= 33%) and
(Row = 1)
// Catches numbers like 12-33 or 32-11-12 on the leftmost
third of
// the card and on the top line

[UpperRight]                    // Upper right corner.
Criteria:
(RCol > 80%) and                //   On the rightmost 20% of
the card
(Row = 1)                       //   and on the top line of
the card

Example: BDEC control file

Information found matching to field specification “LowerLeft” will be
assigned to a field named “LowerLeft” in the Internal card format.
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7 Decomposition and Formatting - DEC

EC is the program which analyzes (“decomposes”) the main body of text
in the card to identify the bibliographic elements and to assign them to

the appropriate fields.

As cards come in an immense variety it is not possible to write a program that
will be able to handle any card that the user will want to convert. The cards
have many similarities but not enough for this purpose. The solution is to
provide a program that will read a control file supplied by the user with a
specification of the structures of the cards and then applies this to the input to
see if this conforms to the specified structure.

The DEC program does not make any assumptions about the bibliographic
structure of the cards. The user supplies the number and names of the
bibliographic field to be established and a formal description of the elements
to be assigned to these fields. The names of the fields are arbitrary but has to
conform to the names used in the other programs in the FACIT suite: SSUB,
BDEC and FFORM.

The specification is made using so called “grammar files” each specifying the
“grammar” of one type of card. The technique used is the one developed for
formal grammars of natural language.

Although you can write one grammar which can cope with your cards, we do
not recommend this. You’ll soon discover that while writing grammars for
cards with similar structures is a dauning task in itself, handling different types
of cards in a single grammar is almost impossible. Therefore we suggest that
you write a grammar for each type of cards and place each in a separate file.
You can then make DEC select the appropriate grammar by writing
instructions in the control file.

7.1 The control file

In the control file you specify:

• The name of the field which is to be decomposed (optional, TEXT † is
assumed if omitted)

• A default grammar file which is used if no other grammar files apply
(mandatory)

• A list of expressions each with a grammar file associated (optional)
• Comments introduced with double slashes as in other control files (optional)

If specified, the field name must be enclosed in brackets and precede other
entries (bar the optional comments) as in:

// Decompose the field TextBody
[TextBody]
(rest of control file)

After the field name is a list of grammar files and expressions. Each entry in
the list has the form:

                                                       
† Every card contains a field called Text in which the main text body is stored.

D
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FileName : Expression .

The file name is a string enclosed in “ (double quotes). You are encouraged to
use relative paths in the file names. The expression is a string-pattern (or
possibly several string-patterns combined with the logical operators). The
expression may be omitted which causes DEC to use the grammar in the
associated file as the default grammar. Exactly one entry with an empty
expression must occur in the control file—you may want to place it either as
the first or the last entry.

If, for example, you have a file called vedi.syn  to cope with records
containing the pattern vedi: , you can express this as:

“vedi.syn”: “vedi:” .

You can make the pattern scan case-insensitive by specifying character sets
and combine the patterns with the logical operators and , or  and not . Thus
if you want to match “Vedi:”  and “vedi:”  you can write:

“vedi.syn”: “Vedi:” or “vedi:” .

or
“vedi.syn”: “[Vv]edi:” .

The syntax of the expression is:

PatternExpression = Expression | EmptyExpression .

Expression = OrExpression { ‘or’ OrExpression } .

EmptyExpression = .

OrExpression = AndExpression { ‘and’ AndExpression } .

AndExpression = [ ‘not’ ] NotExpression .

NotExpression = Pattern | ‘(‘ Expression ‘)’ .

Pattern = String .

DEC Control File Example
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//
// dec.ctl
//
// 1995-09-07 NJD Created
//

// (This control file conforms to the new DEC control
file format
// where a pattern match is performed to determine which
grammar is
// to be used)

// A field name enclosed in brackets causes DEC to
perform the
// decomposition in this field. text is the default field
so it could
// be omitted in this case.
[text]

// This section lists the grammar files to be used. Every
entry has
// the form:
//
// GrammarFile : Expression .
//
// If Expression is omitted, it is used as the default
grammar, i.e.
// when none of the expressions match the default grammar
is applied.

"config\default.syn" : .

// Entries starting from here are searched in the order
specified.
// The first which contains an expression which matches
is used in
// the decomposition. Avoid more than one reference to a
particular
// grammar file as this causes multiple loads of the file
(you may
// want to combine expressions with the OR operator in
this case to
// reduce the number of references to one.)

// As an example we have four kinds of cards. The cards
are
// classified according to whether they contain the word
"Vedi:"
// and/or "ISBN".
// The word "Vedi:" can occur in uppercase or in
lowercase.
// This requires three expressions (cards not containing
any of the
// words are caught by the default grammar, remember?)

"config\vedi.syn" : "[Vv][Ee][Dd][Ii]:" and not "ISBN" .

"config\isbn.syn" : not "[Vv][Ee][Dd][Ii]:" and "ISBN" .

"config\vediisbn.syn" : "[Vv][Ee][Dd][Ii]:" and "ISBN" .

Example: DEC control file

7.2 The grammar files

The grammar files consist of two parts, a dictionary section and a rules
section. The former declares dictionaries which can be used to lookup
elements like place names, author names or publishers while the latter is a
formal description of the records.
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The Dictionary Section

The dictionary section starts with the line
[Dictionary]

or
[Dictionaries]

and is optional. If included, it is a list of dictionary declarations each having
the form

DictionaryName = FileName .

(where FileName is a string enclosed in double quotes)

The left side of the equal sign is an identifier (user-definable name) which can
be referred to in the rules section. The right side specifies the name of the file
containing the dictionary. Identifiers are sequences of letters or digits with the
first one being a letter. Identifiers should not exceed 32 characters. The
filename, which must be enclosed in quotes, conforms to the rules defined by
the underlying operating system, i.e. in DOS™/WINDOWS™ filenames are
restricted to 8 characters possibly followed by a . (dot) and an extension of up
to three characters.

Note that every declaration is terminated by a . (dot). This just ensures
commonality with the rules section where full stops also terminate rules.

The Rules Section

The rules section defines a set of rules which the bibliographic records are
checked against.

The rules section starts with the line
[Rule]

or
[Rules]

and is mandatory. The section is a list of rules each having the form

RuleName = Rule .

(where RuleName is an identifier and Rule is the associated rule whose format
is described below)

Every rule introduces a new named rule which can be referred to in other
rules. The name of the rule is an identifier while the rule is an expression
combined by one more language elements or language primitives. The number
of these primitives is quite limited, but when combined they allow even
complex bibliographic records to be handled.

Language elements

The following language constructs are available:

Sequence—In order to match a sequence of elements you simply enter a rule
containing a list of the elements. For example, if you have defined a Digit
element, a three-digit number could be matched by:
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Number3 = Digit Digit Digit .

Selection—If you have to match one of elements you use the | (vertical bar)
to separate the elements as in:

EdBy = "Ed. by" | "Edited by" .

Note that selection has a very low precedence. If you want to match a year
between 1800 and 1999 the following does not work:

Year = "18" | "19" Digit Digit . // Incorrect

It will match either "18" or a year between 1900 and 1999.

Zero or one occurrence of—Some persons precede colons with a blank,
others do not. If you want to make rules which forgivingly match both these
habits you can define a SmartColon  element as:

SmartColon = [ " " ] ":" .

Zero or more occurrences of—Enclose elements in {} (curly braces) if they
are allowed to occur any number of times. For example, if you want to make
blanks insignificant between other elements you can define a rule which
matches optional blanks as in:

OptBlanks = { Blank } .

You can then insert the OptBlanks  element between other elements which
may or may not be separated by blanks.

Parentheses—Sometimes you have to alter the built-in precedence of the
language elements. The example with the year 1800-1999 can be expressed
as:

Year = ( "18" | "19" ) Digit Digit .

Formal description of the DEC grammar files

The following section is a formal description of the syntax of the DEC

grammar file.

Grammar = Section { Section } .

Section = DictionariesSection | RulesSection .

DictionariesSection = DictionaryHeading DictionaryDeclaration {
DictionaryDeclaration } .

DictionaryHeading = '[ ' ( 'dictionaries ' | 'dictionary ' ) '] ' .

DictionaryDeclaration = DictionaryName '=' DictionaryPath '.' .

RulesSection = RulesHeading NamedRule { NamedRule } .

RulesHeading = '[' ( 'rule ' | 'rules ' ) ']' .

NamedRule = [ FieldName ‘:’ ] Name '=' Rule '.' .

Rule = Sequence { ' | ' Sequence } .

Sequence = SequenceElement { SequenceElement } .

SequenceElement = ( Name | String | '{ ' Rule '} ' | '[ ' Rule '] ' | '( '
Rule ') ' | DictionaryLookup ) .

DictionaryLookup = 'dictlookup ' '(' dictionaryname ')' |
'dictcheck ' '( ' DictionaryName ') ' .
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DEC grammar file - example

//
// dec.ctl
//
// Created: 19-11-95 NJD
// Changed: 19-11-95 NJD
//

[Dictionaries]
Places = "places.tbl" .
FirstNames = "firstnames.tbl" .
LastNames = "lastnames.tbl" .

[Rules]
//////////////////
/// Author rules /
//////////////////
Author = AULastName Comma [Blank] AUFirstName {
[Blank]

  AUFirstName } .
AULastName = InitialWord [ "-" InitialWord ] |

  DictLookup(LastNames) .
AUFirstName = InitialWord | Initial |
DictLookup(FirstNames) .

/////////////////
/// Title rules /
/////////////////
Title =  "I am a title." . // To be further detailed

///////////////////
/// Imprint rules /
///////////////////
Imprint = IMPlace [ Comma ] Blanks IMYear [ Dot ] .
IMPlace = (IMCityName [ Comma Blanks IMStateName ] ) .
IMCityName = InitialWord | ( "[" InitialWord "]" ) .
IMStateName = InitialWord [ Dot ] | Initial Initial.
IMYear = [ "cop." Blank ] IMActYear | "(" IMActYear
")" |

  "[" IMActYear "]" .
IMActYear = (("18" | "19") Digit Digit ) |

  "s.a." | "S.A." |
  (("18" | "19") Digit "-" "?") .

/////////////////
/// Pages rules /
/////////////////
Pages = [ RomNumber (" + " | ", ") ] ((Number [ " +
" Number ]

  " s." [ (" - " | " : ") ("ill." | "noder" [
"." ] |

  "fig.") ] )| (Number [ " + " Number ] " s."
Comma

  " " (RomNumber | "[" Number "]") " tav.") ).

//////////////////
/// Series rules /
//////////////////
Series = "(" SESeriesSpec ")" [ Dot ] .
SESeriesSpec = SESeriesTitle SESeriesDelim SESeriesNumber .
SESeriesTitle = InitialWord { Blank Word } .
SESeriesDelim = Dot Blank | Blank SemiColon Blank .
SESeriesNumber = Number | "Bd. " Number |

  "Bd." Blanks Number Comma Blanks "H. "
Number |

  "Hft." Blank Number | "H. " Number .

// Medium-level rules
RomNumber = RomDigit { RomDigit } .
RomDigit = "I" | "V" | "X" | "L" | "C" | "D" | "M" .
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InitialWord = UpCase { LowCase } .
Initial = UpCase Dot .
Word = Alpha { Alpha } .
Number = Digit { Digit } .
Blanks = Blank { Blank } .

// Low-level rules - aliases
Digit = "${Digit}" .
Alpha = "${Alpha}" .
AlNum = "${AlNum}" .
UpCase = "${UpCase}" .
LowCase = "${LowCase}" .
Newline = "${Newline}" .
Blank = " " .
Dot = "." .
Colon = ":" .
SemiColon = ";" .
Hyphen = "-" .
LParen = "(" .
RParen = ")" .
Slash = "/" .
LBracket = "[" .
RBracket = "]" .
Comma = "," .
CardSeparator = "${ESCAPE}" .

Example: DEC control file
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8 Conversion from the Internal Card Format -
FFORM

fter the cards have been decomposed by the DEC program the resulting
bibliographic records have to be converted into the target format, i.e.

the format in which the cards are to be delivered from the FACIT package. In
this process the cards are exported from the Internal card format and the
Internal character set to a format which can be understood by the receiver of
the cards – usually a database import program.

Depending on the target format, the final conversion is a one-, two- or three-
stage process. The following programs are available:

FFORM Exports the cards from the Internal card format

CMAPConverts the characters to the target character set

UMARC Converts the cards to the UNIMARC format

The FFORM program can convert the cards to a wide range of text formats as
it is unlikely that other programs can accept the cards in the Internal card
format. This section describes the functionalities of the FFORM program.

In order to be able to generate as wide a range as possible of formats, the
FFORM uses a quite comprehensive control file—in fact the control file has the
elements of a small programming language. The reason is that most formats
including the UNIMARC tend to be very specific when it comes to details such
as in which fields to put what contents and in which order, and whether fields
are allowed to be repeated etc. In addition, some auxiliary information often
has to be computed using algorithms which cannot be foreseen at the creation
of the FACIT prototype.

8.1 The control file

As with the other programs in the FACIT package, the control file is used to
describe how the FFORM program is to process the cards. This description has
to be very detailed, but the program automatically reads the cards (which are
in the well-defined Internal card format) from the specified input file so
describing this is not necessary. Therefore the FFORM works by reading the
cards from the input file and then—for each card—carrying out instructions
on how to do the conversion.

In addition to these card-specific instructions which are mandatory, you can
direct FFORM to carry out instructions before the first card is read and after
the last card is written. This is useful if the target format requires information
in leading or trailing sections.

Functions

The instructions in the control file are given by programming sections of code
called functions. In this context a function consists of a series of lines of
program code identified by a function name. The FFORM program uses the

A
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function names to determine when to call (i.e. execute) the functions using the
following rules:

• If your instruction has  a function named OnInit , it is called when the
program starts

• The function OnCard , which is mandatory, is called each time a card is read
• If your instruction has  a function named OnExit , it is called when the

program exits

You code a function simply by writing the name of the function, an opening
and a closing parenthesis and then a series of instructions (technically called
statements) enclosed in curly braces. As an example, the simplest control file
you can get by with is:

OnCard()
{
}

The function does not contain any statements, so it does nothing—the
produced output file will be empty. A slightly more productive example (in
terms of the quantity of produced output) is:

// Generate one line of output per card
OnCard()
{
  output "Hello, World!${Newline}";
}

Here, the character string "Hello, World!"  (excluding the quotes) will
be written to the output file, one per line, as many times as there are cards in
the input file. A few things to note:

• The line starting with double slashes is a comment. It has the same format as
in other control files and is ignored

• The function output  (all in lowercase letters—the language makes a
distinction between uppercase and lowercase letters) is a built-in function
which can be used to write to the output file

• The string is enclosed in quotes and contain the special sequence
"${Newline}"  to denote a newline character—this is analogously to the
other control files

• The single statement is followed by a semicolon which is the statement
terminator. If a function contains multiple statements then each statement
must be followed by a semicolon

Variables

In addition to the statements you can also declare variables which can hold
values. The values can be numbers (integers) or character strings. You can
use variables as places to store intermediate values or results of computations
which can be retrieved later. The variables are declared in the declaration
section which, if present, must precede the statements. The section is
introduced by the word declare  followed by a variable name or a comma-
separated sequence of variable names and terminated with a semicolon. A
variable name is an identifier, i.e. a letter possibly followed by a sequence of
letters or digits. The underscore (_) counts as a letter. Reserved words such
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as declare  and OnCard  have special meanings in the language so you
should refrain from using those as variable names. An example:

// Variable declarations
OnCard()
{
  // Declare the variables i and sum
  declare
    a, b, sum;

  a := 5;              // Assign 5 to a
  b := 7;              // Assign 7 to b
  sum := a + b;        // Compute sum
  print sum;           // Print result
  print "${Newline}";  // Advance to next line
} // OnCard ends

Example: Variable declarations

Here we declare the variables a, b and sum which are then used to perform a
simple calculation. Note the assignment operator ":= " which computes the
result of the expression on the right side and then assigns it to the variable on
the left side. Also note that the variables are separated by a comma and
terminated by a semicolon.

References to card contents

In addition to the variables you declare, one special variable exists named
card . This variable is used to access the contents of the cards from the input
file. It can be used both to retrieve or to modify the contents of the fields in
the card and works otherwise almost like an ordinary variable. When you
make references to the variable you have to specify which field you want to
access as no operators or functions work on whole cards. You do that by
including the name of the field in a string enclosed in brackets as in:†

  Author := Card["Author"]; // Copy contents from card
  Card["Title"] := ""; // Blank title field

Structured variables

In order to reduce the amount of code necessary to produce the output
format it is possible to structure the variables so the FFORM program knows
how to output the variables when their values have been computed. This
feature only works when the output format is hierarchical, but if you carefully
examine the structure of most formats, chances are that they are hierarchical
or contain hierarchical elements.

Consider a format like the following where the fields are tagged and each
record is terminated by a record terminator (a dollar sign). For simplicity we
only have three fields: author, title and date of publication.

AU: Charles Tillon
TI: Les F. T. P. La Guérilla en France
YR: 1967
$

The structure could be declared in the FFORM language as:

                                                       
† Expect some examples from now on which are code fragments
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declare
  REC,       // Root of the record declaration
  REC.AU,    // Author
  REC.TI,    // Title
  REC.YR,    // Date of publication
  REC.TERM;  // Record terminator

Example: Declaring structured variables

The first name, REC, is a normal declaration which simply introduces a new
variable of that name. The following names are all qualified, i.e. contain an
already introduced name (here REC) followed by a dot and then a name of a
subfield (here AU, TI , YR and TERM). After the declaration five variables are
introduced and can be referred to by the names: REC, REC.AU, REC.TI ,
REC.YR and REC.TERM. The names can, by the way, be chosen arbitrarily
but with the constraints that they must conform to the normal rules for
identifiers and that a variable has to be defined before further subfields can be
declared, i.e. it is not by coincidence that REC is declared first in the example.

Each of the five variables behaves as a single independent variable—their
internal hierarchical relationship only comes into effect when producing the
output by invoking the built-in function outputall . This means that you
can use the fully-qualified variables just as normal variables when you code
the statements to extract the information from the card to your variables.
Given the declaration of the REC variable you could generate the output as in
the following code (assuming that the information is present in the card in the
fields AUTHOR, TITLE  and YEAR):

OnCard
{
  (The declaration of REC as shown previously)

  REC.AU := card["AUTHOR"];  // Copy author field
  REC.TI := card["TITLE"];   // Copy title field
  REC.YR := card["YEAR"];    // Copy date field
  REC.TERM := "$";           // Set the record terminator
  outputall REC;             // Write to the output file
} // OnCard ends

Example: outputall

This is actually a working example which copies information from the cards
and produces output. In this bare-bones form it shows the general structure of
most FFORM programs: a declaration of variables, then a statement part which
extracts the information and compiles it into a structured variable which is
finally written by calling the outputall  function.

Although our small example does output the fields in the correct order, it
does not pay too much attention to important details such as the field tags and
the line breaks—we'll have to make it somewhat smarter. We could choose to
explicitely concatenate the tags, the field contents and the line breaks to
produce the desired result. With the AUTHOR field, something like the
following would work (where ¬ represents a space character):

  REC.AU := "AU: ¬" + card["AUTHOR"] + "${Newline}";

Constructs like this would, however, occur many times in the statement part
cluttering up our code. Therefore, the FFORM program offers another method
which is very simple yet powerful. Our problem really boils down to a want



FACIT

FACIT User's Guide (Preliminary Version 06-11-96) 34

that whenever a field is output, it should be possible to specify a prefix and a
postfix, i.e. strings of characters to be written before and after the field.
Prefixes would often be field tags while postfixes would be line breaks. The
prefixes and postfixes are specified in the declaration of the variables, each
variable (regardless of it is a simple variable or a part of a structured variable)
can have a set consisting of a prefix and a postfix associated. If included, the
set is specified as one string (a prefix) or two strings (a prefix and a postfix
separated by a comma) enclosed in parentheses immediately after the
(possibly qualified) variable name. If you want a postfix but no prefix you
have to specify an empty prefix since the FFORM program interprets a single
string as a prefix.

With this facility our code can now easily be enhanced to cater for the tags
and newlines:

OnCard
{
  declare
    REC    ("", "$${Newline}"),    // Root of the record
    REC.AU ("AU: ¬", "${Newline}"), // Author
    REC.TI ("TI: ¬", "${Newline}"), // Title
    REC.YR ("YR: ¬", "${Newline}"); // Date of publication

  REC.AU := card["AUTHOR"];  // Copy author field
  REC.TI := card["TITLE"];   // Copy title field
  REC.YR := card["YEAR"];    // Copy date field
  outputall REC;             // Write to the output file
} // OnCard ends

Example: Structured variables output via outputall

Each subfield now has the tag as the prefix and a line break as the postfix.
This ensures that each field is printed properly tagged, each on a single line.
Also note that the record terminator field is gone, it is now specified as a
postfix to the REC variable which is the root of the declaration. You might
find it a little puzzling that the record terminator is specified in the declaration
of the root variable and not as a postfix to the last variable (REC.YR). Two
comments to that: the prefix and postfix are only written if the associated field
is not empty, thus the record terminator would be lost if the last field was
empty. It is also more logical to associate the record terminator with the root
declaration than with the field that happens to be last.

When outputall  produces the output it uses the following rules which
also explain why the record terminator comes out last and not before the
subfields:

I If the variable and all subfields, if any, are empty nothing is output

II The prefix is written, if specified

III The value of the variable is output, if not empty

IV All subfields, if any, are processed recursively using rules I-V

V The postfix is written, if specified
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Structured variables—a larger example

Consider the UNIMARC format where the cards contain fields which then
contain indicators and subfields which in turn contain names and values. This
is illustrated in the following example (where ¬ again represents a space):

  001   83.041470.3
  010   ¬¬$a3-515-02355-0$bkart.$dDM46.00
  020   ¬¬$aDE$b88,A22,0260
  (…)
  801   ¬3$aDE$bGyFmDB

Note how all the fields except the 001 field consist of a tag followed by two
indicators and then a number of subfields. The structure of this record fits
neatly into the variable declaration of the following example which shows
how to declare hierarchical variables, extract card contents and output the
result:
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//
//  unimarc.ctl
//
//  UNIMARC script
//
//  1995-05-09 NJD  Created
//

OnCard()
{
  declare
    C,    // Groups together the entire declaration

  // 001: Identifier field - does not contain
  // indicators or subfields
    C.F001    ("001 ", "${Newline}"),

  // 010: ISBN
    C.F010    ("010 ", "${Newline}"),
    C.F010.F00,                      // Indicators
    C.F010.A  ("$a"),                // Number (ISBN)
    C.F010.B  ("$b"),                // Qualification of ISBN
    C.F010.D  ("$d"),                // Terms of availability,
price

  // 020: National bibliography number
    C.F020    ("020 ", "${Newline}"),
    C.F020.F00,                      // Indicators
    C.F020.A  ("$a"),                // Country code
    C.F020.B  ("$b"),                // Number

  // (Declarations for omitted fields would go here)

  // 801: Originating source
    C.F801    ("801 ", "${Newline}"),
    C.F801.F00,                      // Indicators
    C.F801.A  ("$a"),                // Country
    C.F801.B  ("$b");                // Agency

  // Now we've specified the structure of the format. Then
  // we'll put something into the structure

  C.F001  := card["ID"];             // Copy record identifier

  C.F010.F00  := "  ";               // Indicators are blanks
  C.F010.A  := card["ISBN"];         // Copy ISBN
  C.F010.B  := card["ISBN_Q"];       // Copy ISBN qualifier
  C.F010.D  := card["PRICE"];        // Copy price

  C.F020.F00  := "  ";               // Indicators are blank
  C.F020.A  := card["NAT_COUNTRY"];  // Country of nat'l
                                     // bibliography
  C.F020.B  := card["NUMBER"];       // Copy assigned number

  C.F801.F00  := " 3";               // 1st indicator is
blank,
                                     // 2nd indicator is 3
  C.F801.A  := card["ISS_COUNTRY"];  // Country of issuing
                                     // agency
  C.F801.B  := card["AGENCY"];       // Issuing agency number

  // Finally, we write the result to the output file
  outputall C;
}  // OnCard ends

Example: Structured variables
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The option clause

When generating output formats it is sometimes desirable to avoid fields
which spans multiple lines, i.e. fields containg line breaks. These could have
been explicitely inserted by a line wrap program or simply not filtered away.
The FFORM program enables you to filter away such line breaks via the
option  clause. It can only occur once per fform control file and has the
following format:

option newline String;

where String is a string of characters which should be written to the output
file whenever a line break would otherwise be written. The string can be the
empty string which causes line breaks to be filtered away.

Statements

The most common statement is probably the assignment statement. It has a
variable or a reference to the special variable card  on the left side of an
assignment operator := (colon immediately followed by equal) and an
expression on the right side. The expression is evaluated and the result is
stored in the variable. Examples:

a := b; // Copies value of b to a
c := c + "." // Appends a dot to c
card["Author"] := "Andersen"; // Stores "Andersen" in the
card variable

// in the field called
"Author"
author := card["Author"]; // Fetches contents of
"Author" field and

// Stores it in the variable
author. If

// a field named "Author" does
not exist

// in the card variable a
null-string is

// returned

We have already met one of the structured statements—the curly braces can
be used to group several statements into a compound statement. Technically,
every function you code contain only one statement immediately following the
function header. This also applies to two special statements, the if  and
while  statements which is used to express selection and looping.

The if  statement is a conditional statement and has the following format:
if( condition )

statement

or:
if( condition )

statement-1
else

statement-2

The two versions work as you probably expect. The statement in the first
version is only executed if the condition is true (all values bar 0), while
version two executes statement-1 if the condition evaluates to true and
statement-2 otherwise.

The while  statement is used to perform looping. In the form
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while( expression )
statement

it executes the statement as long as expression evaluates to true—don't forget
to include code which alters the expression or the programs executes for a
very long time.

Both the if  and while  statements can accept only a single statement, so
group your statements with the curly braces if a single statement doesn't
suffice.

Built-in functions

The following built-in functions are available:

assert( expression) Checks that expression
evaluates to true (all values
except 0). If expression
evaluates to false (0) FFORM

displays the message
"Assertion failed"  and
terminates execution. Useful
when debugging programs.

copy( string, start) Returns a substring of string
consisting of the characters
beginning from position start to
the end of string. The first
position is 1.

copy( string, start, count) Returns a substring of string
consisting of count characters
beginning from position start.
The first position is 1.

firstfield() Returns the name of the first
field in the card  variable.
Combined with the
nextfield  function you can
obtain a list of all fields in the
current record. Returns an
empty string if no field is found.
The field names are not
returned in any particular order.

instr( string, sub-string) Scans string and returns the
position of the leftmost
occurrence of sub-string in
string. Returns 0 if not found.

input variable Inputs a line from the console.
The line is stored in variable as
string expression—you can
convert input numbers to
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numeric values via the num
function.

left( string, count) Returns the leftmost count
characters from string.

length( string) Returns the length of the string
which can be any expression
which evaluates to a string.

nextfield() Returns the name of the next
field. An empty string is
returned if no more fields are
found. Requires firstfield
to be called previously.

now() Returns the current time in the
format YYYY-MM-DD
hh:mm:ss (see now with
format)

now( format) Returns the current time.
format is a format string where
string sequences are mapped as
follows:

YYYY: year, 4 digits

YY: year, 2 digits

MMMM: full name of month

MMM: name of month, first three
letters

MM: month number, 2 digits
(01-12)

DDDD: full name of weekday

DDD: weekday, first three
letters

DD: day number, 1-31

hh : hour, 00-23

mm: minute, 00-59

ss : second, 00-59

\  (backslash) prevents the next
character from being translated.

All other characters go through
untranslated.
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num(string) Converts the string expression
string to a numeric expression
and returns the result. Fails if
string is not a valid number.

str( number) Converts the numeric
expression number to a string
expression and returns the
result. See also num() .

upper( string), lower( string) Converts lowercase (uppercase)
letters in string to uppercase
(lowercase) and returns the
result.

output( expression) Evaluates expression and sends
the result to the output file. Can
be integer ot string values. A
line break is not added.

outputall( structured-variable) Outputs structured-variable
recursively to the output file.

print( expression) Evaluates expression and sends
the result to the screen. Can be
integer or string values. A line
break is not added.

right( string, count) Returns the rightmost count
characters from string.

Operators

Below is a list of the operators (ordered by their precedence):

() Parentheses (highest). Use the parentheses to force a
particular order of evaluation.

* , / , % Multiplication, division, remainder operator. Use
multiplicative operators on integers only with one
exception: you can multiply a string with an integer. 3
* "a" is "aaa".

+, - Addition, subtraction.

<, <=, <>, >=, >, = Relational operators. Used to compare values.
Returns true (1) if the condition is fulfilled otherwise
false (0). Integer values compare as expected, string
values are compared lexicographically.

not Logical negation

and Logical and
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or Logical or (inclusive)

:= Assignment (lowest)

Syntax

The formal syntax of the FFORM language is as follows:

ControlFile = Definition {  Definition }

Definition = OptionSection | FuncDef | Declaration

OptionSection = 'options ' OptionSpec { ', ' OptionSpec } '; '

OptionSpec = 'newline ' String

FuncDef = Name ParamSpec Block

ParamSpec = '( ' Name { ', ' Name } ') '

Block = '{ ' [ Declaration ] Statements '} '

Declaration = 'declare ' VarList '; '

VarList = VarSpec { ', ' VarSpec }

VarSpec = QualifiedName [ '( ' VarDetails ') ' ]

QualifiedName = Name { '. ' Name }

VarDetails = PreFix [ ',' PostFix ]

Statements = { Statement }

Statement = AssignmentStatement | WhileStm | IfStm |
ReturnStm | PrintStm | InputStm | OutputAllStm
| OutputStm | AssertStm | Block

AssignmentStatement = ( Name | QualifiedName | CardReference ) ':= '
Expression '; '

WhileStm = 'while ' Expression [ 'do ' ] Statement

IfStm = 'if ' Expression [ 'then ' ] Statement [ 'else '
Statement ]

ReturnStm = 'return ' Expression '; '

PrintStm = 'print ' Expression '; '

InputStm = 'input ' ( Name | QualifiedName ) '; '

OutputAllStm = 'outputAll ' ( Name | QualifiedName ) '; '

OutputStm = 'output ' Expression '; '

AssertStm = 'assert ' Expression ';'

Expression = AndExpression { 'or ' AndExpression }

AndExpression = NotExpression { 'and ' NotExpression }

NotExpression = { 'not ' } RelationalExpression

RelationalExpression = AdditiveExpression [ RelationalOperator
AdditiveExpression ]

AdditiveExpression = MultiplicativeExpression { AdditiveOperator
MultiplicativeExpression }
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MultiplicativeExpression= NegateExpression { MultiplicativeOperator
NegateExpression }

NegateExpression = { NegationOperator } Factor

Factor = Name | QualifiedName | CardReference | String
| Number | FunctionCall  | '( ' Expression ') '

FunctionCall = BuiltInFunction | UserFunctionName '( ' [
Expression { ', ' Expression } ] ' ) '

BuiltInFunction = 'copy ' '( ' String ', ' Integer [ ', ' Integer ] ') ' |

'firstfield ' '( ' ') ' |

'instr ' '( ' String ', ' String ') ' |

'left ' '( ' String ', ' Integer ') ' |

'length ' '( ' string ') ' |

'lower ' '( ' String ') ' |

'nextfield ' '( ' ') ' |

'now' '( ' String ') ' |

'num'  '( ' String ') ' |

'right ' '( ' String ', ' Integer ') ' |

'str ' '( ' Integer ') ' |

'upper ' '( ' String  ') '

RelationalOperator = '<' | '<=' | '=' | '!= ' | '>=' | '>'

AdditiveOperator = '+' | '- '

MultiplicativeOperator = '* ' | '/ ' | '%'

NegationOperator = '+' | '- '

LValue = QualifiedName

Number = RealNumber | Integer

RealNumber = Integer [ '. ' Integer ] [ ( 'e' | 'E' ) [ '+' | '- ' ]
Integer ]

Integer = Digit { Digit }

CardReference = 'card ' '[ ' Expression '] '
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9 Conversion to UNIMARC - UMARC

f the receiver of the converted cards requires that the result is in the
UNIMARC format you can, by carefully constructing the control file to the

FFORM program, make FFORM produce output which can be converted into
the UNIMARC format via the UMARC program.

9.1 Input, output and parameters

The UMARC program assumes that the input file complies with the following
rules:

• The file is a text file (possibly containing characters from the Internal
character set)

• The cards are separated by a  $ (dollar sign) on a single line
• Lines other than separators contain a single field consisting of a three-digit

field tag, one blank character, two indicators† and then a number of subfields
• Long lines are not wrapped to span multiple lines
• The subfields are each introduced by a subfield identifier (a $ followed by a

numeric or alphabetic character)
• When a line (field) contains several subfields no characters other than the

subfield identifier are used as separators—do not insert blank characters
between the subfields for example

The following example shows the UMARC equivalent of some examples from
The UNIMARC Manual‡. (The character ¬ represents a blank character)

001 ¬83.041470.3
010 ¬¬¬$a3-515-02355-0$bkart.$dDM46.00
020 ¬¬¬$aDE$b76,N46,0054
100 ¬¬¬$a198001020d1976 ¬¬¬¬|||y0gery01 ¬¬¬¬¬¬ba
101 ¬0¬$aeng
(...)
801 ¬¬3$aDE$GyFmDB
$
001 ¬82-119342
010 ¬¬¬$a0-96905-830-6$bpbk
100 ¬¬¬$a19820526d1981 ¬¬¬¬|||y01 ¬¬¬¬¬¬ba
101 ¬0¬$aeng$afre
(...)
801 ¬¬3$aCA$bCaOONL$c19820526
$
(Rest of file)

Example: UMARC input file

UMARC accepts the following parameters (refer to section Fejl!
Henvisningskilde ikke fundet., page Fejl! Bogmærke er ikke defineret for
a description of the common parameters in the FACIT programs):

• Character definition file (mandatory)

                                                       
† The record identifier field (field 001) does not contain indicators, it consists of the three-

digit field tag, one blank character and the data
‡ BRIAN P. HOLT [1987]. "The UNIMARC Manual," IFLA Universal Bibliographic Control

and International MARC Programme, pp. 446-447

I
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• Control file (mandatory)
• Error file (optional, defaults to screen output)
• Log file (optional)
• Message file (optional)
• Path to common definitions (optional)
• Path to project configuration files (optional)
• On-line help

9.2 The control file

In addition to the information obtained from the input file UMARC needs some
information in order to generate the 24-character record label stipulated to
precede each record in the UNIMARC format. Most fields can be generated
automatically or are set to values expected to be suitable for the records in the
FACIT project.

The following table shows the structure of the record label and how the data
elements are generated:

Element Width Positions Inserted value

Record length 5 0-4 (Generated automatically)

Record status 1 5 'n' (New record)

Record type 1 6 (Set from control file)

Bibliographic level 1 7 (Set from control file)

Hierarchical level code 1 8 Blank (undefined relationship)

(Undefined) 1 9 Blank

Indicator length 1 10 2

Subfield identifier 1 11 2

Base address of data 5 12-16 (Generated automatically)

Encoding level 1 17 1 (sublevel 1)

Descriptive cataloguing form 1 18 (Set from control file)

(Undefined) 1 19 Blank

Length of 'length of field' 1 20 4

Length of 'starting character position'1 21 5

Length of implementation-defined
portion

1 22 0

(Undefined) 1 23 Blank
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The format of the control file is very simple. It simply consists of three lines
containing values for the data elements which are set via the control file. The
format is:

recordtype = " Record Type"

bibliographiclevel = " Bibliographic Level"

descriptionlevel = " Description Level"

The value of all three entries must be a single character enclosed in double
quotes. Comments are allowed. An example:

// umarc.ctl
//
// 1995-06-29 NJD Created
//
// umarc control file.
//

recordtype = "a" // Language material, printed
bibliographiclevel = "m" // Monographic item
descriptionlevel = "i" // Partial or incomplete ISBD
form
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10 Character mapping - CMAP

y now the records have left the Internal card format but they are still in
the Internal character set. If the target character set is a 7-bit, 8-bit, 16-

bit, or the Unicode character set you can use the program CMAP to carry out
the final character conversion. The character sets with the listed widths can, in
fact, both be input to and output from CMAP so the functionalities of this
program make CMAP a superset of the B2W program. This means that you can
substitute the B2W program with the CMAP program when converting to the
Internal character set in the first phases of the program chain—although you'll
have to specify the character translations as a list of substitutions rather than
as a mix of a table and a list in the B2W program.

10.1 Input, output and parameters

As already discussed, CMAP reads and produces the mentioned formats. CMAP

expects the first two arguments on the command line not prefixed by - (a
dash) to be the names of the input file and the output file respectively. CMAP

also produces a report which lists the characters in the input file which CMAP

was unable to translate as they were not included in the directions in the
control file. The report is written to the file whose name you specify with the
report file switch. If a file with the given name already exists CMAP appends
the report to the file.

CMAP accepts the following parameters (refer to section Fejl!
Henvisningskilde ikke fundet., page Fejl! Bogmærke er ikke defineret for
a description of the common parameters in the FACIT programs):

• Character definition file (mandatory)
• Control file (mandatory)
• Error file (optional, defaults to screen output)
• Log file (optional)
• Message file (optional)
• Path to common definitions (optional)
• Path to project configuration files (optional)
• Report file (mandatory, a map of unmatched characters is appended to the

specified file)
• On-line help

10.2 The control file

CMAP performs the character mapping according to specifications in a control
file. First the input and output character sets are specified—these can be 7-bit,
8-bit, 16-bit and the Internal character set formats. The 7-bit and 8-bit formats
are identical except that the most significant bit is ignored when reading and
zeroed when writing the 7-bit format, i.e. each character is a byte wide in both
formats. In the 16-bit format every character is a 16-bit word with the least
significant byte preceding the most significant. When converting from/to the

B
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Internal character set the characters are stored in a way which is compatible
with the other programs in the FACIT package.

Syntactically, the formats as:

input  = InputFormat

output = OutputFormat, where

InputFormat and OutputFormat are either 7, 8, 16  or ics .

After the format specifications follows the actual translation table. This is a
sequence of substitutions, each on a single line. A substitution contains a pair
of character or strings separated by a = (equal sign). On the left side of the
equal sign you specify which the string or character in the input file is to be
replaced by the string or character on the right side in the output file. Literal
strings as well as character numbers in decimal or hexadecimal (prefixed by
&—an ampersand) can be part of the specifications† . CMAP coalesces
adjacent strings or character numbers automatically so you are free to mix
strings and character numbers. Example:

&0c = "$" &0a // Form Feeds are mapped to a dollar
sign followed

// by a Newline

The characters you specify (by character numbers or in literal strings) are
restricted to be within the confines of the character number interval of the
selected format, the left side characters by the input format and the right side
of the output format. The intervals are as follows:

• Characters 1-127 are valid in the 7-bit format
• Characters 1-255 are valid in the 8-bit format
• Characters 1-32767 are valid in the 16-bit format
• Characters 1-9999 are valid in the Internal character set format

All programs in the FACIT package treat character 0 (zero) as a special
character so it is, alas, not possible to either read or write this character—use
it solely for its special meanings such as to identify unmatched characters in
the CMAP program.

You can make CMAP filter away strings or characters by specifying character
number 0 (zero) or a null string on the right side. You can also specify a null
string on the left side—this causes CMAP to output the corresponding right
side string to the output file whenever a character is read from the input file
which does not have en entry in the substitution list, i.e. you can specify a
string which all unmatched characters are to be mapped to. This is desirable
as unmatched characters are otherwise lost. However, do check your output
files for this string and update the control file if the string is present in the
output files.

You can insert comments in the usual way, two slashes (// ) introduce
comments which are terminated by line breaks—we recommend that you add

                                                       
† Please proceed with caution when entering literal strings—the characters you see on the

screen may vary depending on the editor you use and the currently active Code
Page/character set in MS-DOS®/WINDOWS™. In general, only the english letters a-z, the
digits 0-9 and a few special characters share their character numbers in most character sets.
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a comment to each substitution with the name of the character as character
translation tables are inherently very error prone.

Please note that all left-hand specifications with two or more characters
(strings or sequences of character numbers) are checked in the same order as
they are entered and that the first which matches a string in the input file
triggers the corresponding right-side specification to be written. This means
that the order of the substitutions is important—this is analogously to the
SSUB string substitution program. In addition, multi-character specifications
are checked first and the single character specifications are checked only after
an exhaustive check of the multi-character specifications fails—in this aspect
CMAP mimicks B2W.

You can steer clear of these ordering problems by avoiding the translations
with the left-side multi-character specifications—after all, these are only
necessary if the records contain characters which are represented by multi-
character sequences.

Below is an example showing a CMAP control file to convert from the Internal
character set to an 8-bit MS-DOS® text file using Code Page 850.

//
// CMAP control file - conversion from ics to Code Page
850

input = ics // Convert from the internal character
set
output = 8 // to an 8 bit character set

"" = "<?>" // Unexpected characters are mapped to
an easily-

// recognisable string

&0a = &0d &0a // Line breaks in the internal
character set are

// represented by character &a (10
decimal).

// These are converted to the Carriage
Return/Line // Feed as in MS-DOS text
files

&0d = &00 // Any Carriage Returns which have
crept in are

// discarded

&20 = &20 // Space
&21 = &21 // Exclamation mark
&22 = &22 // Double quote
(...)
&41 = &41 // Latin letter A
&42 = &42 // Latin letter B
(...)
&0221 = &b5 // Latin letter A with acute
&0228 = &b7 // Latin letter A with grave
(...)

Example: CMAP control file
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11 Executing the Project Programs - FMAKE

hen you press Execute in the Project Menu the Shell generates a
project file which describes the paths and files in the project. This file

is subsequently read by the  FMAKE program—automatically invoked by the
Shell. FMAKE then determines which programs are to be executed in order to
produce the desired output files.

This transparent usage is probably how you normally would use FMAKE. In
this way you don't have to care about project files. There are, however,
occasions where you might prefer to execute FMAKE directly from the
command line (the MS-DOS® prompt). If you plan to achieve a higher level of
automation you can construct batch files to process several project files
without user intervention via the Shell.

11.1 Input, output and parameters

FMAKE uses only a single command-line parameter—when you start the
program you only have to specify the control file. Input and output files are
not used.

11.2 The control file

The easiest way to construct a project file/control file is to use the Shell: Set
up your project and the dependencies and press Execute. The Shell then
generates a project file named project.mak  located in the project
directory of the current project. Such a file is generated each time a project is
executed via the Shell so you may want to rename the project file to prevent it
from being accidentally overwritten later. You may also (as we recommend)
leave the project file unchanged and use the Shell to update the file if
necessary, this keeps the project file and the project information in the Shell
synchronised.

You can see the format of a project file simply by examining a generated file.
The entries are as follows:

• ProgPath —The path to the programs directory, i.e. the directory
containing programs in the FACIT package. All programs used in the project
files should be located here.

• CommonPath—The path to definitions common to all projects in the FACIT

package.
• ProjPath —The path to the project directory of the current project.
• ConfigPath —The path to the configuration files of the current project.

Usually a subdirectory to the project directory.
• DepOrder —The order of the comman-separated fields in the dependencies.

The following fields are supported:

fldProjectID —The Shell's internal ID of the project. This is not
important to you, just leave it unchanged.

W
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fldDependencyID — The Shell's internal ID of the dependency. This is
not important to you. Several lines with the same dependency ID occur if
several switches are associated with a dependency. If this happends it is
important that the dependency ID is the same for the switches involved,
otherwise FMAKE cannot combine the switches correctly.

fldSourcePath —The path to the source files of the current dependency.

fldSourceExt —The extension of the source files of the current
dependency.

fldTargetPath , fldTargetExt —(Analogous to source)

fldCommand —The command (program) used to generate the target files.

fldParameters —Auxiliary parameters used by the program.

fldIntroducer —Switch introducer, usually -  (a dash).

fldParameter —Parameter (such as the name of the control file).

flddate , fldTime —Date/time of the last change made to the
dependency.

The following example shows the format of the project files. The symbol ➘ is
inserted where lines are wrapped to fit the page width but may not be
wrapped in the project file.
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//
// project.mak
// Generated project file for the project FACIT - TEST
// Do not modify
//
// Generated: 1995-07-04 14.25.12
//
// FACIT Project - SYNERGI 1994, 1995
//
// SYNERGI
// Bakkevej 13
// DK-2950 Vedbaek
// Tel.: +45 45 66 00 56
// Fax.: +45 42 89 44 56
// (Niels Jakob Darger)
//

// Path to FACIT programs directory
ProgPath="C:\FACIT\BIN"

// Path to FACIT common definitions directory
CommonPath="C:\FACIT\COMMON"

// Path to the current project
ProjPath="C:\FACIT\PROJECTS\TEST"

// Path to configuration files
ConfigPath="C:\FACIT\PROJECTS\TEST\CONFIG"

// Order of fields in dependencies
DepOrder=fldProjectID, fldDependencyID, fldSourcePath,
fldSourceExt,
➘ fldTargetPath, fldTargetExt, fldCommand, fldParameters,
fldIntroducer,
➘ fldParameter, fldDate, fldTime

// Dependencies
Dep="30", "123", "FFORM", "FRM", "UMARC", "UNI", "UMARC",
➘ "-CC:\FACIT\COMMON\FACIT.CHR -cunimarc.ctl", "", "", "7897",
"33310"
Dep="30", "122", "DEC", "DEC", "FFORM", "FRM", "FFORM",
➘ "-CC:\FACIT\COMMON\FACIT.CHR -cFFORM.CTL", "", "", "7894",
"21174"
Dep="30", "121", "SSUB", "SUB", "DEC", "DEC", "DEC",
➘ "-CC:\FACIT\COMMON\FACIT.CHR -cDEC.CTL", "", "", "7885",
"32298"
Dep="30", "120", "W2INT", "W2I", "SSUB", "SUB", "SSUB",
➘ "-CC:\FACIT\COMMON\FACIT.CHR -cSSUB.CTL", "", "", "7885",
"32226"
Dep="30", "119", "CMAP-IN", "CMP", "W2INT", "W2I", "W2INT",
➘ "-CC:\FACIT\COMMON\FACIT.CHR -cW2INT.CTL -b$", "", "",
"7885", "31332"
Dep="30", "118", "IMPORT", "ICR", "CMAP-IN", "CMP", "CMAP",
➘ "-CC:\FACIT\COMMON\FACIT.CHR -cCMAP-IN.CTL -rCMAP-IN.RPT",
"", "",
➘ "7885", "32092"

Example: FMAKE project file
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12 Switches and Parameters

lexibility and ease-of-use are two attractive objectives and, therefore, they
are almost by definition mutually exclusive. When running the programs

in the FACIT package you often have to specify a lot of parameters which tell
the application programs how to handle various tasks. In return for this effort
you can capitalise on the built-in flexibility of the programs.

Although all of the application programs take input from several files and can
produce output to several (other) files, every program usually reads most of
the input (the bibliographic records) from a single file and writes most of the
output to another file. These files are called the input file and output file
respectively and are specified simply by including their names as command
line arguments to the programs.

Other files such as the control files, character definition files and log files are
specified via switches on the command line. In this section we concentrate on
the command line arguments which also are used to communicate other
information to the programs.

When running the programs in the FACIT package (via the Shell or directly
from the command line) you have to include the names of the input files and
output files and usually some switches. The number of switches which are
mandatory can vary from program to program and the description of each
program includes a section listing the switches which the program accepts. All
switches in the package work identically, however. Every switch consists of
an introducer (a dash), a letter and optionally a string of characters. When
running the programs from the command line you have to separate the input
and output file names and the switches with at least one blank. You may not,
however, include blanks between the switch introducer, the switch letter or
the string. This applies whether you operate the programs from the command
line or the shell.

The switches that are common are (although not every program supports all
swicthes):

Switch                                                            Description

-b Boundary Specifies the card separator or
boundary, i.e. the sequence
used to separate the cards.
Applies only to teh W2INT

program.

-C CharacterDefinitionFile Specifies the character
definition file for the Internal
character set. Mandatory in all
programs. This switch is
automatically inserted by the
Shell if the Uses Char.
Def. File  option is checked

F
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in the Project Menu. See also
the -P switch.

-c ControlFile Specifies the control file.
Mandatory in most programs.
Works with the -p switch.

-E ErrorFile Specifies the file which error
messages are to be written to.
Defaults to the screen if not
specified.

-L LogFile Specifies the file which should
be used to log information
about the programs executed
and the parameters used.

-MMessageFile Specifies the message-
translation file which contains
error messages to assist
diagnostics. Only concise
messages are output if the file is
omitted. Works with the -p
switch.

-P CommonPath Specifies the path to the
configuration files common to
the projects. If you use this
switch the programs will search
the specified directory for the
character definition file and
message-translation files.

-p ConfigPath Specifies the path to the
configuration files of the
current project. If you use this
switch you can omit the path to
the configuration/control files in
the other switches as the
programs will search the
specified directory.

-r ReportFile Specifies which file a report
should be sent to. Used in the
CMAP program to generate a
report of unmatched characters.

-? Causes a concise help to be
displayed.

Due to the number of switches command lines have a tendency to be quite
large. This is a problem as the length of command line MS-DOS® in the
current version cannot exceed 128 characters. To circumvent this restriction



FACIT

FACIT User's Guide (Preliminary Version 06-11-96) 54

all the FACIT programs support response files. A responce file is simply a text
file in which the command line is placed, the name of the response file is then
given to the program via the following syntax:

ProgramName @ResponseFile

There cannot be any blanks between the @ (commercial at sign) and the name
of the response file. Please not that the usual switch introducer (the dash) is
not present.

Response files are automatically created, supplied to the programs and
removed  when running programs from the Shell, but it is your responsibility
to remove response files if you create your own. The Shell can execute other
programs than those of the package, but they have to be compatible with the
response file scheme.
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13 The Internal Character Set

TODO: Discuss the Internal character set.

13.1 Wildcards

The Internal character set supports wildcards which is a convenient way of
referring to special groups of characters such as lowercase letters or digits.
Wildcards are specified as a character sequence initiated by a $ (dollar sign)
followed by a name enclosed in {} (curly braces) as in ${LowCase} .

The following wildcards are available:

${Any} Matches any character.

${Newline} Matches a newline character.

${WS} Matches white space, i.e. blanks and tabs.

${LowCase} Matches lowercase letters.

${UpCase} Matches uppercase letters.

${Alpha} Matches all letters.

${Digit} Matches digits.

${AlNum} Matches letters or digits.

${NoNewline} Matches all characters except newline characters.

${NoWS} Matches all characters except white space.

${NoLowCase} Matches all characters except lowercase letters.

${NoUpCase} Matches all characters except uppercase letters.

${NoAlpha} Matches all characters except letters.

${NoDigit} Matches all characters except digits.

${NoAlNum} Matches all characters except letters and digits.
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14 Error Codes

he following section lists the error codes and messages generated by the
FACIT sub-programs. All sub-programs display errors in the form:

ProgramName: ErrorCode: Text, where

• ProgramName is the name of the program which detected the error
• ErrorCode is the error number
• Text is a message describing the error

Code: ERR-1000: Internal program error.
Description: Indicates a serious internal program error and should not

occur.

Code: ERR-2000: Memory error.
Description: There was insufficient memory to complete the operation.
Fix: Try to increase the amount of available memory. You may

have to consult your WINDOWS™ and MS-DOS®
documentation.

Code: ERR-3000: Invalid switch.
Description: You entered a switch which was not understood by the

program.
Fix: Check the documentation and use the correct switch.

Code: ERR-3010: No input file specified.
Description: The program requires an input file which was not supplied.

This error is not expected to occur if you use the FACIT shell to
start the programs.

Fix: Check if your dependencies were correctly specified if you use
the shell. Otherwise make sure the input file is specified.

Code: ERR-3020: No output file specified.
Description: The program requires an output file which was not supplied.

This error is not expected to occur if you use the FACIT shell to
start the programs.

Fix: Check if your dependencies were correctly specified if you use
the shell. Otherwise make sure the output file is specified.

Code: ERR-3030: No char. def. file specified.
Description: The program requires a Character definition file which was

not supported.
Fix: Make sure that the toggle box which specifies that the program

uses the Character definition file is checked in the
dependencies menu (indicated by a cross). Alternatively,
specify the file directly using the appropriate switch.

Code: ERR-3040: Control file not specified.
Description: The program requires a control file which was not specified.

T
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Fix: Specify the control file in the Dependencies menu using the
appropriate switch.

Code: ERR-3050: Too many file names specified.
Description: The program was started with too many file names.
Fix: Reduce the number of file names. Usually programs require

two file names (input and output). Check if you accidentally
left out a switch introducer (a dash) which caused the program
to interpret a switch as a file name.

Code: ERR-3060: Report file not specified.
Description: The program requires a report file to which information about

the processing is sent to.
Fix: Supply a report file.

Code: ERR-4000: I/O error.
Description: A general input/output error occurred.

Code: ERR-4010: Error opening input file.
Description: The program could not open the input file.
Fix: Depends on the cause:

The file does not exist (create the file or use another file)
The drive and/or path specifications are incorrect (correct)
The file is opened by another program (close the program)
Not enough file handles are available (increase the number of
file handles in your CONFIG.SYS file — check your MS-DOS®
documentation)

Code: ERR-4020: Error reading input file.
Description: An error occurred while reading the input file.
Fix: Check that the input file types are correct, i.e. programs which

expect files in the internal card format should be supplied only
with files in this format.

Code: ERR-4030: Error closing input file.
Description: An error occurred while closing the input file. Not expected to

occur unless the disk is full.

Code: ERR-4040: Error opening output file.
Description: The program could not open the output file for writing, i.e.

creating a new file or overwrite an existing file.
Fix: Depends on the cause:

Incorrect path/drive (correct)
The file is opened by another program (close the program)
Not enough file handles (increase the number of file handles in
your CONFIG.SYS file — check your MS-DOS® documentation)
Existing file is read-only (change the file status in the FILE

MANAGER)
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The disk has insufficient available space to create the file

Code: ERR-4050: Error writing output file.
Description: There was an error while writing the output file.
Fix: Usually caused by insufficient space on the disk.

Code: ERR-4060: Error closing output file.
Description: There was an error while closing the output file.
Fix: Usually caused by insufficient space on the disk.

Code: ERR-4070: Error opening the control file.
Description: The program could not open the control file.
Fix: Check if the file name is correct, the file is actually present, the

drive/path specification is correct, the file is not opened by
another program and that the path to configuration files of the
current project is correct in the FACIT shell.

Code: ERR-4080: Error updating control file.
Description: This error is reported by the W2INT program if the control file

used when generating card IDs is incorrect, i.e. if it is not
possible to compute the sequence of IDs.

Fix: Check that the control file consists of a single line complying
with the rules of the W2INT control files.

Code: ERR-4090: Error Writing the control file.
Description: An error occurred while the control file was being updated.
Fix: Most programs do not change the control file, but if the error

occurs, check that the control file is not read-only and that
there is sufficient space on the disk.

Code: ERR-4100: Error opening message file
Description: The message translation file could not be opened.
Fix: Make sure that the correct message file is specified and that is

exists.

Code: ERR-4110: Error opening character definition file.
Description: The specified character definition file could not be opened.
Fix: Make sure that the correct character definition file is specified

and that is exists.

Code: ERR-4120: Error opening error file.
Description: The specified error file could not be created.
Fix: Check that a valid path is given and that the disk has

sufficiently space and is not read-only.

Code: ERR-4130: Error opening response file.
Description: The specified response file could not be opened.
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Fix: Make sure that the correct response file is specified and that is
exists.

Code: ERR-4140: Error accessing log file.
Description: The log file could not be opened.
Fix: Check that a valid path is given and that the disk has

sufficiently space and is not read-only.

Code: ERR-4150: Error opening rules file.
Description: The specified rules file could not be opened.
Fix: Make sure that the correct rules file is specified and that is

exists.

Code: ERR-4160: Error opening report file.
Description: The specified report file could not be opened.
Fix: Check that a valid path is given and that the drive has

sufficiently space and is not read-only.

Code: ERR-4170: Error writing report file.
Description: An error occured while writing the report file. This is almost

always because the disk became full.
Fix: Check that the disk has sufficient space.

Code: ERR-4180: Error closing report file.
Description: An error occured while writing the report file. This is almost

always because the disk beacme full.
Fix: Check that the disk has sufficient space.

Code: ERR-4190: Error opening temporary file.
Description: A temporary file could not be opened.
Fix: Check that the disk has sufficient space.

Code: ERR-5000: Syntax error in control file.
Description: The control file could not be understood.
Fix: Check that your control file has the correct syntax.

Code: ERR-5010: Empty or unrecognised definition.
Description: A rule in the rules file was empty or was not recognised.
Fix: Correct the rule.

Code: ERR-5030: Syntax error in input file.
Description: The input file contained a syntax error. This error usually

occurs if the FFORM program did not produce a valid UMARC

input file.
Fix: Correct the FFORM control file.

Code: ERR-5040: Execution error.
Description: The FFORM detected an execution error.
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Fix: Correct your FFORM control file.

Code: ERR-5050: Invalid value.
Description: The FFORM program detected an invalid value. This error

usually occurs if you pass a string argument to a function
expecting a numeric value or if you try to use a value of an
uninitialised variable.

Fix: Correct your FFORM control file.

Code: ERR-5060: Duplicate definition.
Description: An attempt was made to redefined a name or a field.
Fix: Use another name for the second definition.

Code: ERR-5070: Undefined field or name.
Description: A field or a name was undefined.
Fix: Check that you use the correct name and it is defined.

Code: ERR-6000: No source to build target.
Description: Only the target files were present, i.e. FMAKE could not find

the source files needed to verify that the target files are up-to-
date.

Fix: Restore the source files, if possible. Otherwise rename or
export the target files from the project.

Code: ERR-7000: Could not spawn program.
Description: A program could not be spawned. Reported by FMAKE when a

specified program could not be started.
Fix: Check that the correct program is specified, that it is present in

the program directory and that sufficient free memory is
available. You may want to consult the MS-DOS®
documentation and release more conventional memory.

Code: ERR-7010: Spawned program failed.
Description: Reported by FMAKE when a subprogram fails. This error is

usually not so interesting as the subprograms diagnostics are
more specific.

Fix: Check the error reported by the subprogram.
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15 Glossary

his section contains a description of some of the central terms and
concepts used in the manual.

B2W—A program which performs the initial character conversion to the
Internal character set.

Base name—The part of the file names before the . (dot). As an example,
README is the base name of the file named README.TXT. See also extension
and paths.

BDEC—A program which performs a basic decomposition of the cards,
partly on the basis of a topographically analysis of the cards.

Character definition file—A file which contains all the information about the
Internal character set such as appearance of the characters, character numbers
and attributes, i.e. whether the characters are special characters or letters.

Character set—A way of specifying character patterns to match multiple
characters. In [] (square brackets) you place the characters which you want to
match. If the first character in the brackets is ^ (a caret) the match is inverted.
You can specify a range of characters using the - (a dash). In this way
“a[12]b” matches “a1b” or “a2b” while “a[^12]b” matches any three-
character sequence starting with “a” and ending with “b”—except “a1b” and
“a2b”. The pattern “[A-Za-z][0-9]” will match any (english) letter followed by
a digit. Not all programs support this facility.

Comments—Text which can be inserted in most control files for later
reference. Comments are ignored when the control files are read. Comments
are introduced by //  (two slashes) and terminate at the end of the line on
which they occur, i.e. if you comments span multiple lines you must include
the double slashes at each line. Commenting your control files is highly
recommended.

Configuration files—A not-so-well-defined group of files which contain
various information which affects how the programs processes the cards. See
also control files.

Control files—Files which contain information which affect the way programs
process the cards. Most programs require one (and only one) control file
whereas the programs usually can require more than one configuration file.
Other than this relationship there exists no clear-cut destinction between
control files and configuration files.

DEC—The program which performs the tagging of the cards.

Delimiter—A character or character-sequence which separates entities. As an
example, the sequence . - (dot-blank-dash) is often used to separate fields on
cards conforming to the ISBD standard.

T



FACIT

FACIT User's Guide (Preliminary Version 06-11-96) 62

Dependencies—Relationships which associate pairs of source/target files in
different stages in the post-processing with programs to generate the target
files from the source files. Used by the FACIT application to determine the
order in which the programs have to be executed in order to process the
cards.

The dependencies also ensure that if any files are manually edited, other files
which are generated on the basis of these edited files are brought up to date,
i.e. the FACIT application will start programs which will read the modified files
and produce a new set of files. In this way you might edit a single file and
cause the application to start a number of programs to bring later files in the
chain up to date.

Extension—The part of the file names after the .  (dot). As an example, TXT is
the extension of the file named README.TXT. See also base name and paths.

FFORM—A program which converts the cards from the Internal card format
to a text format.

FMAKE—A program which determines which other programs are required to
be executed when you press Execute in the FACIT application.

Full path—See paths.

Identifier—A sequence of characters which is used to name an object or
property in some control files. Depending on the control files there may be
both reserved identifiers which have a predefined meaning (identifiers that
already have a special meaning in the language and whose names you
therefore cannot use for your own identifiers) and user-defined identifiers (the
names you introduce in your control files).

Identifiers may contain only letters and digits and must be introduced by a
letter. The _ (underscore) counts as a letter. Usually the identifiers are case-
sensitive, i.e. MyName is considered different from myname.

Internal character set—A 16 bit set of characters which increases the number
of characters which can be represented 256-fold compared to the normal 8 bit
character set used by the current version of WINDOWS™. A central part of the
Internal character set is the character definition file.

Literal string—A string enclosed in " (double quotes).

Mapping table—A table used to in the character conversion in the B2W

program. Consists of a translation table and a substitution table.

Path—A specification which refers to a file or directory in the directory tree.
A path is full if it contains all the directories from the root otherwise it is
relative. As all files or directories have a full path, a relative path implies that
the full path is constructed by prefixing the path to the current directory or a
directory inserted by the application. In most cases you are encouraged to use
relative paths with the application constructing the full paths by prefixing for
example the project directory path or whatever is applicable.
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Programs directory—The directory containing the FACIT programs. The
directory is called BIN and is usually placed as a subdirectory to the FACIT

directory.

Project—A group of dependencies, control files, configuration files used to
process a (more or less) coherent group of card records. Usually stored on
the disk in a directory dedicated to the project as a subdirectory to the
projects directory.

Project directory—The directory containing files of the current project.
Usuallly a subdirectory to the projects directory.

Projects directory—A directory where we recommend that you place all your
FACIT projects—each in a separate subdirectory of the projects directory.

Records—A general term for entities such as dependencies and switches
which are stored in the application.

Record navigation bar—A bar usually situated on the lowest part of the
forms used to browse through records. Displays the number of the current
record and the total number of records.

Record selector bar—Bar usually situated to the left on the form. Used to
select the current record for operations such as deletion or copying.

Relative path—See paths.

Reserved word—A predefined identifier which have a special meaning and
cannot be used as user-defined identifier. Example: declare  cannot be re-
defined in the FFORM control file.

Shell—The user interface in the FACIT application. Consists of a set of menus
primarily to maintain projects.

Source—A set of files used as input to programs. In the dependencies in the
Shell the files are specified by a path and an extension, i.e. all files in the
directory of the path with the specified extension. Usually the programs reads
the files from the source and produces a new set of files, the target.

SSUB—A program primarily intended to assist the correction of systematic
errors. As the program is a generic string substitution program it can be used
at all times while the files are in the Internal card format.

Substitution table—A table of substitutions specifying that instances of strings
in the input are to be substituted by other strings (possibly null-strings which
mean removal). Used in the B2W and SSUB programs.

Switches—Most programs accept switches through which you can pass
information to the programs. All switches have an introducer which is a -  (a
dash) followed by a single letter. Some switches require extra information
such as a file name. Some programs have mandatory switches.

Target—A set of files produced by programs. In the dependencies in the Shell
the files are specified by a path and an extension, i.e. all files in the directory
of the path with the specified extension.
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Translation table—A table used to lookup characters during character
conversion. Usually a translation table contains all 8-bit combinations (256) so
table lookups are guaranteed to succeed. Used in the B2W control file.

UMARC—A program which converts the cards to the UNIMARC format.
Intended to be executed after the FFORM program which prepares the cards
for the UMARC program.

W2INT—A program which converts the cards from a text file in the Internal
character set to the Internal card format. From the W2INT program onwards
all the card files in the process are in the Internal card format.

Wildcards—Special character sequences which are used to represent or
match a group of characters.

In the Internal character set wildcards exist to match groups of characters
such as lowercase letters, digits or white spaces. See section Fejl!
Henvisningskilde ikke fundet., page Fejl! Bogmærke er ikke defineret for
a description of the Internal character set.

In filenames the wildcard ? (question mark) can be used to match a single
character while an * (asterisk) can be used to match a group of characters.
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