


LEGAL NOTICE

This document was prepared under the sponsorship of the Commission
of the European Communities.

Neither the Commission of the European Communities, its contractors
nor any person acting on their behalf:

make any warranty or representation, express or implied, with respect
to the accuracy, completeness, or usefulness of the information contained
in this document, or that the use of any information, apparatus, method
or process disclosed in this document niay not infringe privately owned
rights; or

assume any liability with respect to the use of, or for damages resulting

from the use of any information, apparatus, method or process disclosed
in this document.

This report is on sale at the addresses listed on cover page 4

at the price of B.Fr. 125,—

Commission of the
European Communities
D.G. XIII - C.I.D.
29, rue Aldringen
Luxembourg

September 1974

This document was reproduced on the basis of the best available copy



EUR 5173 e

THE SLC-II LANGUAGE TRANSLATION PACKAGE
USER MANUAL FOR INPUT by W. KOLAR

Commission of the European Communities
Joint Nuclear Research Centre - Ispra Establishment (Italy)
Luxembourg, September 1974 - 98 Pages - 1 Figure - B.Fr. 125,—

The present publication is the user manual of the input program of the
SLC-IIsystem. It givesthe functional description of the program and describes
the different instructions which are at the disposal of a user to code his problem.

An example illustrates the use of the program.

EUR 5173 e

THE SLC-II LANGUAGE TRANSLATION PACKAGE
USER MANUAL FOR INPUT by W. KOLAR

Commission of the European Communities
Joint Nuclear Research Centre - Ispra Establishment (Italy)
Luxembourg, September 1974 - 98 Pages - 1 Figure - B.Fr. 125,—

The present publication is the user manual of the input program of the
SLC-Il system. It givesthe functional description of the program and describes
the different instructions which are at the disposal of a user to code his problem.

An example illustrates the use of the program.

EUR 5173 e

THE SLC-II LANGUAGE TRANSLATION PACKAGE
USER MANUAL FOR INPUT by W. KOLAR

Commission of the European Communities
Joint Nuclear Research Centre - Ispra Establishment (Italy)
Luxembourg, September 1974 - 98 Pages - 1 Figure - B.Fr. 125,—

The present publication is the user manual of the input program of the
SLC-II system. It gives the functional description of the program and describes
the different instructions which are at the disposal of a user to code his problem.

An example illustrates the use of the program.






EUR 5173 e

COMMISSION OF THE EUROPEAN COMMUNITIES

THE SLC-II LANGUAGE TRANSLATION PACKAGE
USER MANUAL FOR INPUT

by

W. KOLAR

1974

Joint Nuclear Research Centre
Ispra Establishment - Italy °



ABSTRACT

The present publication is the user manual of the input program of the
SLC-II system. It gives the functional description of the program and describes
the different instructions which are at the disposal of a user to code his problem.
An example illustrates the use of the program.



7 - 3 ‘ " .

CONTENTS | .~ . Page
1, Introduction ' o .5
2. Functional Description | T , Co
3. Results ' ' 10
4., Programming Considerations 12
APPENDIX No. 1 - | | -

The SLC Instructions 4 17 \
APPENDIX No. 2

System Control Statements : 49
APPENDIX No. 3

Assembly Error Diagnostics - 53 j,
APPENDIX No. 4 .

Execution Error Diagnostics g 63

- APPENDIX No., 5

Example ' | 70






THE SLC -II LANGUAGE TRANSLATION PACKAGE S ‘ j
USER MANUAL FOR INPUT

w. Kola,r_
Remark: It is assumed that the user of this manual
.is familiar with the publication:

1
"Concepts and Facilities”( )

1, INTRODUCTION

TEXTANAL is the input module of the SLC-II system,

Its function is:

1, to read the input text,

2. to extract from the input text the word- and non-word items,

3. to eliminate all insignificant characters or character sequences
from further processing,

4, to list optionally the input text and the word items.

The basic concept of TEXTANAL is to consider the input text as
a sequence of structured text units, called henceforth "objects' (Fig. 1),
The different elements of such an object shall be called ""components'’,
Components may be divided into smaller components. A component,

which is not further divided, is a ''terminal component',

Some eicamples may clarify this principle. An object may be a
book, a bibliographic unit etc. The components of a book may be the
chapters, which themselves are subdivided into paragraphs. These para-
graphs may be considered to be terminal components. One can choose,
of course, other segmentations, which will lead to different components,
A bibliographic unit can consist of the author, the title, the abstract,
the descriptor component etc. Some of these components may be again

subdivided e, g. the author component could consist of a name and an



affiliation subcomponent, the title component could be made up out

of the English title and a title in the original language.

The analysis of an object is performed on two levels, the '‘for-

mat level" and the '"data level!',

1, The format level describes the structure of an object by means of
the '"format grammar', There may exist only one format grammar

per problem case,

2. On the data level the contents of a terminal component are analyzed
by the'data grammazr!, Different terminal components may be ana-

lyzed with different '"data grammars''.

The grammars have to be coded by the user, They consist of:

1, the format syntax table,
. One or more scanner tables,

one or more data syntax tables,

S SV I oV

« the semantic action table,

The format syntax table contains the information of the SL.C -in-
structions which are used to describe the syntax of the formal level,
(Chapter 2.1). Each instruction corresponds to one table entry.

The scanner tables contain the characters of the source text alphabet,
to which a delimiter function for the scanning process has been attri-
buted.

The data syntax tables contain the information of the SL.C -instructions
describing the syntax of terminal components (Chapter 2, 2). Each in-

struction corresponds to one table entry.

The semantic action table contains the SLC -instructions, which
are at the user’s disposal to control and/or to manipulate the input
text character or character sequences (atoms) which have been ac-

cepted by the syntax. Each instruction corresponds to one table



entry.

At execution time these tables are 1inked to interpretive programs,
which are: | |
1, a scanner program,
2, two different parser programs;
a '"format parser'" to analyze the "format syntax',
a '"data parser'' to analyze a ''data syntax'}

3. a semantic interpreter,

The contents of the table entries are analyzed and the program
flow is directed according to the coded information. Only one table

may be linked to each processor at one time.

The tables of the format parser and the semantic interpreter are
linked without user intervention, while the tables of the scanner and the
data syntax have to be specified in an instruction of the format syntax

(ANALYSE).

2, FUNCTIONAL DESCRIPTION

2.1 The Format Level

The format grammar comprises the format parser, the semantic
interpreter and the corresponding tables.

Its function is:

1, to read the input text,

2, to identify the terminal components,

3. to select the scanner and data syntax tables and link them to the pro-
cesser programs,

4, to branch to the data level.

Seven SLC -instructions INPUT, OUTPUT, PARSE, GETADR, VAL,
ANALYSE and PREGEND may be used to describe the syntax of this level,



INPUT reads a logical record from an external device into the me-
mory. OUTPUT prints the contents of a string (strings are generated
by the instruction GENSTR, see chapter 2,3). PARSE is a conditio-
nal or unconditional branch instruction within the format syntax tree.,
It is the only instruction on the format level, which allows the execu-
tion of semantic action routines. GETADR calculates the memory ad-
dresses of terminal components if the corresponding displacements
with respect to a start address are known. The instruction VAL allows
the manipulation (addition) of numerical values., This instruction may
be used for address calculations., ANALYSE links the chosen scanner
and data syntax tables to the interpretive programs, specifies the in-
put text field to be analyzed, performs if necessary the concatenation
of the rest of a record with the successive one and executes the branch |
to the data level. PRPEGEND is an instruction which stops the analysis

of the input text and terminates the program execution,

The format grammar may be considered as a kind of supervisor
of the program TEXTANAL, Execution of TEXTANAL starts always
on the format level. From here the program branches to the data level
and returns to the instruction of the format syntax, which follows the

instruction ANALYSE,

2.2 The Data Level

The data grammar consists of the scanner program, the data
parser, the semantic interpreter and the corresponding tables, The

function of this level is to generate strings, which are either:

1. word-items,
2, non-word items,

3, or character strings to be ignored in the further processing.

Five SIL.C <-instructions INSCAN, MULTSCAN, TERM, NOTERM



and BRUNC are defined for this level,

INSCAN and MULTSCAN are the instructions which allow one to
attribute to characters of the source text alphabet a special meaning
in the scanning process, One can distinguish three functional classes

of characters:

1. Cha.ra.éters, which are syntactic elements for the parser
(individual atoms)., The characters are defined with the in-
struction INSCAN,

2, Characters, which, if there is a consecutive sequence of them,
are combined into one syntactic element (multiple atom). These
characters are defined with the instruction MULTSCAN,

3. All the characters, which are not defined by an instruction

INSCAN or MULTSCAN,

The input text is considered to be an infinite string of characters,
The task of the scanner is now to construct those substrings which are
syntactic elements (atoms) for the parser, Characters of the first and
second class are by definition syntactic elements, They interrupt the
scanning process when they are encountered. Characters of the third
class are accumulated until a character of one of the other types is de-
tected., Then the scanning process is interrupted and the character se-

quence is transferred as syntactic element (word atom) to the parser.

TERM, NOTERM and BRUNC are used to describe the data syn-
taxes, TERM defines the possible syntactic elements of a node of the
syntax tree. For each syntactic element one instruction has to be coded,
NOTERM has a function similar to that of a CALL instruction of a high
level language, It forces the branch to a subtree of the syntax tree with
subsequent return to the original point, BRUNC is an unconditional

branch instruction,
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The parsing process may be described in the following way.
When an atom is passed from the scanner, the parser is activated.
It interprets the table entry of the syntax table to which it points, If
the entry is an instruction TERM, the scanned atom is compared with
the atom defined by the instruction (parameter field COD= ), If the
two atoms are matched, a semantic action routine (parameter field
ACT = ) is executed if present and the program then branches to the )
node of the syntax, which is specified in the parameter field NEXT = ,
If the atoms are not matched, the parser proceeds to the next sequen-

tial instruction (next table entry).

If the table entry is an instruction NOTERM, the program bran-
ches to a subtree. Nesting of NOTERM instructions is allowed (£ 20).
A semantic action, coded in a NOTERM instruction is only executed

on return from the subtree,

2.3 Generating and Auxiliary Instructions

The reservation of memory areas is performed with the instruc-
tion GENSTR. The instruction allows the creation of named strings from
1 byte to 32,767 bytes length, GENTADB is the instruction which is used
to create tables, At execution time these tables serve for translation
and control purposes, Translation means in this context, the replace-
ment of a string by another one, FORM is the instruction used to des-
cribe the components of an object, SYNTAX denotes the beginning of a
syntax table, ERMESS is an instruction, which creates a table of error
messages. This table is used together with the instruction ERROR of

the semantic interpreter to list error conditions,

3. RESULTS
The output of TEXTANAL may consist of:

1. a list of the processed input text,
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2, a list of the different word items encountered during
analysis,

3. five data files with the DDNAMES:

a) TEXTABLE
b) WORDTAB
c) WORDFILE
d) FREQFILE
e) FREQTAB.

The printing of the input text (instructions OUTPUT or PRISTRI
may be suppressed, if a flag bit on an input card of SLCMONIT (moni-
tor program of the SLC-II system) is set to zero, In the same way one

can decide on the output of the word items.

The inforrr/la.tion stored in the different data files reflect the in-
ternal program organization of TEXTANAL, TEXTANAL contains two
tables WORDTAB and WORDS (see example in "Concepts and Facilities''),
WORDTAB has an entry for each different word item, This entry has
two pointers, one to the table WORDS and one to the next word item.
WORDS contains the word items. They are stored in the order of their
first occurrence in the input text. Each word item is preceded by its

length indicator (number of characters -1).

The data file TEXTABLE contains an image of the input text,
Word items ai'e represented by pointers to the table WORDTAB (entry
number), non-word items are stored in their original form together
with a flag and their length indicator., Word items and non-word items
are aligned to halfword boundaries, The data files TEXTABLE, WORD-
TAB and WORDFILE allow the reconstruction of the input text; e. g.
after the translation of the word items from the source language into

- the target language.
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The data files FREQFILE and FREQTAB are optional. If they
are to be used, a flag bit on the input card OPTIONS of the program
SLCMONIT, has to be set to one, On FREQFILE are stored the word
items together with their frequencies. This data set may be used in
off-line SORT and MERGE applications, FREQTAB saves the table

of frequencies of the word items ordered as in the table WORDTAB.

Appendix No, 2 contains a list of the different DD-statements,
If one data set is not needed, the DD-statement may be replaced by
a dummy DD-statement. The optional data sets may be omitted.

(Note, the option bit must be set zero).

4, PROGRAMMING CONSIDERATIONS

In coding the different grammars (the program), the user must

respect two rules:

1, The instructions GENSTR have to be the first statements of
the program.
2, The a) semantic action routines (instr. CATEN, SUB, SEND,
etc. ), )
b) data syntax tables (instr. TERM, NOTERM, BRUNC)
¢) format syntax (instr, INPUT, OUTPUT, PARSE, etc.)
must be placed in the order defined above at the end of the

program,

A possible arrangement of the different program parts may be:

1, the instructions GENSTR,
. the tables GENTAB,
. the scanner tables (INSCAN, MULTSCAN),

2
3
4, the instruction ERMESS,
5., the instruction FORM,

6

. the action routines,
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7. the data syntax tables,

8. the format syntax.

Appendix No. 5 shows an example of a user-program and the

results (input text, list of word items).
The user-program is assembled with the assembler H, link-edited

and stored as an executable load module member in a partitioned data

set.

Execution of TEXTANAL is initiated by a call from the super-
visor program SLCMONIT, TEXTANAL then calls the user-program
into memory. It is possible to combine different user-programs with
TEXTANAL, For this the member name of the load module has to be
coded in one of the monitor input cards., Appendix No, 2 lists the con-

trol statements, needed to create the load module and to execute TEXT -

ANAL,

At assembly time two types of diagnostics are issued in the case

where an error is detected;

1., The error messages generated by the assembler H (IBM

brochure NR, SC6-3770-1)
2. The error diagnostics of TEXTANAL, Appendix No. 3 ex-

plains each message in detail.

It may happen that both types of messages are printed for the

Same error,

At execution time erroneous program situations may arise due
to wrong input data or incomplete grammars. In order to facilitate
the location of these errors within the program, error diagnostics

are printed before the program terminates abnormally. Appendix No. 4
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. explains the error messages.

. If the amount of source text is too large to be processed in one

‘ cycle, the input analysis is interrupted, the analyzed data is proces-
sed by the subsequent modules, and TEXTANAIL continues execution

- with the next batch of data, Optionally the analysis cycle may be ter-

minated after one text batch, A restart facility allows one to continue

t he analysis in a later run. For this the number of records to be skip-

- ped and the displacement in the first record where analysis restarts

have to be specified on a monitor input card. Both values are listed on
the output list of the preceding run. One should note that the displace-
ment field may only be specified when one input text field has to be ana-
lyzed., In the case where different input text fields (terminal components)
exist, the program can only restart with a complete record. Appendix

No. 2 shows also the control statements for this application,
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APPENDIX No., 1

The appendix describes the SLC -instructions

which are at the disposal of the user.



- 18 -

THE SLC INSTRUCTIONS OF TEXTANAL

1, Coding Conventions and Abbreviations

The SLC instructions are coded according the rules of assembler
language coding (IBM Manual GC 28-6514). Following these conven-
tions a SLC instruction consists of four fields: a name field, an ope-
ration field, an operand field and a comment field. The fields must be

separated by at least one blank.

The name field contains a symbol or is blank., A symbol corres-
ponds to the "ordinary symbol! of assembler language coding, what

means:

1. the first character must be a letter (A-Z,8,#,2);
2. no special characters or blanks are allowed;

3. digits are allowed.

If a symbol is coded in the name field of an instruction, it is called
henceforth ''label',

The operation field contains the mnemonic operation code, It must be

written as shown.

The operand field contains the operands from which a subset may be

selected according to the desired action. In order to describe the differ-

ent types of operands the following notation has been adopted:

1. The brackets [ ] indicate that the operand is optional;
2. The braces { } indicate that a choice out of the stack has to be
made;

3. The sequence ,.... indicates that the operand may be repeated.

The operands have to be coded according to the following rules:

1. Operands written in upper case letters must be coded as shown;

2. Operands written in lower case letters should be replaced by the
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specific information;
3. Operands which are a combination of both types separated by an

equal sign have to be coded in the following way (keyword operands):

3.1 Capital letters and equal sign exactly as shown;
3.2 Lower case letters have to be substituted;
3.3 Digits have to be coded as shown;
4, Commas, parenthesis or quotes have to be coded as shown. (The

comma after the last operand should be omitted). .

The comment field may contain any combination of characters.

In the discussion of the instructions of TEXTANAL the following

abbreviations will be used:

- lab label of an instruction,

- sym symbol,

-sr, srl,.... names of stringes,

- val, vall,.... integer values,

- sem, seml,.... label of semantic instruction,
- nod, nodl,.... label of a syntax instruction,

- const, constl,.... character, hexadecimal or binary constant (%),
- tab ' name of a table,
- op one of the following relational operators GT,

GE, EQ, LE, LT, NE.

(%) The maximum length of a constant is 256 bytes. A character
constant consists of the letter C followed by the characters en-
closed in quotes (e.g. CBHFCAT#2"). A hexadecimal constant
consists of the letter X followed by hexadecimal digits enclosed
in quotes (e.g. X7123BA4"). A binary constant consists of the
letter B followed by a sequence of 1“s or 0% enclosed in quotes

(e.g. B7100111007).
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Note: An ampersand and a quote used in a character constant
must be coded as two ampersands and two quotes res-

pectively, (e.g. CA&&“or CT"™).

2. The SLC -Instructions of the Format Level

INPUT:

The format of the instruction is:

name operation operand

lab or blank INPUT ADR = sr

INPUT reads a logical record from an input device into the core
and stores the address of the buffer in the string sr.

Example:
INPUT ADR = ADBUF

A record is read and the buffer address is stored in the string ADBUF,

OUTPUT:

The format of the instruction is:

name operation operand

lab or blank OUTPUT STRING = sr

OUTPUT prints the contents of a string. Sr is the name of the string
to be listed. If the string is an empty string, the message %3 WAlzx%x%x
(see Appendix No. 4) is printed and execution continues.

If the length of the string exceeds 132 characters, the message
%% R11l%%% is printed and the execution of TEXTANAL is terminated.
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Example:

1, | OUTPUT  STRING = INPUT

The input record is printed. The stringname INPUT is defined by the
system at generation time, It need not be generated by an instruction

GENSTR, The user may use this instruction to print input data.
2, OUTPUT STRING = STRI1

The contents of the string with name STRI1 is listed. It should be kept

in mind that the character of the string should be in printable format.

PARSE:

The format of the instruction is:

name operation operand
lab or PARSE _ { val} {val}
blank

E [ACT sem]
{Ng} {OFF

[NEXT = nod,]

PARSE may be used as conditional or unconditional branch instruc-
tion within the fo rmat syntax. No branch from the format syntax to a
data syntax is allowed.

If PARSE is used as a conditional branch instruction, the positional
operand (firsf bracket) has to be present. It represents a relational
expression with the values ''true' or ''false'. If the value is ''true'',
the action routine sem (see chapter 5 of this Appendix) is executed, if
present, and the parser branches to the syntax instruction labelled
nod. If the value is '"false'', the parser proceeds to the next sequential
instruction of the syntax,

The allowed relational operators (op) are: GT, GE, EQ, LE, LT, NE;
val may be an integer value: -32768 £ val £ 32767,
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There are two different applications of the positional keyword para-

meter:

l. Comparison of a string with a numerical value or with another

string.

2. Test of the status of a switch,

If the string sr is compared with the value val, sr must be a word-
string (4 bytes) (see instruction GENSTR), If the string sr is compared
with another string sr, both strings must have equal length, otherwise
the message #%%*ER13%%% is printed and the job is terminated, Compa-
rison of the two strings is done character by character, Any charac-

ter is allowed.

To test the status of a switch only the relational operators EQ and
NE may be used. ON or OFF are the possible states of the switch sr,

which must be defined as a word-string (4 bytes).

Examples: 1, PARSE ‘COUNT LT 2048°, ACT=AR]1l, NEXT=NI12

. PARSE STR1 EQ STR2” , ACT=AR2
PARSE SWIlI NE ON~ » NEXT=N13

PARSE ACT=AR2, NEXT=N12
PARSE NEXT=N12

(oA NN © ) BT N VO A
.

. PARSE ACT=AR3

The first three examples show the use of the instruction PARSE as

a conditional branch instruction, the last three as an unconditional one.

In the first example PARSE checks if the numerical value stored in
the string COUNT is smaller than 2048, Is this the case, the semantic
action AR1 is executed and the parser branches to syntax instruction
labelled N12, otherwise the parser proceeds to the next sequential in-

struction,
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In the second example, the contents of the two strings STR1 and

STRZ2 are compared, If they are equal, the action AR2 is executed.

The third example controls the status of the switch SWI1l, If the
switch is in the OFF -status, the parser branches to the point N12 of
the syntax, ‘

The functions of the examples of the unconditional use of PARSE cor-

respond to those of the conditional use,

GETADR:

The format of the instruction is:

name operation operand
COMP=sym
b bl T =
lab or blank GETADR ADR=st, { {y moY }

GETADR is an instruction which permits:

1, the calculation of the memory addresses of terminal components

of an object;
2. the assignment of an address to a terminal component.

The terminal components are defined by the instruction FORM.

Sym is the label of an instruction FORM, sr the name of a string
which contains an address.,

If one chooseé the parameter COMP=sym, GETADR determines the
memory addresses of all those components, which are coded between
the instruction FORM labelled sym and the next labelled instruction
FORM (the second labelled instruction is excluded). The displace-
ments of all the components, in respect to the address (in string sr)

have to be known,
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The second version is executed if the parameter FIELD = sym is
coded. sr defines the string, containing the address of the field,
sym is the name of a string or component created with the instruc-

tions GENSTR and FORM respectively.

Examples: 1. GETADR ADR = ADBUF¥ , COMP = F1l

1
H

2. GETADR ADR TITLE

ADSTR , FIELD

The description of a component may be the following:

F1 FORM (IDEN, 8,0)
FORM (CAT,1,0)
FORM (REF,5,6)
FORM (DATA,76,12)

F2 FORM (LENGTH,12,0) |

F3 FORM (TITLE,27)

In the first example GETADR calculates the addresses of the com-
ponents IDEN, CAT, REF and DATA, assuming that the string ADBUF
contains the starting address.

In the second example the address contained in string ADSTR is as-
signed to the component or string named TITLE,

After the assignments of the actual addresses to the components, they
may be considered as strings and used in any instruction permitting
strings in its operand field,

(The length of the components must be known and coded in the instruc-

tion FORM!).

VAL:

The format of the instruction is:

name operation operand

val

lab or blank VAL OLD=srl, NEW=sr2, INCR = {_sr3
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VAL is an instruction which allows arithmetic manipulation (addi-
tion) .of numerical values. The values are contained in strings.
srl is the string which contains the value to be updated; sr2 is the
string which will contain the result of the operation. The third para-
meter INCR defines the value to be added to the value given in srl,
INCR may be an integer constant -32768 € val € 32767 or the name
of a string sr3, In this case the maximal integer value may be 231-1

(214 748 647).

srl, sr2 and sr3 may specify the same string.

Examples: 1. VAL OLD=STRl, NEW = STR2, INCR = 25
2. VAL OLD = S1, NEW = S1, INCR = STR4

In the first example the value of STRI1 is increased by 25 and the
result is stored in STR2Z,
In the second example the value of the string STR4 is added to the va-

lue of string Sl and the result is stored in string S1,

ANALYSE:

The format of the instruction is:

name operation operands

lab or blank | ANALYSE | SCAN=syml, SYNTAX=sym2, TEXT=sym3

ANALYSE links the scanner table named syml and the data syn-
tax table named sym?2 to the scanner and data parser program, res-
pectively. The third parameter TEXT = sym3 specifies a name of a
string or component to be analyzed. If the length of the field is zero,
the error message #%xER14%%%k is printed and the execution is termi-

nated.
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ANALYSE performs also the concatenation of two successive
records, If the first one terminates with a word-atom, the program
transfers it to a special area (500 bytes) and adds the next record.
Scanning restarts with the word-atom. If the concatenated record
would exceed the length of the reserved area, the error message
333 FER12%%% is printed and the execution of TEXTANAL is termina-
ted. )

It should be noted that concatenation is permitted only in the case
where one data field is analyzed. It is the user”™s responsibility to

respect the correct application of this rule,

After such a concatenation, ANALYSE branches to the data level.

Example: ANALYSE SCAN=SCANIl, SYNTAX=SYN1l, DATA=DATI1

PROGEND:

The format of the instruction is:

name operation operand

lab or blank{ PROGEND

PROGEND terminates the execution of TEXTANAIL,

Example: N15 PROGEND

3., The SLC -Instruction of the Data Level

INSCAN, MULTSCAN:

The format of the instructions is:

name operation operand

lab or INSCAN

blank MULTSCAN} (sym, const), ...
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INSCAN defines the characters of the source text alphabet which

are syntactic elements in the parsing process, (individual atom).

MULTSCAN defines the characters which are also syntactic ele-
ments with the special feature, that sequences of equal characters are
represented by one element (different characters defined by a MULT -
SCAN instruction are different elements for the parser),

Lab is a label (symbol) and defines the beginning of a scanner table.
A scanner table comprises all the instructions between two labelled

instructions INSCAN or MULTSCAN (the second one excluded).

Sym must be a valid symbol, It represents the name attributed to
the character defined in const. The name sym is referenced in the pa-
rameter field COD=sym of the instruction TERM., Const is a one-

character constant in binary-, hexadecimal or character format.

Example: SCANL1 INSCAN (PLUS,C %+ )
INSCAN (COMMA, C%5 )
MULTSCAN (BLANK, C” )
SCAN2  INSCAN (PERIOD, X4B")
INSCAN (FIVE, C"5)
MULTSCAN (BLANK, C” )
MULTSCAN (FEED, XFF~)

In this example two scanner tables named SCANl, SCANZ are coded.
The first table comprises the first three statements and defines the
characters + and , as individual atoms and the blank character as mul-
tiple atom. The second table (last four instructions) defines the charac-
ters X4B” (period) and the number 5 as individual atoms and the blank
character and the character X°FF“ as multiple atoms., Note, that a se-
quence of blank characters followed by a sequence of characters XFF %

are treated as two different multiple atoms.
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TERM:

The format of the instruction is:

name operation operand

sym

lab or blank TERM COD:&WORD

},NEXT:Imd,

[ACT = sem,] [ERC = va,l,]
[SsTOP=1,]

TERM defines the possible syntactic elements which may be pre-
sent in a node of the syntax. A node comprises all the instruction
TERM, NOTERM and BRUNC coded between two labelled instructions
(the second one is excluded),

For each syntactic element one instruction has to be coded. If the
syntactic element is a word-atom, one must code COD = WORD in all
other cases COD =sym. Sym is the name attributed to an individual

atom or multiple atom.,

TERM compares the scanned atom with the atom coded in the key-
word operand COD, If the two atoms agree, the semantic action as
specified in ACT =sem is executed and the parser branches to the label
nod of the syntax as given in the keyword operand NEXT =, STOP=1
may be coded if an instruction TERM is the last instruction of a node.

In this case also the parameter ERC = val should be coded (1 < val £ 63).
If the parser does not find agreement between the scanned and coded
atoms for all the instructions TERM of the node, the last one flags an
error condition. The error message #%%F. R15%%% together with the va-

lue val is printed and the job is terminated abnormally,

Resumé of the different parameters:

1, sem label of a semantic action routine,
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2, nod label of a syntax instruction,
3. sym name attributed to an atom (syntactic element),

4, val integer value 1 < val § 63.

Example: NODl TERM ACT=S1l,NEXT=NODS5, COD:WORD
TERM NEXT=NODZ2,COD=COMMA
TERM NEXT=NOD5, COD=PERIOD, STOP=1, ERC=2
NOD2 TERM NEXT=NOD5,COD=BLANK

Thenode NODI comprises the first three instructions, The first in-
struction executes the semantic action S1 and branches to node NODS5,
if the scanned atom is a word atom, otherwise the parser proceeds to
the second instruction. If it does not match the scanned atom with one
of the coded ones, the program prints an error message 3%k%ER]1 Skz
SYNTAX ERROR NR 27 and terminates abnormally, If the scanned atom

is matched in the third instruction, the program branches to NODS5,

NOTERM:

The format of the instruction is:

name operation operand

sym or blank NOTERM nod, nodl [,ACT =sem]]

The instruétion NOTERM is a branch and link instruction. nod and
nodl are labels of the syntax, sem is the label of a semantic action
routine,
nodl is the entry point of the subtree to which the parser has to branch
and nod is the label from which execution will continue, on return from
the subtree. nod and nodl are two mandatory parameters.

The semantic action sem is only executed on return of the program from
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the subtree,

Examples: 1, NOTERM NOD5, TREEl
2. NOTERM NOD6, TREE2, ACT = AR5

The first instruction signifies, that the parser branches to a sub-
tree TREE1l and continues execution on return at label NODS5, In the
second instruction the action ARS5 is executed on return from the sub-

tree TREEZ2 before execution continues at label NOD6.

BRUNC:

The format of the instruction is:

name operation operand

sym or blank | BRUNC NEXT =nod [, ACT =sem]
EXIT=1 [, ACT =sem)

TYPE=3 [, ACT =sem }

BRUNC is an unconditional branch instruction., nod is a label with-

in the data syntax table and sem a semantic action routine,

The first version of BRUNC is used to describe a branch within the
data syntax., No branch into a subtree is allowed. The second version
is used to branch back from a subtree into the main tree, It may be
used only in subtrees. The third version forces a branch from a sub-
tree to that instruction of the main tree, which follows the NOTERM
instruction, originally initiating the branch, It may be used only in sub-

trees,

Examples: BRUNC NEXT = NOD5, ACT =ROUT
BRUNC NEXT =NODEND

In the first example the program executes the semantic action rou-
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\

tine ACT = ROUT and branches to the instruction labelled NODS5,
In the second example it branches to NODEND,

In order to explain the second and third version of the instruction,

the following syntax is assumed,

MAIN Syntax Tree

NODEL17 TERM ACT=AR2,NEXT=NODE18, COD=HY PHEN
TERM ACT=AR3,NEXT=NODE18, COD=MBLANK
TERM ACT=AR26,NEXT=NODE21, COD=g
NOTERM NODE1l6é,CWS, ACT=AR3

RT3 BRUNC ACT=AR22,NEXT=NODERI11

SUBTREE

CWS TERM ACT=AR22,NEXT=CWS,COD=COMMA
TERM ACT=AR2,NEXT=CWS,COD=WORD
TERM NEXT=NODE46, COD=MBLANK

BRUNC TYPE=3
NODE46 BRUNC EXIT=1

If the scanned atom is neither HY PHEN, MBLANK nor g, the pro-
gram branches, in executing the 4th instruction, to the subtree named
CWS and loops in it as long as the scanned atoms agree with the COD
parameters COMMA and WORD. If the first scanned atom, different
from COMMA and WORD, is MBLANK, the program branches to
NODE46 and returns from here to the main syntax tree (NOTERM in-
structions). The action AR3 is executed and the program branches to
NODELlé6, If however, the scanned atom is not MBLANK, the program
executes the 4th instruction of the subtree (BRUNC TYPE=3) and bran-
ches to the instruction labelled RT3 in the main syntax tree, where it

continues the execution,
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4, The Generating and Auxiliary Instructions

GENSTR:

The format of the instruction is:

name operation operand

sym, * & & @
(sym, val),eeee
(sym, const),....

lab or blank GENSTR

GENSTR is the instruction which reserves named contiguous areas
of core storage. Sym is the name attributed to the string., A string is
referenced by coding its name. The instructions GENSTR must be the
first of a user program. Two strings with name WATOM and INPUT

are generated automatically,

1, WATOM is the string where the scanner stores the atoms,
The user may use the string WATOM together with the semantic
instructions (see chapter 5 of this Appendix) to manipulate the scan-

ned atom.

2, INPUT is the string which contains a logical input record.

GENSTR allows the creation of three types of strings.

1, Word-strings (4 bytes)
They are coded
GENSTR syml, sym2, ....

Syml, sym?2 are symbols, The reserved core locations are cleared,

2, Explicit-length strings

They are coded
GENSTR (syml, vall), (symz2, val2),,...

Syml, sym2 are symbols, vall, val2 are integers. (1 £ val  32767).



- 33 -

GENSTR reserves a contiguous area of val bytes in the core. The

areas are not cleared.,

3. Initialized strings
They are coded
GENSTR (syml, ’const'l), (sym2, const2),....
Syml, and sym2 have to be valid symbols., const,l and const2 re-
present character, hexadecimal or binary constants.
GENSTR creates a string with the constant as its contents. The

length of the string is determined by the type of the constant.
The different kinds of strings may be coded in any order.

Examples: GENSTR ADBUF, SWIl, STRBUF, COUNT!
GENSTR (STRI1,256), (REF, C ##RIF##")
GENSTR (WCAT, 1), (HYPHEN, X 4X")
GENSTR (BLANKL, CLl22” 9

Note: the instruction
GENSTR (BLANKL, 122CLl1~ g)

is not valid.

GENTADB:

The format of the instruction is:

name operation operand

lab or blank GENTAB (constl, const2),....

GENTADB is the instruction which creates tables for control and
"translation'' purposes. A table consists of all the instructions GENTAB,
coded between two different labelled instructions (the second labelled

instruction is excluded).
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Constl and const2 are character, hexadecimal or binary constants.
If a té.ble is used for control purposes at execution time (LOOKTAB),
the constant constl is searched. If the table is however used for
"translation' purposes (TRANS), the contents of the string, which is

originally constl, is replaced by the string const2,

Examples: WIDTAB GENTAB (C'M%, X710
GENTAB (CSL,S%,B700110101°)
GENTAB (X%6A% CHELP)
NWIDTAB  GENTAB (X757, C°ALZ,S5)
NWIDTAB GENTAB (B“111011007% C“BS7)
LDTAB GENTAB (X"A%, X725

WIDTAB is defined by the first three instructions, NWIDTAB by

the following two and LDTAB by the last instruction,

FORM:

The format of the instruction is:

name operation operand

lab or blank FORM (sym, vall, val2)

FORM is the instruction which describes the components of an object.
Sym must be a valid symbol, Vall and val2 must be integer values

(1 £ val £ 32767). They signify:

1, vall : 1length of the component in bytes,
2, val2 : displacement of the component with respect to an address.
The address may be calculated during program execution,

stored in a word-string and referenced in instruction GETADR,
Examples: . Fl1 FORM (IDEN,S,0)
FORM (CAT,1,0)
FORM (REF, 5,6)
FORM (DATA,76,12)
F2 FORM (LENGTH,12,0)
¥3 FORM (TITLE,27)

Oy U1 W WD
[ ] .



- 35 -

The first instruction defines a terminal component named IDEN,
with a length of 8 bytes and zero bytes displacement in respect to the
start address.

The next four instructions may be described in the same way. The last
instruction defines a terminal component with name TITLE and a length
of 27 bytes.(Iﬁ the internal repfesentation, the part of the instruction,
normally containing the displacement, is set to zero.,) The field TITLE
may be used in an instruction GETADR together with the parameter

FIELD.

SYNTAX:

The format of the instruction is:

name operation operand
lab SYNTAX FORM |
DATA

SYNTAX is an instruction which has to precede the first instruction
of a syntax table.
lab must be a valid symbol, FORM is coded if the successive syntax
table is the '"format syntax', DATA if the syntax table is a ''data syn-
tax', Different data syntaxes are distinguished by different labels.
The sequence of the different syntax tables is only limited by rule No.2

of chapter 4.

Examples: SYNl SYNTAX DATA
first da.:}:a. syntax
SYN2 SYNTAX DATA
second ida.ta. syntax
SYNF SYNfTAX FORM

fo rma;t syntax
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ERMESS:

The format of the instruction is:

name operation operand

lab or blank ERMESS val, const

ERMESS is the instruction which prepares a table of error messa-
ges coded by the user., These error messages may be used together
with the instruction ERROR (semantic interpreter) to print a message
in the case where an error condition arises during program execution.
Val must be an integer value (1 £ val £127). It is referenced in the
operand field of an instruction ERROR. Const. is a character constant

representing the text to be printed.

Examples: 1. ERMESS 1,C1INC ORRECT REFERENCE FIELD”

2., ERMESS 3,CINVALID CHARACTER~

5. The SLC -Instructions of the Semantic Interpreter

This chapter describes the semantic instructions which are used to
code the semantic action routines. activated by the data or format syn-
tax. An action routine is defined as a sequence of logically connected
instructions, starting with a labelled one, up to the instruction RETUR,
The label of the first instruction may be considered as the name attri-

buted to the action routine,

CATEN:

The format of the instruction is:

name operation operand

lab or blank | CATEN srl, sr2




- 37 -

CATEN copies the string sr2 and adds it to the string srl. The
string sr2 remains unchanged.,
If the length of the combined strings would exceed the length of the
reserved area of srl the message #**ER5%%% (see Appendix No, 4)

is printed and the analysis of the input is terminated,

Example: CATEN WORDSTR. STRINGI

It is assumed that WORDSTR and STRINGI represent the following

strings:
WORDSTR : ™DOUBLE~
STRINGI : -BEAM~

After execution of the instruction, the result is:

WORDSTR “DOUBLE-BEAM~
STRINGI1 : - BEAM~
SUB:

The format of the instruction is:

name operation operand

lab or blank SUB srl, srd

SUB reduces the string srl by the string sr2. The operation is per-

formed if the following conditions are fulfilled:

1. The length (£1) of the string srl must be equal or greater than the

length (£2) of sr2.

2. The £2 rightmost characters of srl must agree with the characters

of sr2.

If the first condition is violated, the message %%ERb%%% is printed.
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If the second conditions is not fulfilled, the message stER1 0%kt
is printed.

In both cases the analysis of the input is terminated.,
Example: SUB WORDL, WORDSU

It is assumed that WORDL and WORDSU represent the following
strings‘:
WORDL : “TERMINATED”

WORDSU : “INATED”

After execution cf the instruction, the result is:

WORDL : TERM~
WORDSU : ‘INATED”
SETSTR:

The format of the instruction is:

name operation operand
C
1 E
ab or blank SETSTR {L srl, sr2
A

If the letter C is coded, SETSTR copies the string sr2 in string srl,
If the letter L is coded, SETSTR places the length attribute (integer
value) of sr2 in string srl.
If the letter A is coded, SETSTR places the address (leftmost byte) of

string sr2 in string srl.

Examoples: SETSTR C, STRIl, STRI2
SETSTR L, STRIl, STRI2
SETSTR A, STRIl, STRIZ

It is assumed that STRIZ2 represents the following string:
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(STRI1 should be empty):
STRIZ : 731.12.72°
After execution of the first instruction, the result is:

STRI1 : 731.12,72°
STRIZ : “31.12.72°

Execution of the second instruction yields:

STRI1 : “87the value is coded in binary format)
STRI2 : “31,12.72°

Execution of the third instruction results in:

STRIl : “4A8BC~(4A8BC is assumed to be the address of sr2)
STRI2 : “31.,12.72°
TRANS:

The format of the instruction is:

name operation operand

lab or blank TRANS sr, tab

TRANS searches the string sr in a table tab, generated by instruc-
tions GENTAB and replaces it by the string which has been linked to it.
If the string sr is not found in the table tab, the message ®%:*ER7%%%* is

printed and the analysis of the input is terminated.
Example: TRANS DSCSTR, TABI1

It is assumed that DSCSTR and TABIl are represented by:

DSCSTR : 75,BA~° STRING LINKED STRING
TABI M 1A
B NOT PRESENT
S, BA 3C
C,LB 52




- 40 -

After execution, the result is:

DSCSTR : 73C°

SORT:

The format of the instruction is:

name operation operand
UpP
lab or blank SORT {DOWN}’ sT

The instruction SORT sorts the characters of a string., If UP is
coded, the sort is performed in ascending binary weight, if DOWN is

coded, in descending binary weight.
Example: SORT UP, STRI1
It is assumed that STR1 is represented by:
STR1 : “4A21203C "~ (hexadecimal format, two digits represent a

character)

After execution of the instruction, the result is:

STR1 : " 20213C4A~

LLOOKTAB:

The format of the instruction is:

name operation operand

lab or blank LOOKTAB sr, tab, sem

LLOOKTAB searches a string sr in a table tab, which has been gene-
rated by GENTAB instructions, If the string is present, the program
(interpreter) branches to the semantic instruction, labelled sem, given

‘in the third operand. If the string is not present in the table, the pro-
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gram continues with the next sequential instruction.

Example: LOOKTAB DSCSTR, TABl, PRETAB
SETSTR C, WORDSTR, DSCSTR
RETUR BACK
PRETAB CATEN NUMBSTR, DSCSTR
RETUR BACK

If the string represented by DSCSTR is found in table TAB1, the
program branches to the instruction labelled PRETAB and continues
execution till the instruction RETUR is encountered, If the string is

not found in TAB1, the instructions SETSTR till RETUR are executed.

COMPSTR:

The format of the instruction is:

name operation operand

lab or blank COMPSTR srl, sr2, sem

COMPSTR compares two strings character for character, If they
are equal, the program (interpreter) branches to the semantic instruc-
tion, labelled sem, given in the third operand. If they are not equal or
the length of the two strings is different, the program proceeds to the

next sequential instruction,

Example: COMPSTR ~ STRI,STR2,NOR4
RETUR BACK
NOR4 SEND | STRI1
RETUR BACK

If the character sequence of the strings STRI1 and STR2 are equal,

the prbgra.m branches to NOR4, otherwise the next sequential instruc-
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tion is executed.

SETWI:

The format of the instruction is:

name operation operand

lab or blank SETWI sr

SETWI declares a string as word item (a flag bit is set on).

Example: SETWI WORDSTR

SETNWI:

The format of the instruction is:

name operation operand

lab or blank SETNWI sr

SETNWI declares a string as non-word item (the flag bit is set off).

Example: SETNWI NUMBSTR

CLEAR:

The format of the instruction is:

name operation operand

lab or blank CLEAR sTr

CLEAR deletes a string. The length attribute of the string is set

zero (the reserved area of the string is not cleared).

Example: CLEAR DSCSTR
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SEND:

The format of the instruction is:

name operation operand

lab or blank SEND ) st

SEND stores a string sr according to its disposition,
If the string is a word item, it is stored in an internal table WORDS.
At the end of the input analysis the content of WORDS may be saved
on an output data set.
If the string is a non-word item, it is stored on an output data set

named TEXTABLE.

In case of an empty string, the error message x¥*xFR9%%x% is printed

and the execution of the program is terminated.

Example: SEND DSCSTR

SETCNT:

The format of the instruction is:

name operation operand

lab or blank SETCNT sr, val

SETCNT assigns the value val to the string sr (4 bytes!). Val must

be an integer between -32768 and +32767.
Example: SETCNT COUNTI, 5

After execution of the instruction 5 has been assigned to COUNT1.

ADDCNT:

The format of the instruction is:
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name operation operand

lab or blank ADDCNT sr, val

ADDCNT adds the value val to the value already contained in the

string sr (4 bytes!).
Example: ADDCNT COUNTI1, 23

It is assumed that COUNT1 has the value 5, After execution of the

instruction, the value of COUNTI1 is 28.

TESTCNT:

The format of the instruction is:

name operation operand

lab or blank TESTCNT sr, val, sem

TESTCNT compares the contents of the string sr (4 bytes) with the
value val and branches if the two values are equal to the instruction
labelled sem, given in the third operand.

If the two values are not equal, the program proceeds with the next

sequential instruction,

Example: TESTCNT COUNTI, 10, ARL5
RETUR BACK
AR5 CATEN STR1,STR2
RETUR BACK

If the value of COUNTI1 is 10, the interpreter branches to the in-
struction labelled AR15, If the value of COUNTI is different from 10,

the program proceeds to the next sequential instruction,
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ONSW:

The format of the instruction is:

name operation operand

lab or blank ONSW sr

ONSW sets a switch in the on-state. Sr is a 4-byte strihg.

Example: ONSW SWITI1

OFFSW:

The format of the instruction is:

name operation operand

lab or blank OFFSW sr

OFFSW sets a switch in the off-state. Sr is a 4-byte string.

Example: OFFSW SWITI1

TESTSW:

The format of the instruction is:

name operation operand

lab or blank TESTSW sr, sem

TESTSW tests if the switch sr is in the on-state. If the answer is

yes, the program branches to the instruction labelled sem. If the ans-

wer is no, the program proceeds to the next sequential instruction.

Example: TESTSW SWIT1l, ACTIONI1Z2
RETUR BACK
ACTION1Z2 SEND WORDSTR

RETUR BACK
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If SWITI1 is in the on-state, the program branches to the instruc-
tion labelled ACTIONI12, If SWITI1 is in the off-state, the interpreter

proceeds to the next sequential instruction.

RETUR:

The format of the instruction is:

name operation operand
lab or blank RETUR BACK}
. nod

RETUR must be the last instruction of a semantic action routine.
If the operand BACK is coded, control is returned to the parser,
which continues execution at the node of the syntax tree which is spe-
cified in the keyword parameter NEXT. If the operand nod is selected,

the parser branches to the syntax instruction with label nod.

Examples: RETUR BACK

RETUR NODERI11

ERROR:

The format of the instruction is:

name operation operand
symbol or ERROR val
blank

ERROR causes printing of a message. Val must be an integer value
(1 < val €127). It specifies the code of the error message which has

been selected.

The error messages have been defined with the instruction ERMESS.
If a selected error code does not exist, the error diagnostic %3%ER8%%%

. is printed.
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Example: ERROR 5

The message associated to the error code 5 is printed,

TRACE:

The format of the instruction is:

name operation operand

lab or blank TRACE val, sr

TRACE is an instruction which may be used in debugging the syntax

and the associated action routines. TRACE may be coded at any point

of the semantic action routines, The operand val serves as identifica-

tion number for the display. Val must be an integer 0 = val < 99. The

operand sr defines the string to be displayed.

When the instruction TRACE is executed, the following informations

are displayed:

The identification number (val)

The name of the string

A 16 digit field describing the properties of the string. Two subfields
are of interest:

- digits 3,4 contain the length of the string,

- digits 8 to 16 contain the address of the string.

(both fields are printed in hexadecimal format)

The string itself.

Example: TRACE 3, STRI1
TRACE 5, WORDSTR

If the instruction is encountered, it displays the actual status of

the strings STR1 and WORDSTR:

3 STR1 00060000000A0338 MEMBER
5 WORDSTR 000E0000000A14DA ADMINISTRATION
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PRISTRI:

The format of the instruction is:

name operation operand

-

lab or blank PRISTRI sr

"PRISTRI is an instruction which is used on the semantic level to
print the conténts of a string,
If the string is empty, the message *3xWAlx%% is printed and exe-
cution continues. If however, the length of the string sr is greater
than 132 bytes, the message *%%*ER1l%%% is printed and the job is

terminated abnormally,

Example: PRISTRI STRINI
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APPENDIX No. 2

The appendix contains the following informations:

(valid only for the SLC-II system on the IBM 370/165 at Ispra)

1, The list of the control statements to create the load module

from the user’s program

2. The list of control statements for the executicn of TEXTANAL

(no restart)

3. The list of control statements if the restart facility is used.
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7/ EXEC AHCL US=SLC2, UMC=3330, VMC= PERS00
//CMP.SYSIN DD %

user program

/%
//LKED,SYSLMOD DD DSN = SLC2.LIBRARY.SYSTEM,
// UNIT=3-330, VOL = SER = PERSOO, DISP =(OLD, KEEP, KEEP)
// LKED, SYSIN DD %
NAME INGRAM
/%

Fig. 1 - The control statements for the load module creation.
The load module is named INGRAM and added with this
member-name to the data set SILCZ2, LIBRARY,.SYSTEM.
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// JOBLIB DD DSN=SLC2,LIBRARY.SYSTEM, A
UNIT=3330, VOL=SER=PERSOO, DISP=(OLD, KEEP, KEEP)

// GO EXEC PGM=SLCMONIT

// GO.SYSOUT DD SYSOUT=A, DCB=(RECFM=FA, LRECL=132, BLKSIZE=
132)

// GO. TEXTABLE DD DSN=SLCIIL. TEXTABLE, UNIT=SYSSQ,

// . . SPACE=(CYL, 5), DISP=(NEW, DELETE),

// DCB=(RECFM=F, LRECL=7200,

: BLKSIZE=7200)

// GO. WORDTAB DD DSN=SLCII, WORDTABL, UNIT=SYSSQ,

// SPACE=(CYL, 2), DISP=(NEW, DELETE),

// : DCB=(RECFM=F, LRECL=7200, BLKSIZE=
7200)

// GO. WORDFILE DD DSN=SLCII, WORDFILE, UNIT=SYSSQ,

// SPACE=(CYL, 3), DISP=(NEW, DELETE),

// DCB=(RECFM=F, LRECL=7200, BLKSIZE=
7200)

// GO.FREQTAB DD DSN=SLCIL FREQTAB, UNIT=SYSSQ,

// SPACE=(CYL, 2), DISP=(NEW, DELETE),

// DCB=(RECFM=F, LRECL=7200, BLKSIZE=
7200)

// GO.FREQFILE DD DSN=SLC2.FREEIl, UNIT=3330,

!/ VOL=SER=PERSOO, DISP=(OLD, KEEP),

// DCB=(RECFM=FB, LRECL=36, BLKSIZE=7200)

// GO.SYSIN DD *

GRAMMAR INGRAM
OPTIONS 0COF 0000

/%

//GO.INPUTEXT DD

e e

input text

XY

/%

Fig. 2 - The control statements for the execution of TEXTANAL,
In the present example the data sets with the DDnames
TEXTABLE, WORDTAB, WORDFILE, and FREQTAB are
defined as scratch data sets. Only FREQFILE is kept after
program execution, The DDnames of all data sets and the
DCB parameter of FREQFILE must be coded as shown.
The other DCB blocks may be changed.

The cards GRAMMAR and OPTIONS are input cards for

the monitor program SLCMONIT. GRAMMAR specifies the
user load module to be used with TEXTANAL., OPTIONS sets
flags used by SLCMONIT and TEXTANAL (see chapter 3).
The names GRAMMAR, OPTIONS start in column 1, the
second field (INGRAM, 0COF0000) in column 16.
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// JOBLIB DD DSN=SLC2.LIBRARY.SYSTEM,

same as specified in Fig. 2

// GO.SYSIN DD =%
GRAMMAR INGRAM
OPTIONS 0COF0000
TISTART 00034133 0032

/%

// GO.INPUTEXT DD DSN=SLC2.O0UTPUT.CID, UNIT=3330,

// VOL=SER=PERSOO, DISP=(OLD, KEEP, KEEP),
// DCB=(RECFM-=F, LRECL=210, BLKSIZE=210)
/%

Fig, 3 - The control statements for the execution of TEXTANAL

using the restart facility.

The explanation given for Fig. 2 is also valid in this case.
The only difference is the monitor control card TISTART.
The first value (00034133) specifies the number of records
to be skipped, the second value (0032) specifies the displa-
cement where analysis restarts (00034133 is coded at co-
lumn 16 to 23; 0032 from column 25 to column 28) (for li-
mitations, see chapter 4).
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APPENDIX No. 3

Assembly Time Diagnostics of the Users Coded Program
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¥3%ER1%3% THE NAMEx%WATOM=%x MAY NOT BE USED

Explanation:

The name WATOM is reserved for internal use.

Action:

Choose an other name,
233 ER23%4xPREVIOUSLY DEFINED--NNN

Explanation:

The name NNN has already been used in an instruction
GENSTR, FORM, INSCAN, MULTSCAN or as a label.
Action: -

Choose an other name.
%= FE R34 L. LEGAL DEFINITION --NNN

Explanation:

The definition NNN is not valid. If NNN is a name of a

string, the definition contains more than two elements e. g.

(STRING1, 244, 5).

Action:

Supply correct definition.
*%%FER4%x%k NAME IS MISSING

Explanation:

1, The first instruction GENTAB, FORM, INSCAN(MULT -
SCAN) does not contain a label,

2. An instruction SYNTAX does not contain a label.

Action:

Code a label.
42T R5%44¢ LENGTH INCORRECT -~-NNN

Explanation:

Only one character of the source text alphabet may be spe-
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cified.

Action:

Correct errar.
222ER6x+ ILLEGAL DATA FORMAT--NNN

Explanation:

The format of the data NNN is invalid. Allowed formats
are:

1. Hexadecimal data constants e.g. X7AB145”

2. Binary data constants e.g. B70011011Q0~°

3. Character constants e.g. C ’AB14Cg~

Action:

Supply correct data format.
=**ER7%%x QUOTES ARE MISSING--NNN

Explanation:

The expression NNN has to be enclosed in quotes.

Action:

Correct error.
*%*FER8+++ [LTL.EGAL RELATIONAIL OPERATOR--NNN

Explanation:

The expression NNN is an invalid relational operator. The

valid operators are:

EQ, GE, GT, LE, LT, NE

Action:

Supply valid relational operator.
***FE R9%%+ UNDEFINED OPERAND--NNN

Explanation:

The operand NNN in an instruction PARSE is not defined.
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Action:
Define operand by means of the instructions GENSTR or

FORM.
33 R1 034 KEYWORD PARAMETERS MISSING--NNN

Explanation:

No keyword parameters have been specified in an instruc-

tion PARSE,

Action:

Specify at least one keyword parameter,
¥ %%ER1llftt KEYWORD OUT OF RANGE--&ACT= NNN

Explanation:

The program internal value attributed to the keyword ACT

exceeds 255.

Action:

Reduce the number of action routines,
+%x%+FER12%%%+ ILLEGAL CHARACTERS--NNN

Explanation:

The expression NNN contains illegal character(s). The

allowed characters are A-Z, 8,#,1-9, blank,

Action:

Correct error.
3% R13%%% KEYWORD -- ADR MISSING

Explanation:

The keyword ADR= in an instruction INPUT or GETADR

is missing,.

Action:

Supply keyword parameter,
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*2%FR14%%% STRING--NNN NOT DEFINED

Explanation:

The string NNN does not exist,

Action:
Correct typing error, or

generate string with instruction GENSTR.,
33%ER1 5444 KEYWORD -- STRING MISSING

Explanation:

The keyword STRING= in an instruction OUTPUT is missing,

Action:

Supply keyword parameter.
=33 ER16%%% PARAMETER COMP = NNN NOT DEFINED

Explanation:

The keyword parameter NINN, which should be a label of

an instruction FORM, does not exist.

Action:

Correct typing error, or generate the parameter,
*+%FR1 7+ ONE KEYWORD ONLY

Explanation:

Two keyword parameters have been coded in the operand

field of GETADR.,

Action:

Correct error.
240 R]1 8433 KEYWORDS ARE MISSING

Explanation:

No keyword parameter has been coded in the operand field

of GETADR.,
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Action:

Supply one keyword parameter.
*¥xER19%xx¢ KEYWORD -- OLD MISSING

Explanation:

The keyword parameter OLD = of the instruction VAL

is missing.

Action:

Supply the keyword parameter.
*¥x¥FER20%%% KEYWORD -- NEW MISSING

Explanation:

The keyword parameter NEW = of the instruction VAL

is missing.

Action:

Supply the keyword parameter.
*=x%xFR21lx%x KEYWORD -- INCR MISSING

Explanation:

The keyword parameter INCR = of the instruction VAL

is missing.

Action:

Supply the keyword parameter,
2xxRZ2Z2xxx KEYWORD -- SCAN MISSING

Explanation:

The keyword parameter SCAN = of the instruction

ANALYSE is missing.

Action:

Supply the keyword parameter.
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3% FER23%%+% KEYWORD -- SYNTAX MISSING

Explanation:

The keyword parameter SYNTAX = of the instruction
ANALYSE is missing,

' Action:

Supply the keyword parameter,
34 FER24%4% KEYWORD -- TEXT MISSING

Explanation:

The keyword parameter TEXT = of the instruction
ANALYSE is missing.

Action:

Supply the keyword parameter.
*3+FER25%%% KEYWORD SCAN = NNN NOT DEFINED

Explanation:

The name NNN of a scanner table does not exist,

Action:
Correct typing error or generate a scanner table with

name NNN,
4 FER26%%+ KEYWORD SYNTAX = NNN NOT DEFINED

Explanation:

The name NNN of a syntax table does not exist.

Action:
Correct typing error or generate the name of the syntax

table with the instruction SYNTAX,
2+ R27%%+ KEYWORD TEXT = NNN NOT DEFINED

Explanation:

The name NNN representing a terminal component or a
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string, does not exist.

Action:
Correct typing error or generate the name of the terminal

component with the instruction FORM or GENSTR.
33 FER284%+ SYNTAX TYPE NOT SPECIFIED

Explanation:

The syntax type (FORM or DATA) has not been coded in
the operand field of an instruction SYNTAX,

Action:

Correct error,
3+ R29%4++x INVALID SYNTAX TYPE

Explanation:

The parameter coded in the operand field of an instruction
SYNTAX is not valid, The allowed parameters are FORM,
DATA.

Action:

Correct error,
T4 R30%%% ERROR CODE %% NNN %+ IS NOT VALID

Explanation:

NNN must be an integer between 1 and 127,

Action:

Correct error.
%3 R31%%3 THE INTEGER =3 NNN %% IS NOT VALID

Explanation:

NNN must be within the following range - 32768 ¢ NNN
32767
Action:

Correct error,
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FExER32444 KEYWORD COD IS MISSING

Explanation:

The keyword parameter COD = has not been defined in

an instruction TERM,

Action:

Code the parameter COD =,
*%%FER333%%+ POSITIONAL PARAMETER(S) MISSING

Explanation:

One or both positional keyword parameters of an instruc-
tion NOTERM are missing, The two parameters are man-

datory.

Action:

Correct error,
#4232 FER34%%+* TABLE -- NNN NOT DEFINED

Explanation:

The table with name NNN does not exist.

Action:

Correct typing error or generate the table with the instruc-

tion GENTAB.
33 FER353%%x ILLEGAL OPTION -- NNN

Explanation:

The option specified in an instruction SETSTR or SORT

is wrong.

Action:

Supply correct option.
¥33FER36%%% ILLEGAL INTEGER -~ NNN

Explanation:

The integer NNN must be within the range: 0 £ NNN £ 99

(instruction TRACE)
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Action:

Correct error,
32 ER37+3% IT.I.EGAL FORMAT

Explanation:

The error message defined in the operand field of an
instruction ERMESS has to be coded as a character con-

stant (C NNNN ).

Action:

Correct error,

3+ R38%%+ ACTION ROUTINE ACT=NNN NOT DEFINED

Explanation:

The action routine named NNN in an instruction PARSE,

TERM, NOTERM, BRUNC does not exist,

Action:
Correct typing error or code an action routine with the

name NNN,
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APPENDIX No. 4

Execution-time Diagnostics of TEXTANAL
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=33 ER1l%%+ AVAILABLE MEMORY TOO SMALL

Explanation:

The memory allocated to this job is too small in order

to contain all the buffers and the internal program tables.

Action:

Allocate more memory to the job and repeat execution.
233 R2%%4+ INVALID END OF FILE

Explanation:

The last record of the input text terminated with a word
atom. The program tried to concatenate the atom with the

next record, which does not exist,

Action:
The last atom of the input text must be an individual or

multiple atom.
#%%xFER3%%¢ OVERFLOW IN INDEX-STACK

Explanation:

The number of nested NOTERM instructiorsis greater than

20,

Action:
Reduce in the syntax the number of nested NOTERM instruc-

tions,
¥%%3FER4%%% THE INDEX-STACK IS EMPTY

Explanation:

TEXTANAL performed a branch from a subtree back into
the main syntax tree, but the index stack was empty. Error

in data syntax.

Action:

Correct error,
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% R5%%% STRING OVERFLOW
CCCCC (1. String)
CCCCC (2. string)

Explanation:

‘The length of the string, which would result from the

. execution of an instruction CATEN, would be greater than
255 bytes. The instruction is not executed. Both strings
or the first 132 bytes are printed and the job is termina-~
ted. Attention: the strings may contain unprintable cha-

racters,

Action:

Change syntax and/or the semantic action routines.

*3%ER6%3%+ STRING UNDERFLOW
CCcCcCcC (1. string)
CCCcCC (2. string)

Explanation:

The length of the second string in an instruction SUB is
greater than the length of the first one. The instruction
is not executed. Both strings or the first 132 bytes are
printed and the job is terminated. Attention: the strings

may contain unprintable characters.

Action:

.Change syntax and/or semantic action routines.
3+ ER7%%+ TABLE ITEM DOES NOT EXIST -~ NNN

Explanation:

An instruction TRANS could not find the item NNN in the
table. Attention: NNN may consist of unprintable charac-

ters.,
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Action:
Insert item or change syntax and/or semantic action

routines. Debug with TRACE,
*33ER8%x%+ ERROR CODE DOES NOT EXIST -- NNN

Explanation:

An error code specified in an instruction ERROR does

not exist, NNN is the error code number.

Action:

Correct typing error or generate the error code in ERMESS,
*=%+3ER9%%3+ EMPTY STRING IN SEND INSTRUCTION -~ NNN

Explanation:

The string in an instruction SEND has length zero,

NNN is the name of the string.

Action:
Change syntax and/or semantic action routines. Use in-

struction TRACE for debugging.

33 R10333x NO CHARACTER AGREEMENT IN SUB
CCCCC (1. string)
CCCCC (2. string)

Explanation:

The rightmost characters of the first string in an instruc-
tion SUB do not agree with the characters of the second
string. Both strings or the first 132 bytes are printed and

the job is terminated.
Action:

Change syntax and/or semantic action routines. Use instruc-

tion TRACE for debugging.
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3% R1lx%%x STRING TOO LONG FOR PRINTER BUFFER
CCCCC (string)

Explanation:

The instructions OUTPUT or PRISTRI allow only the
printing of strings less than or equal to 132 bytes,
The first 132 bytes are printed and the execution of the

program is terminated.

Action:
Change syntax and/or semantic action routines. Use the

instruction TRACE for debugging.

*+%*FER12%%% CONCATENATION BUFFER OVERFLOW
CCCCC (first 50 bytes of buffer)

Explanation:

An input record terminated with a word atom. The next
record is concatenated to the word atom (see also Appen-
dix 1l,chapter 2). The resulting length would exceed the
length of the reserved core area (500 bytes). The word
atom and the first 50 bytes of the next record are printed

and the job is terminated.

Action:

Reduce length of input record. If this is not possible, the

core area for concatenation has to be increased,
#%3+FER13%%+x LENGTH OF STRINGS IN PARSE NOT EQUAL

Explanation:

The length of the strings to be compared in the positional

parameter in PARSE are not equal. Correct coding is:

1. the string must be a word-string (4 bytes) if it is com-
pared with a) numerical value,

b) switch,
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2. the strings must be of equal length, if two strings

are compared,

Action:

Correct syntax,
+%$FER1l4s4+ LENGTH OF DATA FIELD IS ZERO

Explanation:

A terminal component, specified in an instruction

ANALYSE, has length zero.

Action:

Correct error in the instruction FORM.
#%%FER15%%3 SYNTAX ERROR NO, NNN

Explanation:

The parser found the last instruction of a syntax node
without being able to match the scanned atom, NNN is
the value coded in the keyword parameter ERC. It allows

to locate the error in the syntax tree,

Action:

Correct data syntax,
3% ER164%% ILLEGAL BRANCH IN INSTRUCTION - RETUR -

Explanation:

The label of the syntax node coded in the operand field
of an instruction RETUR does not belong to the data syn-

tax being used.

Action:

Supply correct label,
%% WAl$td EMPTY STRING TO PRINTER

Explanation:

The instructions OUTPUT or PRISTRI want to print a string
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of length zero.

Action:

Correct syntax and/or semantic action routines.
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APPENDIX No. 5

Appendix No, 5 gives as an example a user coded program and
the results.

The input text is assumed to be coded on 80 column cards or
stored in card image format (LRECL = 80),

The "'object' to be analyzed is in this example the card or the
80 byte record respectively. It consists of three components,

which are also terminal components,

1. component CAT (card column 1)
2. component REF (card columns 2 to 8)

3. component DATA (card columns 9 to 70)
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THE USER PROGRAMM
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specimen copies please write to.

Office for Official Publications
of the European Communities
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(Grand-Duchy of Luxembourg)

To disseminate knowledge is to disseminate prosperity — I mean
eneral prosperity and not individual riches — and with prosperity
isappears the greater part of the evil which is our heritage from

arker times.

Alfred Nobel
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