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Abstract:
This contribution includes source code for a set of programs which automatically check the syntax of the draft standard document or any grammatically conforming table description.




Objectives addressed and/or introduced:
9.1 "Provide means for promoting interoperability of meters including both standard and manufacturer-defined tables and procedures"

9.1.1 "Make the syntax rigid as to make it machine and human readable."




Summary of modifications to the Standard Document:
Add "Annex E (informative) Syntax Parsing Tools Source Code"

ANNEX E
(Informative)
SAMPLE SOURCE CODE FOR SYNTAX PARSING TOOLS

The standard contains a syntax section and then uses that syntax throughout the rest of the document.  This contribution presents source code which may be compiled to create syntax checking computer programs which may be used to verify the syntax of this document or any other which uses the syntax described within this standard.  
It consists of four files which were developed and tested using the Linux operating system.  The files are:

Makefile
The raw instructions for creating the program in a form suitable for the "make" utility.

C1219.l
The lexical analyzer portion of the program in a form suitable for the "flex" utility.

C1219.y
The parser portion of the program in a form suitable for the "bison" utility.

Chopper.pl
A Perl script which may be used to chop out the parsable portions of a machine-readable plain text version of this standard so that it is parsable by the c1219 tool created using the Makefile.

-+--- Makefile begins

c1219 : c1219gr.o c1219lex.o

        $(CC) $(LDFLAGS) -oc1219 c1219gr.o c1219lex.o $(LOADLIBES)

c1219gr.o : c1219gr.c

c1219lex.o : c1219lex.c

c1219gr.c : c1219.y

        bison -v -oc1219gr.c --defines c1219.y

c1219lex.c : c1219.l

        flex -oc1219lex.c c1219.l

clean :

        rm c1219lex.c

        rm c1219gr.h

        rm c1219gr.c

        rm c1219gr.o

        rm c1219gr.output

        rm c1219lex.o

        rm c1219

-+--- Makefile ends

-+--- c1219.y

%{

/*

 * $Id: c1219.y,v 1.7 2000/01/30 20:33:17 ejb Exp $

 * $Date: 2000/01/30 20:33:17 $

 * $Author: ejb $

 *

 * $Log: c1219.y,v $

 * Revision 1.7  2000/01/30 20:33:17  ejb

 * added READONLY VOLATILE and QSTRING keywords to fix up link

 * problems with lexer.

 *

 * Revision 1.6  2000/01/02 19:32:10  ejb

 * fixed grammar to match standard usage

 *

 * Revision 1.5  1999/12/29 17:21:55  ejb

 * Fixed problem with id tag for RCS

 *

 * Revision 1.4  1999/12/29 17:20:12  ejb

 * This is the final version for the standards committee and compiles as either C or C++

 *

 */

#include <stdio.h>

#include <stdlib.h>

int yylex(void);

extern void yyerror(char *s);

//#define YYDEBUG 1

%}

%union {


int integer;


char *tptr;

}

%token INT8 INT16 INT24 INT32 INT40 INT48 INT64

%token UINT8 UINT16 UINT24 UINT32 UINT40 UINT48 UINT64

%token FLOAT32 FLOAT64 FILL8 FILL16 FILL32

%token CHAR NI_FMAT1 NI_FMAT2 LTIME_DATE STIME_DATE TIME DATE RDATE

%token BCD NIL TABLE PROC REQUEST RESPONSE TYPE BITFIELD END

%token BOOL INT UINT FILL IF THEN ELSE CASE SET SWITCH OF ARRAY 

%token COMPARISON OR AND XOR NOT ELLIPSIS

%token VALUES RECORD 

%token PROPERTY LABEL DESCRIPTION ASSERT FIELD ENUM

%token DEFAULT FOR DECADE

%token NUMBER

%token TBLID RCDID PROCID BFLDID STRING 

%token METER CONSTANTS READONLY VOLATILE QSTRING

%left OR AND XOR

%left '+' '-' 

%left '*' '/'

%nonassoc UMINUS

%nonassoc NOT

%%

file: table_definition_language


| meter_definition_language


;

meter_definition_language: meterheader 


| meterheader constantsection


;

meterheader: METER STRING comm_props ';'


| METER STRING ';'


;

comm_props: ',' comm_prop


| comm_props ',' comm_prop


;

comm_prop: LABEL STRING


| DESCRIPTION STRING


;

constantsection: CONSTANTS constants END ';'


;

constants: STRING '=' NUMBER ';'


| STRING '=' STRING ';'


| constants STRING '=' NUMBER ';'


| constants STRING '=' STRING ';'


; 

table_definition_language: table_definition_language table_def_statement


| table_def_statement


;

table_def_statement: rcd_type


| bfld_type


| table


| procedure


| default


| properties


;

rcd_type: TYPE RCDID '=' RECORD rcd_members END ';'


;

bfld_type: TYPE BFLDID '=' BITFIELD unsigned_int bfld_members END ';'


;

table: TABLE NUMBER TBLID '=' RCDID ';'


| TABLE NUMBER TBLID '=' RCDID common_properties ';'


;

bfld_members: bfld_member


| bfld_members bfld_member


;

bfld_member: STRING ':' sub_type ';'


| STRING ':' sub_type member_properties ';'


| bfld_case


| bfld_if


;

sub_type: BOOL '(' value ')' 


| INT '(' value ELLIPSIS value ')'


| UINT '(' value ELLIPSIS value ')'


| FILL '(' value ELLIPSIS value ')'


;

bfld_case: SWITCH case_expression OF bfld_case_members END ';'


;

bfld_case_members: bfld_case_member


| bfld_case_members bfld_case_member


;

bfld_case_member: CASE value ':' bfld_members


| CASE value ELLIPSIS value ':' bfld_members 


;

bfld_if: IF condorvalue THEN bfld_members END ';'


| IF condorvalue THEN bfld_members ELSE bfld_members END ';'


;

rcd_members: rcd_member


| rcd_members rcd_member


;

rcd_member: STRING ':' simple_type ';'


| STRING ':' simple_type member_properties ';'


| STRING ':' SET '(' value ')' ';'


| STRING ':' SET '(' value ')' member_properties ';'


| STRING ':' ARRAY '[' values ']' OF simple_type ';'


| rcd_case


| rcd_if


;

rcd_case: SWITCH case_expression OF rcd_case_members END ';'


;

case_expression: TBLID dottedmembers


| BFLDID dottedmembers


;

rcd_case_members: rcd_case_member


| rcd_case_members rcd_case_member


;

rcd_case_member: CASE value ':' rcd_members


| CASE value ELLIPSIS value ':' rcd_members


;

rcd_if: IF condorvalue THEN rcd_members END ';'


| IF condorvalue THEN rcd_members ELSE rcd_members END ';'


;

condorvalue: condition


| value 


;

condition: TBLID dottedmembers '.' '(' value ')' /* string is set identifier */


| value COMPARISON value


| value '=' value


| condition OR condition


| condition AND condition


| condition XOR condition


| NOT condition


| NOT value


| '(' condition ')' 


;

values: value


| values ',' value


;

value: NUMBER


| TBLID


| TBLID dottedmembers
/* table.int-identifier */


| BFLDID dottedmembers
/* bitfield.int-identifier */


| '-' value  %prec UMINUS


| value '+' value


| value '-' value


| value '/' value


| value '*' value


| '(' value ')'


;

dottedmembers: '.' STRING


| dottedmembers '.' STRING


| dottedmembers '.' TBLID


;

simple_type: base_type 


| RCDID


| BFLDID


;

procedure: PROC NUMBER PROCID REQUEST '=' RCDID RESPONSE '=' RCDID ';'


| PROC NUMBER PROCID REQUEST '=' RCDID ';'


| PROC NUMBER PROCID RESPONSE '=' RCDID ';'


| PROC NUMBER PROCID ';'


;

default: DEFAULT SET numbers FOR DECADE NUMBER VALUES default_values END ';'


;

default_values: default_value


| default_values default_value


;

default_value: STRING '=' numbers ';'


| STRING '[' default_values ']'


;

numbers: NUMBER


| numbers ',' NUMBER


;

base_type: BCD


| NIL


| int


| unsigned_int


| floating_point


| fill


| spec_type


;

int: INT8


| INT16


| INT24


| INT32


| INT40


| INT48


| INT64


;

unsigned_int: UINT8


| UINT16


| UINT24


| UINT32


| UINT40


| UINT48


| UINT64


;

floating_point: FLOAT32


| FLOAT64


;

fill: FILL8


| FILL16


| FILL32


;

spec_type: CHAR


| NI_FMAT1


| NI_FMAT2


| LTIME_DATE


| STIME_DATE


| TIME


| DATE


| RDATE


;


/* properties section */

properties: PROPERTY OF TABLE TBLID tbl_properties END ';'


| PROPERTY OF PROC PROCID proc_properties END ';'


| PROPERTY OF TYPE RCDID field_properties END ';' 


| PROPERTY OF TYPE BFLDID field_properties END ';' 


| PROPERTY OF FIELD RCDID field_properties END ';' 


| PROPERTY OF FIELD BFLDID field_properties END ';' 


/* property related plurals */

tbl_properties: common_properties


| type_property


| tbl_properties type_property


;

proc_properties: proc_property 


| proc_properties proc_property 


;

type_properties: type_property


| type_properties type_property


;


/* actual property definitions */

member_properties: member_property


| member_properties member_property 


;

field_properties: FIELD STRING member_properties


;

type_property: TYPE STRING field_properties


;

proc_property: PROC PROCID type_properties


;

member_property: common_property


| enumerator


;

enumerator: ENUM enum_members ';'


;

enum_members: enum_member


| enum_members ',' enum_member


;

enum_member: NUMBER '=' STRING


;

common_properties: common_property


| common_properties common_property


;

common_property: LABEL STRING ';'


| DESCRIPTION STRING ';'


| ASSERT '(' condorvalue ')' ';'


;

%%

int main()

{


// yydebug = 1;


while (yyparse())



continue;


return 0;

}

-+--- c1219.y ends

-+--- c1219.l begins

%option noyywrap case-sensitive

%{

/*

 * $Id: c1219.l,v 1.9 2000/01/30 20:32:30 ejb Exp ejb $

 * $Date: 2000/01/30 20:32:30 $

 * $Author: ejb $

 *

 * $Log: c1219.l,v $

 * Revision 1.9  2000/01/30 20:32:30  ejb

 * changed comments to be Pascal style {} instead of C++ style //

 *

 * Revision 1.8  2000/01/30 14:07:32  ejb

 * Added READONLY and VOLATILE keywords and fixed line counting of

 * multi-line comments.

 *

 * Revision 1.7  2000/01/02 19:32:10  ejb

 * fixed grammar to match standard usage

 *

 * Revision 1.6  1999/12/29 20:09:17  ejb

 * modified file names for DOS compatibility

 *

 * Revision 1.5  1999/12/29 17:21:55  ejb

 * Fixed problem with id tag for RCS

 *

 * Revision 1.4  1999/12/29 17:20:12  ejb

 * This is the final version for the standards committee and compiles as either C or C++

 *

 */

#include <stdio.h>

#include <math.h>

#include <string.h>

#include "c1219gr.h"

int lineno = 1;

void yyerror(char *s);

%}

digit

[0-9]

number

{digit}+

character
[A-Z]

lchar

{digit}|{character}

ID

{lchar}+(_{lchar}+)*

string

{lchar}+

mixedstring
({lchar}|[a-z_])+

tbl-identifier  {ID}_TBL

proc-identifier  {ID}_PROC

rcd-identifier  {ID}_RCD

bfld-identifier  {ID}_BFLD

%x INSTRING

%x COMMENT

%% 

\{
{ BEGIN(COMMENT); }

<COMMENT>[^\n\}]*\n
{ lineno++; }
// just keep counting lines

<COMMENT>[^\n\}]*\}
{ BEGIN(INITIAL); }


/* punctuation */

"<>"
|

"<"
|

">"
|

"<="
|

">="

{ return COMPARISON; }

".."
{ return ELLIPSIS; }

[-=+*/:()[\]{},.;] 
{ return yytext[0]; }

INT8

{ return INT8; }

INT16 

{ return INT16; }

INT24 

{ return INT24; }

INT32 

{ return INT32; }

INT40 

{ return INT40; }

INT48 

{ return INT48; }

INT64 

{ return INT64; }

UINT8

{ return UINT8; }

UINT16 

{ return UINT16; }

UINT24 

{ return UINT24; }

UINT32 

{ return UINT32; }

UINT40 

{ return UINT40; }

UINT48 

{ return UINT48; }

UINT64 

{ return UINT64; }

FLOAT32

{ return FLOAT32; }

FLOAT64

{ return FLOAT64; }

FILL8

{ return FILL8; }

FILL16

{ return FILL16; }

FILL32

{ return FILL32; }

CHAR

{ return CHAR; }

NI_FMAT1
{ return NI_FMAT1; }

NI_FMAT2
{ return NI_FMAT2; }

LTIME_DATE
{ return LTIME_DATE; }

STIME_DATE
{ return STIME_DATE; }

TIME

{ return TIME; }

DATE

{ return DATE; }

RDATE

{ return RDATE; }

BCD

{ return BCD; }

NIL

{ return NIL; }

OR

{ return OR; }

AND

{ return AND; }

XOR

{ return XOR; }

NOT

{ return NOT; }

TABLE

{ return TABLE; }

PROCEDURE 
{ return PROC; }

REQUEST

{ return REQUEST; }

RESPONSE
{ return RESPONSE; }

FOR

{ return FOR; }

DEFAULT

{ return DEFAULT; }

DECADE

{ return DECADE; }

TYPE

{ return TYPE; }

BIT[ \t]+FIELD[ \t]+OF
{ return BITFIELD; }

END

{ return END; }

BOOL

{ return BOOL; }

INT

{ return INT; }

UINT

{ return UINT; }

FILL

{ return FILL; }

IF

{ return IF; }

THEN

{ return THEN; }

ELSE

{ return ELSE; }

CASE

{ return CASE; }

SET

{ return SET; }

SWITCH

{ return SWITCH; }

OF

{ return OF; }

ARRAY

{ return ARRAY; }

PACKED[ \t]+RECORD
{ return RECORD; }

VALUES

{ return VALUES; }


/* these are MD specific */

METER

{ return METER; }

LABEL

{ return LABEL; }

DESCRIPTION
{ return DESCRIPTION; }

CONSTANTS
{ return CONSTANTS; }

READONLY
{ return READONLY; }

VOLATILE
{ return VOLATILE; }

{number}
{ yylval.integer = atoi(yytext); return NUMBER; }

{tbl-identifier}
{ yylval.tptr = yytext; return TBLID; }

{proc-identifier}
{ yylval.tptr = yytext; return PROCID; }

{rcd-identifier}
{ yylval.tptr = yytext; return RCDID; }

{bfld-identifier}
{ yylval.tptr = yytext; return BFLDID; }

{ID}

{ yylval.tptr = yytext; return STRING; }

\"

{ BEGIN(INSTRING); }

<INSTRING>([^\n\\\"]|\\\")*\"
{ BEGIN(INITIAL); yylval.tptr = yytext; return QSTRING; }

<INSTRING>([^\n\\\"]|\\\")*\n
{ lineno++; }

{mixedstring}
{ yylval.tptr = yytext; return STRING; }


/* \"[^\"\n]*$
{ yyerror("Unterminated string"); }  */

[ \t]* 

{}

/* ignore whitespace */

\n

{ lineno++; } 

.

{ yyerror("invalid character"); }

%%

void yyerror(char *s)

{


static int errnum = 0;


printf("%d: %s at %s\n", lineno, s, yytext);


errnum++;


if (errnum > 50)


{



printf("too many errors -- exiting now\n");



exit(1);


}

}

-+--- c1219.l ends

-+--- chopper.pl begins

#!/usr/bin/perl -w

#

# chopper.pl

#

# This program extracts the compilable bits from a plain text version of the C12.19 draft

# standard.

#

# written on 2 Janauary 2000 by Edward J. Beroset of ABB Automation

#

my $neardata;

my $withindata;

my $withindefault;

my $nearend;

$neardata = $withindata = $withindefault = $nearend = 0;

while (<>) 

{


if ($withindata) 


{



print;


}


if (($neardata == 0) && (m/Table .. Data Description/))


{



$neardata = 1;


}


if ($neardata && m/TYPE.*=/)


{



if ($withindata == 0)



{




print;



}



$withindata = 1;


}

        if ($nearend && m/.*;/)

        {

            $nearend = 0;

            print;

        }

        if ($neardata && m/^[ \t]*TABLE.*=.*;/)

        {

                if ($withindata == 0)



{




print;



}

                $withindata = $neardata = $nearend = 0;

        }

        elsif ($neardata && m/^[ \t]*TABLE.*=/)


{



if ($withindata == 0)



{




print;



}

                $withindata = $neardata = 0;

                $nearend = 1;


}

        # extract the default values from Annex C

        if ($withindefault)

        {

            print;

        }

        if ($withindefault && m/^[ \t]*END;/)

        {

            $withindefault = 0;

        }

        if (m/^[ \t]*DEFAULT[ \t]+SET[ \t].*DECADE.*VALUES/)

        {

            if ($withindefault == 0)

            {

                print;

            }

            $withindefault = 1;

        }

}

-+--- chopper.pl ends

Disclaimer: 

This contribution has been prepared to assist TableFest II. This document is offered as a basis for discussion in accordance with the submission rules of TableFest II (ANSI C12.19-1997, IEEE 1377-1997, MC-Requirements and TF9804-001).


