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CREATE TABLE Foods (

name CHAR(8) NOT NULL,
type CHAR(S),
flavor CHAR(6),

PRIMARY KEY ( name )

CREATE TABLE Courses (
course CHAR(8) NOT NULL, PRIMARY KEY,

flavor CHAR(6),
Sequence INTEGER

)
PRIMARY KEY
key 5-1
Foods
name type flavor
peach fruit sweet
tomato fruit savory
lemon fruit sour
lard fat bland
cheddar fat savory
Courses
course flavor sequence
salad savory 1
main savory 2
dessert sweet 3
5-1
query

SELECT Foods.name,

FROM Foods
WHERE Foods.type = “fruit”

Foods.flavor

Primary



name flavor

peach sweet
tomato savory
lemon sour

SELECT course, name, Foods.flavor, type
FROM Courses, Foods

WHERE Courses.flavor = Foods.flavor

course name flavor type
salad tomato savory fruit
salad cheddar savory fat
main tomato savory fruit
SQL SELECT INSERT UPDATE DELETE
SELECT cursor)

OPEN CLOSE
FETCH UPDATECURRENT DELETECURRENT

COMMIT  ROLLBACK

SELECT

SOL

SQL
SQL

SQL SQL
SQL 5-1

sQL



5-1:SQL
MODULE LANGUAGE C AUTHORIZAIION JOHNL

DECLARE flav CURSOR FOR
SELECT Foods.name, Foods.type
FROM Foods
WHERE Foods.flavor = myflavor
-— myflavor is defined below

PROCEDURE open_flav
SQLCODE
myflavor CHAP(6) ;
OPEN flav

PROCEDURE close_flav
SQLCODE ;
CLOSE flav

PROCEDURE get_ flav
SQLCODE
myname CHAR(8)
mytype CHAR(5) ;
FETCH flav INTO myname, mytype

C
char flavor[6], name[8], typel[5];

main()

{

int icode;

scanf(“%s”, flavor);
open_flav(&icode, flavor);
for(:) {

get flav(&icode, name, type);

if(icode = 0)

break;

printf(""%8.8s %5.5s\n", name, type);

+

close_flav(&icode);

sQL



SQL
SQL SQL

SQL

5-2 SQL
char flavor[6], name[8], typel[5];
int SQLCODE; /* global status variable */

EXEC SQL DECLARE flav CURSOR FOR
SELECT Foods.name, Foods.type
FROM Foods
WHERE Foods.flavor = :flavor;

main()
{
scanf("'%s", flavor);
EXEC SQL OPEN flav;
for(5;) {
EXEC SQL FETCH flav INTO :name, :type;
iT(SQLCODE = 0)
break;
printf("%8.8s %5.5s\n", name, type);

+
EXEC SQL CLOSE flav;
}
SQL SQL
C C
yacc
SQL
yacc SQL

SQL

sQL

<<EXEC SQL””

5-2

sQL

yacc



5-3
%{

5-3

SQL

sQL

#include "'sqll.h"
#include <string.h>

int lineno = 1;

void yyerror(char *s);

%}

*/

ADA; }
ALL; }
AND; }
AMMSC;
AMMSC;
AMMSC;
AMMSC;
AMMSC;
ANY; }
AS; }
ASC; }
return AUTHORIZATION; }
return BETWEEN; 7}

BY; }

C: }

return CHARACTER; }

R

{ return CHECK; %}

%e 1200
%%

/*
ADA { return
ALL { return
AND { return
AVG { return
MIN { return
MAX { return
SUM { return
COUNT { return
ANY { return
AS { return
ASC { return
AUTHORIZATION{
BETWEEN {
BY { return
© { return
CHAR(ACTER)? {
CHECK
CLOSE {
COBOL {
COMMIT {
CONTINUE {
CREATE {
CURRENT  {
CURSOR {
DECIMAL {

return CLOSE; }
return COBOL; }
return COMMIT; }
return CONTINUE; }
return CREATE; }
return CURRENT; }
return CURSOR; }
return DECIMAL; }

Ada



DECLARE  {
DEFAULT {
DELETE  {
DESC {
DISTINCT {
DOUBLE  {
ESCAPE  {
EXISTS {
FETCH {
FLOAT {
FOR {
FOREIGN {
FORTRAN  {
FOUND {
FROM {
GO[ \t]*TO
GRANT
GROUP
HAVING
IN
INDICATOR
INSERT
INT(EGER)?
INTO {
IS {
KEY {
LANGUAGE {
LIKE {
MODULE  {
NOT {
NULL {
NUMERIC  {
OF {
{
{
{
{
{
{
{
{
{

{
{
{
{
{
{

ON

OPEN
OPTION

OR

ORDER
PASCAL

PLI
PRECISION
PRIMARY
PRIVILEGES
PROCEDURE {

return DECLARE; }
return DEFAULT; }
return DELETE; }
return DESC; }
return DISTINCT; }
return DOUBLE; }
return ESCAPE; }
return EXISTS; }
return FETCH; }
return FLOAT; }
return FOR; }
return FOREIGN; }
return FORTRAN; }
return FOUND; %}
return FROM; }

{ return GOTO; }
return GRANT; }
return GROUP; }
return HAVING; }
return IN; }
return INDICATOR; }
return INSERT; }

{ return INTEGER; }
return INTO; }
return 1S; }
return KEY; }
return LANGUAGE; }
return LIKE; }
return MODULE; }
return NOT; }
return NULLX; }
return NUMERIC; }
return OF; }
return ON; }
return OPEN; }
return OPTION; }
return OR; }
return ORDER; }
return PASCAL; }
return PLI; }
return PRECISION; 7}
return PRIMARY; }

{ return PRIVILEGES; }
return PROCEDURE; %}



PUBLIC { return PUBLIC; }
REAL { return REAL; }
REFERENCES { return REFERENCES; }

ROLLBACK { return ROLLBACK; }
SCHEMA { return SCHEMA; }
SELECT { return SELECT; }
SET { return SET; }
SMALLINT { return SMALLINT; }
SOME { return SOME; }
SQLCODE  { return SQLCODE; }
TABLE { return TABLE; }
TO { return TO; }

UNION { return UNION; }
UNIQUE { return UNIQUE; }
UPDATE { return UPDATE; }
USER { return USER; }
VALUES { return VALUES; }
VIEW { return VIEW; }
WHENEVER { return WHENEVER; }
WHERE { return WHERE; %}
WITH { return WITH; }
WORK { return WORK; }

/* */

= I

<> |

< I

o |

oo |

>t { return COMPARISON; }

[-+*/:0,-;]1 { return yytext[0]; }
/* */

[A-Za-z][A-Za-z0-9_]* { return NAME; }
/* */

[0-9]+ |

[0-9]+"."[0-9]1* |
" _"[0-9]* { return INTNUM; }



[0-9]+[eE]1[+-1?[0-9]+ |

[0-9]+"."[0-91*[eE1[+-1?[0-91+ |
" _"[0-91*[eE1[+-17[0-9]+ { return APPROXNUM; }

/* */

"I\n]*" {
int c = input(Q);

unput(c); /* just peeking */

if(c 1= "\"") {
return STRING;
} else
yymore();
+

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

\n lineno++;

[ \t\r]+ ; /* */
T--TLES ; /* */
%%

void

yyerror(char *s)

{
printf("%d: %s at %s\n',

}

main(int ac, char **av)

{

lineno, s, yytext);

if(ac > 1 && (yyin = fopen(av[1l], "'r')) ==

perror(av[li]);
exit(l);
3

if(lyyparse())

printf("'SQL parse worked\n');

else

printf(*"'SQL parse failed\n');

} /* main */

NULL) {



CHAR INT
SUM  COUNT

sQL

sQL

unput()

yyerror()

main()

main()

SQL

y.tab.h

GOTO
AMMSC

yytext
lex

yyin

main()

sqll.h, yacc
CHARACTER  INTEGER

AVG MIN MAX
SQL

input()

yymore()

yytext

yytext

““FILE **~
yyin



5-4

5-4
%union

SQL
{

int intval;
double floatval;
char *strval;
int subtok;

}
%token NAME
%token STRING
%token INTNUM APPROXNUM
/* */
%left OR
%left AND
%left NOT
%left <subtok> COMPARISON /* = <> < > <= >= */
%left "+* "-*
%left "** */*
%nonassoc UMINUS
/> */
%token ALL AMMSC ANY AS ASC AUTHORIZATION BETWEEN BY
%token CHARACTER CHECK CLOSE COMMIT CONTINUE CREATE CURRENT
%token CURSOR DECIMAL DECLARE DEFAULT DELETE DESC DISTINCT DOUBLE
%token ESCAPE EXISTS FETCH FLOAT FOR FOREIGN FOUND FROM GOTO
%token GRANT GROUP HAVING IN INDICATOR INSERT INTEGER INTO
%token IS KEY LANGUAGE LIKE MODULE NULLX NUMERIC OF ON
%token OPEN OPTION ORDER PRECISION PRIMARY PRIVILEGES PROCEDURE
%token PUBLIC REAL REFERENCES ROLLBACK SCHEMA SELECT SET
%token SMALLINT SOME SQLCODE SQLERROR TABLE TO UNION
%token UNIQUE UPDATE USER VALUES VIEW WHENEVER WHERE WITH WORK
%token COBOL FORTRAN PASCAL PLI C ADA
union intval  floatval
SQL floatval

strval



subtok
MAX SUM COUNT

APPROXNUM
UMINUS

SQL

5-5

5-5 SQL
/* */
/* ”sql:”
sql: schema

/* */
sql: module def

/* */

sql: manipulative statement
sql_list sql
schema
OPEN CLOSE
sql
schema

AUTHORIZATION *““user””

5-6

NAME

prec

*/

sql

AVG MIN

STRING INTNUM
O0left
“+_*/”

module_def

SELECT
yacc

manipulative_statement

CREATE SCHEMA



schema:
CREATE SCHEMA AUTHORIZATION user opt_schema element_ list

opt_schema_element list:
/* */
| schema element list

schema_element_list:
schema_element
| schema element list schema element

schema_element:
base table def

| view def
| privilege def

user: NAME
5-6 user NAME
schema NAME
opt_schema_element_list
schema_element_list schema_element_list
schema_element schema_element

opt_schema_element list:

/* */

opt_schema_element list base table_def
opt_schema_element_list view_def
opt_schema_element list privilege def



5-7
base table def:
CREATE TABLE table " (" base_ table element _commalist

table:
NAME
| NAME "_." NAME

base table element _commalist:
base table element
| base table element _commalist

., base table element

base _table_element:
column_def
| table constraint def

column_def:
column data type column_def opt list

data_type:

CHARACTER

CHARACTER " (™ INTNUM ®)*"

NUMERIC

NUMERIC "(" INTNUM *)*

NUMERIC "(® INTNUM *," INTNUM ")~
DECIMAL

DECIMAL "(* INTNUM *)*

DECIMAL "(® INTNUM *," INTNUM ")~
INTEGER

SMALLINT

FLOAT

FLOAT *(" INTNUM ")*

REAL

DOUBLE PRECISION

column_def opt list:
/* */
| column_def opt list column_def opt



column_def opt:

NOT NULLX

NOT NULLX UNIQUE

NOT NULLX PRIMARY KEY

DEFAULT literal

DEFAULT NULLX

DEFAULT USER

CHECK "(" search_condition ")*

REFERENCES table

REFERENCES table *(® column_commalist )"

table_constraint_def:
UNIQUE " (" column_commalist ")"

| PRIMARY KEY "(" column_commalist ")"

| FOREIGN KEY "(" column_commalist ")"
REFERENCES table

| FOREIGN KEY "(" column_commalist ")"
REFERENCES table " (" column_commalist

|l CHECK "(" search_condition ")*

column_commalist:
column

| column_commalist "," column
column: NAME

literal:
STRING
| INTNUM
| APPROXNUM

base table def ““CREATE TABLE””

column_def

3

base_table _element



5 data_type
REFERENCES
NULLX NULL
NULL C
BUFSIZ EOF 1/0

thing CHAR(3) NOT NULL UNIQUE

thing CHAR(3)
UNIQUE( some_ name )

“NOT NULL>~
column_def_opt

column_def_opt_list

table_constraint_def column_def
base_table _element_list
SQL unique NULL

view

data_type
NUMERIC(5,2)
column_def_opt_list

search_condition

yacc C
FILE
SQL
““UNIQUE””  column_def
base table element
yacc

CREATE VIEW fruits (frname, frflavor)
AS SELECT Foods.name, Foods.flavor

FROM Foods
WHERE Foods.type = “fruit”

5-8

5-8
view_def:




CREATE VIEW table opt_column_commalist
AS query_spec opt with_check option

opt_with_check option:
/* */
| WITH CHECK OPTION

opt_column_commalist:
/* */
| “(C column_commalist ")~

““CREATE VIEW~~
“AS,’

5-9

5-9
privilege def:
GRANT privileges ON table TO grantee_commalist
opt_with_grant option

opt_with_grant option:
/* */
| WITH GRANT OPTION

privileges:
ALL PRIVILEGES
| ALL
| operation_commalist

operation_commalist:
operation
| operation_commalist "," operation



operation:

SELECT

INSERT

DELETE

UPDATE opt _column_commalist
REFERENCES opt_column_commalist

grantee_commalist:
grantee
| grantee commalist "," grantee

grantee:
PUBLIC
| user

GRANT SELECT, UPDATE (address, telephone)
ON employees TO PUBLIC
GRANT ALL ON foods TO tony, dale WITH GRANT OPTION

GRANT REFERENCES (flavor) ON Foods TO PUBLIC

WITH GRANT OPTION
REFERENCES
GRANT

yacc

SQL 5-10

5-10
cursor_def:

SQL



DECLARE cursor CURSOR FOR query_exp opt_order_by clause

opt_order_by clause:
/* */
| ORDER BY ordering_spec_commalist

ordering_spec_commalist: /* */
ordering_spec
| ordering spec_commalist "," ordering_spec

ordering_spec:
INTNUM opt_asc_desc /* */
| column_ref opt asc desc /* */

opt_asc_desc:

/* */
| ASC
| DESC
cursor: NAME

column_ref:
NAME /* */
| NAME "." NAME/* table.col range.col */
| NAME "." NAME "." NAME /* user.table.col */

DECLARE course_cur CURSOR FOR
SELECT ALL
FROM Courses
ORDER BY sequence ASC

SELECT



SELECT

SQL manipulation sublanguage)
11 5-11
5-11

sql: manipulative statement

manipulative_statement:

close_ statement
commit_statement
delete_statement positioned
delete_statement searched
fetch_statement
insert_statement
open_statement

rol lback statement
select_statement
update_statement positioned
update_statement searched

SELECT
SQL

5-12

5-12
open_statement:
OPEN cursor

close_ statement:
CLOSE cursor



commit_statement:
COMMIT WORK

rol lback statement:
ROLLBACK WORK

delete_statement positioned:
DELETE FROM table WHERE CURRENT OF cursor

5-12 OPEN
DELETE...WHERE CURRENT

FETCH

FETCH
5-13 FETCH

5-13 FETCH
fetch_statement:
FETCH cursor INTO target commalist

target _commalist:
target
| target commalist "," target

target:
parameter_ref

parameter_ref:
parameter
| parameter parameter
| parameter INDICATOR parameter

parameter:

CLOSE



|l “:” NAME /* */

FETCH
SQL

yacc

MODPARAM

parameter: MODPARAM;
INSERT

INSERT 5-14

5-14 INSERT
insert_statement:
INSERT INTO table opt _column_commalist values or_query spec

values or_query_ spec:
VALUES " (" insert _atom_commalist ")"
| query_spec

insert_atom commalist:
insert_atom
| insert atom commalist "," insert_atom

insert_atom:
atom
| NULLX

parameter_ref
| literal
| USER



INSERT

CREATE VIEW
opt_column_commalist ““VALUE~~
insert_atom NULL

ID ““USER~”~ query spec
DELETE
DELETE 5-15
5-15 DELETE

delete_statement positioned:
DELETE FROM table WHERE CURRENT OF cursor

delete_statement searched:
DELETE FROM table opt where_ clause

opt_where_clause:
/* empty */
| where_clause

where_clause:
WHERE search_condition

WHERE
WHERE WHERE
UPDATE
UPDATE 5-16
5-16 UPDATE
update_statement positioned:

UPDATE table SET assignment commalist
WHERE CURRENT OF cursor

assignment_commalist:



| assignment

| assignment commalist "," assignment
assignment:
column "=" scalar_exp

| column "=" NULLX

update_statement searched:
UPDATE table SET assignment _commalist opt where clause

UPDATE DELETE

NULL

5-17

5-17
scalar_exp:
scalar_exp "+" scalar_exp
scalar_exp "-" scalar_exp
scalar_exp "*" scalar_exp
scalar_exp "/" scalar_exp
"+" scalar_exp %prec UMINUS
"-" scalar_exp %prec UMINUS
atom
column_ref
function_ref

"(" scalar_exp ")"

scalar_exp_commalist:
scalar_exp
| scalar_exp _commalist "," scalar_exp

function_ref:
AMMSC (" "*" ")*
| AMMSC *(" DISTINCT column_ref ")*
| AMMSC "(" ALL scalar_exp ")*



| AMMSC "(" scalar_exp ")*

scalar_exp_commalist:
scalar_exp
| scalar_exp _commalist "," scalar_exp

%left
%prec “ey?r fe7 SQL
AMMSC AVG MIN MAX SUM COUNT
SQL ““COUNT(*)*~
x> AMMSC

COUNT € >” DISTINCT

“MIN * >3 cc >3

SUM( (p-age*p.age) 7/ COUNT( p-age ) ) — AVG( p-age ) * AVG( p-age )

p age

scalar_exp_commalist—

SELECT
SELECT 5-18

5-18 SELECT
select_statement:
SELECT opt_all _distinct selection
INTO target commalist
table_exp

| 7/ faisal
SELECT opt_all _distinct selection

table_exp



opt_all_distinct:
/* empty */
| ALL
| DISTINCT

selection:
scalar_exp_commalist

I wxw

query_exp:
query_term
| query exp UNION query term
| query exp UNION ALL query_ term

query_term:
query_spec
| "C query_exp ")"

query_spec:
SELECT opt_all_distinct selection table exp

SELECT
table_exp table_exp
table-valued ALL  DISTINCT
query_exp query_spec 5-18
SELECT INTO
UNION
5-19
5-19
table_exp:

from_clause
opt_where_clause



opt_group_by clause
opt_having_clause

from_clause:
FROM table ref commalist

table_ref _commalist:
table_ref
| table ref commalist "," table ref

table_ref:
table
| table range variable

range_variable: NAME

where_clause:
WHERE search_condition

opt_group_by clause:
/* */
| GROUP BY column_ref commalist

column_ref _commalist:
column_ref
| column_ref commalist ", column_ref

opt_having_clause:
/* */
| HAVING search_condition

SQL
FROM
WHERE GROUP BY HAVING FROM



WHERE
GROUP BY
SUM  AVG GROUP BY
HAVING

SELECT supplier

FROM p

GROUP BY supplier
HAVING COUNT(*) >= 3

5-20

5-20

search_condition:

search_condition OR search_condition
search_condition AND search_condition
NOT search_condition

"(" search_condition ")*

predicate

predicate:

comparison_predicate
between_predicate
like predicate

test _for_null
in_predicate
all_or_any predicate
existence_test

comparison_predicate:

scalar_exp COMPARISON scalar_exp
scalar_exp COMPARISON subguery

between_predicate:

scalar_exp NOT BETWEEN scalar_exp AND scalar_exp
scalar_exp BETWEEN scalar_exp AND scalar_exp



like predicate:
scalar_exp NOT LIKE atom opt_escape
| scalar_exp LIKE atom opt_escape

opt_escape:
/* */
| ESCAPE atom

test _for_null:
column_ref IS NOT NULLX
| column_ref IS NULLX

in_predicate:
scalar_exp NOT IN "(" subquery ")*
| scalar_exp IN "(" subquery ")*
| scalar_exp NOT IN "(" atom_commalist ")*
| scalar_exp IN (" atom_commalist ")"

atom_commalist:
atom
| atom commalist "," atom

all_or_any predicate:
scalar_exp COMPARISON any_all _some subguery

any all_some:
ANY
| ALL
| SOME

existence_test:
EXISTS subquery
subquery:
"(" SELECT opt_all _distinct selection table exp ")"



AND OR NOT

COMPARISON
COMPARISON cezrr e
subquery SELECT

BETWEEN

p.age BETWEEN 21 and 65
p-age >= 21 AND p.age <= 65

LIKE

UNIX Shell ESCAPE

“\”

LIKE
yacc LIKE

like predicate:
scalar_exp NOT LIKE atom opt_escape
| scalar_exp LIKE atom opt_escape

yacc

Foods.flavor NOT .

NOT NOT BETWEEN NOT LIKE
““Food.flavor”>  LIKE column_ref BETWEEN
scalar_exp yacc /
column_ref scalar_exp
/ scalar_exp
NOT LIKE
NOTLIKE

NOT[ \t]+LIKE { return NOTLIKE; }

LIKE



like predicate:
scalar_exp NOTLIKE atom opt_escape
| scalar_exp LIKE atom opt_escape

yacc NOTLIKE
LIKE NOT LIKE
= ‘\n’ >
lineno
NULLX stdio NULL

q-Name IN ( “Tom”>, “Dick”, “Harry” )
q-Name = “Tom” OR g.Name = “Dick” OR g-Name = “Harry’

ANY ALL
ANY

p Name g name

p-Name = ALL (SELECT g-.Name from q)

SQL SELECT

5-21 SQL

5-21 SQL
/* */
sql: WHENEVER NOT FOUND when_action
| WHENEVER SQLERROR when_action

when_action: GOTO NAME

ALL



| CONTINUE

NOT FOUND
(SQLERROR

5-22 Makefile

5-22 SQL Makefile
LEX = flex -1
YACC = byacc -dv
CFLAGS = -DYYDEBUG=1

all: sqgll

sqll: sqll.o scnl.o
${CC} -0 $@ sqll.o scnl.o

sqll.c sgll.h: sqgll.y
${YACC} sqgll.y
mv y.tab.h sqll.h
mv y.tab.c sqll.c
mv y.output sqll.out

scnl.o: sqll.h

lex yacc
C make
lex yacc Berkely yacc  flex
main()  yyerror() lex  yacc
SQL

4

% sqll sqlmod
SQL parse worked

% sqll

FETCH foo INTO

za ,

b c, -- two names are legal

4 AT&T lex SQL lex
yacc



d e f —-- but three aren’t
4: syntax error at f
SQL parse failed

SQL
SQL
SQL SQL
SQL C C
SQL
foo
Nth

SQL
EXEC SQL FETCH flav INTO :name,

C

exec_sql( “ FETCH flav INTO #1, #2 *°, &name, &type );

5-23
%{
#include "'sql2_h"
#include <string.h>

int lineno = 1;
void yyerror(char *s);

/* SQL */
#define SV save str(yytext)

/* */

1 type

5-23

#define TOK(name) { SV;return name; }

SQL

SQL

SQL
SQL

SQL
““-foo””
“#N,,



%}
%s SQL

C save_str()
TOK()
SQL INITIAL SQL
5-24

5-24
EXEC[ \t]+SQL{ BEGIN SQL; start _save():; }

/* */
<SQL>ALL TOK(ALL)
<SQL>AND TOK(AND)
<SQL>AVG TOK(AMMSC)

/* */

<SQL>[A-Za-z][A-Za-z0-9_]* TOK(NAME)

/* */
<SQL>":"[A-Za-z][A-Za-z0-9 ]* {
save param(yytext+1);
return PARAMETER;

/* */

<SQL>[0-9]1+ |
<SQL>[0-9]+"."[0-9]* |
<SQL>"_""[0-9]* TOK(INTNUM)

<SQL>[0-9]+[eE][+-17[0-9]+ |
<SQL>[0-9]+"."[0-9]1*[eE]1[+-1?[0-9]+ |
<SQL>"_"'[0-91*[eE][+-]?[0-9]+ TOK(APPROXNUM)

/* */

<SQL>"[~"\n]*" {
int c = input(Q);

SV



unput(c); /* */
if(c 1= "\"") {
SV;return STRING;
} else
yymore();
+

<SQL>"[~*\n]*$ { yyerror('Unterminated string"); }

<SQL>\n
\n { lineno++; ECHO; }

<SQL>[ \t\r]+save_str(" '); [/*
<SQL>"--"_.* ; [/* */

ECHO; /* SQL */

%%

<<EXEC SQL””

start_save() SQL
SQL
TOK()
SQL
SQL
SQL INITIAL
BEGIN
/> SQL */
un_sql O
{
BEGIN INITIAL;

} /7* un_sql */

%token

sgl_list:

sql “;7  { end_sqlQ; }

{ save_str(" ");lineno++; }

*/

SQL
““<SQL>"~
SV
save_param()
<SQL>
un_sql()
PARAMETER

| sqgl_list sgql “;” { end_sqlQ; }



parameter:

PARAMETER /*

sQL

sqgl:
cursor_def

SQL
5-25 SQL
char save buf[2000]

char *savebp;

#define NPARAM 20

sQL

-name

/*
/*

/*

char *varnames[NPARAM]; /7*

/* EXEC SQL
start_save(void);

/* SQL */
save_str(char *s);

/* */
save_param(char *n);

/* SQL

end_sqgl(void);

5-25
save_buf[]

*/

end_sql()

parameter
*/
SQL
5-25
soL */
*/
*/
*/
*/

savebp

sQL

sQL



varnamesf]

““EXEC SQL>~ start_save()
save_str() sav_str() save_buf
save_param() varnamesl]
ceyN>

SQL end_sql()
exec_sql()

un_sql() SQL yyout
ECHO SQL

Makefile
main

5-26 5-2 SQL
5-26 SQL

char flavor[6], name[8], typel[5];
int SQLCODE; /* */

lex

exec_sql (“DECLARE flav CURSOR FOR SELECT Foods.name, Foods.type FROM

Foods WHERE Foods.flavor = #1”, &flavor);

main()
{
scanf(“$s”, flavor);
exec_sql(“OPEN flav™);
for(:) {
exec_sql(“FETCH flav INTO #1, #2”, &name, &type);
iT(SQLCODE != 0)
break;
printf(“%8.8s %5.5s\n”’, name, type);

+
exec_sql(“CLOSE flav™);



SQL SQL
“<MIN(*)>”
LIKE

SQL SQL

sQL



