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1 Introduction

LDAP is the standard query syntax we support in the Active Directory Service Interface. In order to support This document describes the SQL query support for the Active Directory Interface. It concentrates on the implementation of the parsing engine that converts SQL to LDAP queries.

The Grammar

The grammer we used is a subset derived from the SQL grammer.

1.1 The Terminal Tokens

TERMINAL SYMBOLS (TOKENS) to be expected by the parser. 

TOKEN_ERROR              

TOKEN_STAR               

TOKEN_LPARAN             

TOKEN_RPARAN             

TOKEN_INTEGER_LITERAL    

TOKEN_REAL_LITERAL       

TOKEN_STRING_LITERAL     

TOKEN_USER_DEFINED_NAME  

TOKEN_COMMA              

TOKEN_SELECT             

TOKEN_ALL                

TOKEN_FROM               

TOKEN_WHERE              

TOKEN_BOOLEAN_LITERAL 

TOKEN_AND                

TOKEN_OR                 

TOKEN_NOT    

TOKEN_END           

TOKEN_LT

TOKEN_GT

TOKEN_GE

TOKEN_LE

TOKEN_EQ

TOKEN_NE

TOKEN_ORDER

TOKEN_BY

TOKEN_ASC

TOKEN_DESC

1.2 The Grammar

statement ::= select-statement

select-statement ::= TOKEN_SELECT [TOKEN_ALL] select-list TOKEN_FROM table-identifier     [TOKEN_WHERE search-condition] [order_by_clause]

select-list ::= TOKEN_STAR | select-sublist [TOKEN_COMMA select-sublist]... 

select-sublist ::= column-identifier

order_by_clause ::= TOKEN_ORDER TOKEN_BY sort_item [TOKEN_COMMA sort_item]…

sort_item ::= TOKEN_USER_DEFINED_NAME [order_spec]

column-identifier ::= TOKEN_USER_DEFINED_NAME

column-identifier ::= TOKEN_STRING_LITERAL

table-identifier ::= TOKEN_STRING_LITERAL 

search-condition ::= boolean-term [TOKEN_OR search-condition]

boolean-term ::= boolean-factor [TOKEN_AND boolean-term]

boolean-factor ::= [TOKEN_NOT] boolean-primary

boolean-primary ::= comparison-predicate | TOKEN_LPARAN search-condition TOKEN_RPARAN

comparison-predicate ::= column-identifier TOKEN_COMPARISON_OPERATOR literal

literal ::= TOKEN_STRING_LITERAL | numeric-literal  | TOKEN_BOOLEAN_LITERAL 
numeric-literal ::= TOKEN_INTEGER_LITERAL | TOKEN_REAL_LITERAL

order_spec ::= ASC | DESC
For example, the tokens generated by the lexer for the following SQL statement

SELECT CN, objectClass FROM ‘LDAP://ntdsdc1/c=US/O=Microsoft/OU=NTDS’ WHERE

ObjectClass = User OR AGE > 25 ORDER BY name ASC

2  The implementation

2.1 The Rules

This following rules are derived from the Grammer specified in Section 2. 

1. stmt -> sel_stmt 

2. sel_stmt -> T_SELECT sel_list_all T_FROM tbl_id

3. sel_stmt -> T_SELECT sel_list_all T_FROM tbl_id T_WHERE srch_cond

4. sel_list_all -> sel_list

5. sel_list_all -> T_ALL sel_list

6. sel_list -> T_STAR 

7. sel_list -> sel_sublist

8. sel_sublist -> col_id

9. sel_sublist -> col_id T_COMMA sel_sublist

10. col_id -> T_UD_NAME

11. tbl_id -> T_STRING

12. srch_cond -> bool_term

13. srch_cond -> bool_term T_OR srch_cond

14. bool_term -> bool_fact

15. bool_term -> bool_fact T_AND bool_term

16. bool_fact -> bool_prim

17. bool_fact -> T_NOT bool_prim

18. bool_prim -> comp

19. bool_prim -> T_LPARAN srch_cond T_RPARAN

20. comp -> col_id comp_op literal

21. comp_op -> T_LT

22. comp_op -> T_GT

23. comp_op -> T_GE

24. comp_op -> T_LE

25. comp_op -> T_EQ

26. comp_op -> T_NE

27. literal -> T_STRING

28. literal -> num

29. literal -> T_BOOL

30. num -> T_INT

31. num -> T_REAL

32. col_id -> T_STRING

33. stmt -> sel_stmt order_by_clause

34. order_by_clause ::= T_ORDER T_BY sort_spec_list

35. sort_spec_list ::= sort_col_id 

36. sort_spec_list ::= sort_col_id T_COMMA sort_spec_list

37. sort_col_id ::= T_UD_NAME

38. sort_col_id ::= T_UD_NAME order_spec

39. order_spec ::= T_ASC

40. order_spec ::= T_DESC

The LR Parser

To parse the SQL search filter, we implemented an LR parser. It is an efficient, bottom-up syntax analysis technique that can be used to parse context-free grammars. The ‘l” is for left-to-right scanning of the input, the ‘R’ for constructing a rightmost derivation in reverse. 

A detail description of the algorithm to do LR parsing can be found in [1]. The starting symbol we use is the F (Filter) symbol. The table below describes the transition state of the grammers. Each row is considered as a state that the parser is in. The algorithm also requires the definition of an action and Goto table which can be found below.

2.1.1 The State Transition

0)

stmt’ -> .stmt

stmt -> .sel_stmt

stmt -> .sel_stmt order_by_clause

sel_stmt -> .T_SELECT sel_list_all T_FROM tbl_id

sel_stmt -> .T_SELECT sel_list_all T_FROM tbl_id T_WHERE srch_cond

1)

stmt->sel_stmt.

stmt->sel_stmt .order_by_clause

stmt->sel_stmt .T_ORDER T_BY sort_spec_list

2)

stmt’->stmt .

3)

sel_stmt -> T_SELECT .sel_list_all T_FROM tbl_id

sel_stmt -> T_SELECT .sel_list_all T_FROM tbl_id T_WHERE 

srch_cond

sel_list_all -> .sel_list

sel_list_all -> .T_ALL sel_list

sel_list -> .T_STAR 

sel_list -> .sel_sublist

sel_sublist -> .col_id

sel_sublist -> .col_id T_COMMA sel_sublist

col_id -> .T_UD_NAME

col_id -> .T_STRING

4)

sel_list -> T_STAR.

5)

col_id -> T_UD_NAME.

6)

sel_list_all -> sel_list.

7)

sel_list -> sel_sublist.

8)

sel_sublist -> col_id.

sel_sublist -> col_id .T_COMMA sel_sublist

9)

sel_sublist -> col_id T_COMMA .sel_sublist

sel_sublist -> .col_id

sel_sublist -> .col_id T_COMMA sel_sublist

col_id -> .T_UD_NAME

10)

sel_sublist -> col_id T_COMMA sel_sublist.

11)

sel_list_all -> T_ALL .sel_list

sel_list -> .T_STAR 

sel_list -> .sel_sublist

sel_sublist -> .col_id

sel_sublist -> .col_id T_COMMA sel_sublist

col_id -> .T_UD_NAME

12)

sel_stmt -> T_SELECT sel_list_all .T_FROM tbl_id

sel_stmt -> T_SELECT sel_list_all .T_FROM tbl_id T_WHERE srch_cond

13)

sel_stmt -> T_SELECT sel_list_all T_FROM .tbl_id

sel_stmt -> T_SELECT sel_list_all T_FROM .tbl_id T_WHERE 

srch_cond

tbl_id -> .T_STRING

14)

tbl_id -> T_STRING.

15)

sel_stmt -> T_SELECT sel_list_all T_FROM tbl_id.

sel_stmt -> T_SELECT sel_list_all T_FROM tbl_id. T_WHERE 

srch_cond

16)

sel_stmt -> T_SELECT sel_list_all T_FROM tbl_id T_WHERE .srch_cond

srch_cond -> .bool_term

srch_cond -> .bool_term T_OR srch_cond

bool_term -> .bool_fact

bool_term -> .bool_fact T_AND bool_term

bool_fact -> .bool_prim

bool_fact -> .T_NOT bool_prim

bool_prim -> .comp

bool_prim -> .T_LPARAN srch_cond T_RPARAN

comp -> .col_id comp_op literal

col_id -> .T_UD_NAME

17)

sel_stmt -> T_SELECT sel_list_all T_FROM tbl_id T_WHERE srch_cond.

18)

srch_cond -> bool_term.

srch_cond -> bool_term. T_OR srch_cond

19)

bool_term -> bool_fact.

bool_term -> bool_fact. T_AND bool_term

20)

bool_fact -> bool_prim.

21)

bool_fact -> T_NOT .bool_prim

bool_prim -> .comp

bool_prim -> .T_LPARAN srch_cond T_RPARAN

comp -> .col_id comp_op literal

col_id -> .T_UD_NAME

22)

bool_prim -> comp.

23)

bool_prim -> T_LPARAN .srch_cond T_RPARAN

srch_cond -> .bool_term

srch_cond -> .bool_term T_OR srch_cond

bool_term -> .bool_fact

bool_term -> .bool_fact T_AND bool_term

bool_fact -> .bool_prim

bool_fact -> .T_NOT bool_prim

bool_prim -> .comp

bool_prim -> .T_LPARAN srch_cond T_RPARAN

comp -> .col_id comp_op literal

col_id -> .T_UD_NAME

24)

comp -> col_id .comp_op literal

comp_op -> .T_LT

comp_op -> .T_GT

comp_op -> .T_GE

comp_op -> .T_LE

comp_op -> .T_EQ

comp_op -> .T_NE

25)

col_id -> T_UD_NAME.

26)

srch_cond -> bool_term T_OR .srch_cond

srch_cond -> .bool_term

srch_cond -> .bool_term T_OR srch_cond

bool_term -> .bool_fact

bool_term -> .bool_fact T_AND bool_term

bool_fact -> .bool_prim

bool_fact -> .T_NOT bool_prim

bool_prim -> .comp

bool_prim -> .T_LPARAN srch_cond T_RPARAN

comp -> .col_id comp_op literal

col_id -> .T_UD_NAME

27)

srch_cond -> bool_term T_OR srch_cond.

28)

bool_term -> bool_fact T_AND .bool_term

bool_term -> .bool_fact

bool_term -> .bool_fact T_AND bool_term

bool_fact -> .bool_prim

bool_fact -> .T_NOT bool_prim

bool_prim -> .comp

bool_prim -> .T_LPARAN srch_cond T_RPARAN

comp -> .col_id comp_op literal

col_id -> .T_UD_NAME

29)

bool_term -> bool_fact T_AND bool_term.

30)

bool_fact -> T_NOT bool_prim.

31)

bool_prim -> T_LPARAN srch_cond .T_RPARAN

32)

bool_prim -> T_LPARAN srch_cond T_RPARAN.

33)
comp -> col_id comp_op.literal

literal -> .T_STRING

literal -> .num

literal -> .T_BOOL

num -> .T_INT

num -> .T_REAL

34)

comp_op -> T_LT.

35)

comp_op -> T_GT.

36)

comp_op -> T_GE.

37)

comp_op -> T_LE.

38)

comp_op -> T_EQ.

39)

comp_op -> T_NE.

40)

comp -> col_id comp_op literal.

41)

literal -> T_STRING.

42)

literal -> num.

43)

literal -> T_BOOL.

44)

num -> T_INT.

45)

num -> T_REAL.

46)

sel_list_all -> T_ALL sel_list.

47)

col_id -> T_STRING .

48)

stmt->sel_stmt order_by_clause .

49)

stmt->sel_stmt T_ORDER .T_BY sort_spec_list

50)

stmt->sel_stmt T_ORDER T_BY .sort_spec_list

sort_spec_list -> .sort_col_id 
sort_spec_list -> .sort_col_id T_COMMA sort_spec_list

sort_col_id -> .T_UD_NAME

sort_col_id -> .T_UD_NAME order_spec

51)

stmt->sel_stmt T_ORDER T_BY sort_spec_list .

52)

sort_spec_list -> sort_col_id .

sort_spec_list -> sort_col_id .T_C0MMA sort_spec_list

53)

sort_spec_list -> sort_col_id T_COMMA .sort_spec_list
sort_spec_list -> .sort_col_id 
sort_spec_list -> .sort_col_id T_COMMA sort_spec_list

sort_col_id -> .T_UD_NAME

sort_col_id -> .T_UD_NAME order_spec

54)

sort_spec_list -> sort_col_id T_COMMA sort_spec_list .

55) 

sort_col_id -> T_UD_NAME .

sort_col_id -> T_UD_NAME .order_spec

order_spec -> .T_ASC 

order_spec -> .T_DESC

56)

sort_col_id -> T_UD_NAME order_spec .

57)

order_spec -> T_ASC .

58)

order_spec -> T_DESC .

The First and Follow tokens

To generate the action tables, the first and follow of each statement is required and are described below.

First

stmt: T_SELECT

sel_stmt: T_SELECT

sel_list_all: T_ALL, T_STAR, T_UD_NAME

sel_list: T_STAR, T_UD_NAME 

sel_sublist : T_UD_NAME

col_id: T_UD_NAME

tbl_id : T_STRING

srch_cond: T_NOT, T_UD_NAME, T_LPARAN

bool_term: T_NOT, T_UD_NAME, T_LPARAN

bool_fact: T_NOT, T_UD_NAME, T_LPARAN

bool_prim: T_UD_NAME, T_LPARAN

comp: T_UD_NAME

comp_op: T_LT, T_GT, T_GE, T_LE, T_EQ, T_NE

literal: T_STRING, T_INT, T_REAL, T_BOOL

num: T_INT, T_REAL

order_by_clause: T_ORDER

sort_spec_list: T_UD_NAME

sort_col_id: T_UD_NAME

order_spec: T_ASC, T_DESC

Follow

stmt: $

sel_stmt: $, T_ORDER

sel_list_all: T_FROM

sel_list: T_FROM

sel_sublist: T_FROM

col_id: T_FROM, T_COMMA

tbl_id: $, T_WHERE, T_ORDER

srch_cond: $, T_RPARAN, T_ORDER

bool_term: $, T_RPARAN, T_OR, T_ORDER

bool_fact: T_AND, $, T_RPARAN, T_OR, T_ORDER

bool_prim: T_AND, $, T_RPARAN, T_OR, T_ORDER

comp: T_AND, $, T_RPARAN, T_OR, , T_ORDER

comp_op: T_STRING, T_INT, T_REAL, T_BOOL

literal: T_AND, $, T_RPARAN, T_OR, T_ORDER

num: T_AND, $, T_RPARAN, T_OR, T_ORDER

order_by_clause: $

sort_spec_list: $

sort_col_id: T_COMMA, $
order_spec: T_COMMA, $

2.1.2 The Action Table

action g_action[55][26] = { 

//       ERROR  ,EQ,    STAR,  LPARAN,RPARAN,INT,   REAL,  STR,   UDN,   COMMA, LT,    GT,    LE,    GE,    NE,    SELECT,ALL,   FROM,  WHERE, BOOL,  AND,   OR,    NOT,   ORDER  BY     END

/*00*/  { {N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{S,3 },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X } },

/*01*/  { {N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{S,49},{N,X },{A,X } },

/*02*/  { {N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X } },

/*03*/  { {N,X },{N,X },{S,4 },{N,X },{N,X },{N,X },{N,X },{S,47},{S,5 },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{S,11},{R,5 },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X } },

/*04*/  { {N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{R,6 },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X } },

/*05*/  { {N,X },{R,10},{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{R,10},{R,10},{R,10},{R,10},{R,10},{R,10},{N,X },{N,X },{R,10},{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{R,10} },

/*06*/  { {N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{R,4 },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X } },

/*07*/  { {N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{R,7 },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X } },

/*08*/  { {N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{S,9 },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{R,8 },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X } },

/*09*/  { {N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{S,47},{S,5 },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X } },

/*10*/  { {N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{R,9 },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X } },

/*11*/  { {N,X },{N,X },{S,4 },{N,X },{N,X },{N,X },{N,X },{S,47},{S,5 },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X } },

/*12*/  { {N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{S,13},{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X } },

/*13*/  { {N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{S,14},{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X } },

/*14*/  { {N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{R,11},{N,X },{N,X },{N,X },{N,X },{R,11},{N,X },{R,11} },

/*15*/  { {N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{S,16},{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X } },

/*16*/  { {N,X },{N,X },{N,X },{N,X },{S,23},{N,X },{N,X },{S,47},{S,25},{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{S,21},{N,X },{N,X },{N,X } },

/*17*/  { {N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{R,3 },{N,X },{R,3 } },

/*18*/  { {N,X },{N,X },{N,X },{N,X },{R,12},{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{S,26},{N,X },{R,12},{N,X },{R,12} },

/*19*/  { {N,X },{N,X },{N,X },{N,X },{R,14},{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{S,28},{R,14},{N,X },{R,14},{N,X },{R,14} },

/*20*/  { {N,X },{N,X },{N,X },{N,X },{R,16},{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{R,16},{R,16},{S,21},{R,16},{N,X },{R,16} },

/*21*/  { {N,X },{N,X },{N,X },{S,23},{N,X },{N,X },{N,X },{S,47},{S,25},{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X } },

/*22*/  { {N,X },{N,X },{N,X },{N,X },{R,18},{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{R,18},{R,18},{N,X },{R,18},{N,X },{R,18} },

/*23*/  { {N,X },{N,X },{N,X },{S,23},{N,X },{N,X },{N,X },{S,47},{S,25},{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X } },

/*24*/  { {N,X },{S,38},{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{S,34},{S,35},{S,37},{S,36},{S,39},{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X } },

/*25*/  { {N,X },{R,10},{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{R,10},{R,10},{R,10},{R,10},{R,10},{R,10},{N,X },{N,X },{R,10},{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X } },

/*26*/  { {N,X },{N,X },{N,X },{S,23},{N,X },{N,X },{N,X },{S,47},{S,25},{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{S,21},{N,X },{N,X },{N,X } },

/*27*/  { {N,X },{N,X },{N,X },{N,X },{R,13},{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{R,13},{N,X },{R,13} },

/*28*/  { {N,X },{N,X },{N,X },{S,23},{N,X },{N,X },{N,X },{S,47},{S,25},{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{S,21},{N,X },{N,X },{N,X } },

/*29*/  { {N,X },{N,X },{N,X },{N,X },{R,15},{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{R,15},{N,X },{R,15},{N,X },{R,15} },

/*30*/  { {N,X },{N,X },{N,X },{N,X },{R,17},{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{R,17},{R,17},{N,X },{R,17},{N,X },{R,17} },

/*31*/  { {N,X },{N,X },{N,X },{N,X },{S,32},{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X } },

/*32*/  { {N,X },{N,X },{N,X },{N,X },{R,19},{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{R,19},{R,19},{N,X },{R,19},{N,X },{R,19} },

/*33*/  { {N,X },{N,X },{N,X },{N,X },{N,X },{S,44},{S,45},{S,41},{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{S,43},{N,X },{N,X },{N,X },{N,X },{N,X },{N,X } },

/*34*/  { {N,X },{N,X },{N,X },{N,X },{N,X },{R,21},{R,21},{R,21},{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{R,21},{N,X },{N,X },{N,X },{N,X },{N,X },{N,X } },

/*35*/  { {N,X },{N,X },{N,X },{N,X },{N,X },{R,22},{R,22},{R,22},{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{R,22},{N,X },{N,X },{N,X },{N,X },{N,X },{N,X } },

/*36*/  { {N,X },{N,X },{N,X },{N,X },{N,X },{R,23},{R,23},{R,23},{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{R,23},{N,X },{N,X },{N,X },{N,X },{N,X },{N,X } },

/*37*/  { {N,X },{N,X },{N,X },{N,X },{N,X },{R,24},{R,24},{R,24},{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{R,24},{N,X },{N,X },{N,X },{N,X },{N,X },{N,X } },

/*38*/  { {N,X },{N,X },{N,X },{N,X },{N,X },{R,25},{R,25},{R,25},{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{R,25},{N,X },{N,X },{N,X },{N,X },{N,X },{N,X } },

/*39*/  { {N,X },{N,X },{N,X },{N,X },{N,X },{R,26},{R,26},{R,26},{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{R,26},{N,X },{N,X },{N,X },{N,X },{N,X },{N,X } },

/*40*/  { {N,X },{N,X },{N,X },{N,X },{R,20},{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{R,20},{R,20},{N,X },{R,20},{N,X },{R,20} },

/*41*/  { {N,X },{N,X },{N,X },{N,X },{R,27},{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{R,27},{R,27},{N,X },{R,27},{N,X },{R,27} },

/*42*/  { {N,X },{N,X },{N,X },{N,X },{R,28},{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{R,28},{R,28},{N,X },{R,28},{N,X },{R,28} },

/*43*/  { {N,X },{N,X },{N,X },{N,X },{R,29},{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{R,29},{R,29},{N,X },{R,29},{N,X },{R,29} },

/*44*/  { {N,X },{N,X },{N,X },{N,X },{R,30},{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{R,30},{R,30},{N,X },{R,30},{N,X },{R,30} },

/*45*/  { {N,X },{N,X },{N,X },{N,X },{R,31},{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{R,31},{R,31},{N,X },{R,31},{N,X },{R,31} }, 

/*46*/  { {N,X },{N,X },{N,X },{N,X },{N,X}, {N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{R,5 },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X}  }, 

/*47*/  { {N,X },{R,32},{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{R,32},{R,32},{R,32},{R,32},{R,32},{R,32},{N,X },{N,X },{R,32},{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{R,32} },

/*48*/  { {N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{A,X } },

/*49*/  { {N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{S,50},{N,X } },

/*50*/  { {N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{S,47},{S,5 },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X } },

/*51*/  { {N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{R,34} },

/*52*/  { {N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{S,53},{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{R,35} },

/*53*/  { {N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{S,47},{S,5 },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X } },

/*54*/  { {N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{S,47},{S,5 },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{N,X },{R,36} },

};

The Goto Table

DWORD g_goto[55][17] = {

//         Sel  sel  sel  sel  col  tbl  srch bool bool bool comp comp lit  num stmt  order sort  

//         stmt,lsta,lst, sub, id,  id,  cond,trm, fact,prim,    ,op,     ,    ,      by,   spec,

/*00*/    {1,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   2,    X,    X,   },

/*01*/    {X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,    48,   X,   },

/*02*/    {X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,    X,    X,   },

/*03*/    {X,   12,  6,   7,   8,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,    X,    X,   },

/*04*/    {X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,    X,    X,   },

/*05*/    {X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,    X,    X,   },

/*06*/    {X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,    X,    X,   },

/*07*/    {X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,    X,    X,   },

/*08*/    {X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,    X,    X,   },

/*09*/    {X,   X,   X,  10,   8,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,    X,    X,   },

/*10*/    {X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,    X,    X,   },

/*11*/    {X,   X,  46,   7,   8,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,    X,    X,   },

/*12*/    {X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,    X,    X,   },

/*13*/    {X,   X,   X,   X,   X,  15,   X,   X,   X,   X,   X,   X,   X,   X,   X,    X,    X,   },

/*14*/    {X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,    X,    X,   },

/*15*/    {X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,    X,    X,   },

/*16*/    {X,   X,   X,   X,  24,   X,  17,  18,  19,  20,  22,   X,   X,   X,   X,    X,    X,   },

/*17*/    {X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,    X,    X,   },

/*18*/    {X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,    X,    X,   },

/*19*/    {X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,    X,    X,   },

/*20*/    {X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,    X,    X,   },

/*21*/    {X,   X,   X,   X,  24,   X,   X,   X,   X,  30,  22,   X,   X,   X,   X,    X,    X,   },

/*22*/    {X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,    X,    X,   },

/*23*/    {X,   X,   X,   X,  24,   X,  31,  18,  19,  20,  22,   X,   X,   X,   X,    X,    X,   },

/*24*/    {X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,  33,   X,   X,   X,    X,    X,   },

/*25*/    {X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,    X,    X,   },

/*26*/    {X,   X,   X,   X,  24,   X,  27,  18,  19,  20,  22,   X,   X,   X,   X,    X,    X,   },

/*27*/    {X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,    X,    X,   },

/*28*/    {X,   X,   X,   X,  24,   X,   X,  29,  19,  20,  22,   X,   X,   X,   X,    X,    X,   },

/*29*/    {X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,    X,    X,   },

/*30*/    {X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,    X,    X,   },

/*31*/    {X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,    X,    X,   },

/*32*/    {X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,    X,    X,   },

/*33*/    {X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,  40,  42,   X,    X,    X,   },

/*34*/    {X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,    X,    X,   },

/*35*/    {X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,    X,    X,   },

/*36*/    {X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,    X,    X,   },

/*37*/    {X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,    X,    X,   },

/*38*/    {X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,    X,    X,   },

/*39*/    {X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,    X,    X,   },

/*40*/    {X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,    X,    X,   },

/*41*/    {X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,    X,    X,   },

/*42*/    {X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,    X,    X,   },

/*43*/    {X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,    X,    X,   },

/*44*/    {X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,    X,    X,   },

/*45*/    {X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,    X,    X,   },

/*46*/    {X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,    X,    X,   },

/*47*/    {X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,    X,    X,   },

/*48*/    {X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,    X,    X,   },

/*49*/    {X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,    X,    X,   },

/*50*/    {X,   X,   X,   X,   52,  X,   X,   X,   X,   X,   X,   X,   X,   X,   X,    X,    51,  },

/*51*/    {X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,    X,    X,   },

/*52*/    {X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,    X,    X,   },

/*53*/    {X,   X,   X,   X,   52,  X,   X,   X,   X,   X,   X,   X,   X,   X,   X,    X,    54,  },

/*54*/    {X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,   X,    X,    X,   },

};

2.2 The LDAP Query generation

When the SQL expression is being parsed, a syntax tree representing the query will be generated. This tree contains a GenerateLDAP function which will be called to produce the LDAP equivalent of the representation. This expression is then passed into the LDAP or NDS Active Directory Interface DLLs to carry out the actual query.
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