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e TONg quan vé phan tich cu phap
e Van pham KPL
e Xay dwng bo phan tich cu phap (parser)
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Nhiém vu cua moét parser

Kiém tra cau trdc ngi
phap cua mét chwong

trinh
Kich hoat cac bd phan tich
Analysis nglr nghia va sinh méa
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So d6 cu phép ctia ngdn ngir KPL
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So d6 cu phap clia ngdn ngtr KPL
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So dd cu ph
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ap cua ngon nglr KPL
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So d6 cu phap clia ngdn ngtr KPL

™
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So d6 cu phap clia ngdn ngtr KPL
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So d6 cu phap clia ngdn ngtr KPL
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So d6 cu phap clia ngdn ngtr KPL

™~

identifier A
constantidentifier
typeidentifier
procedureidentifier

functionicdentifier

variableidentifier J
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letter
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_
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# o digt, letter, character can be

expressed with syntax chart.
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Van pham BNF

\_

e Thwc hién loai bo dé quy trai
e Thuwc hién nhan t trai

Experiment in compiler construction —
Parser design

11




Van pham BNF

01) Prog ::= KW_PROGRAM Ident SB_SEMICOLON Block SB_PERIOD
02) Block ::= KW _CONST ConstDecl ConstDecls Block2

03) Block ::= Block2

04) Block2 ::= KW _TYPE TypeDecl TypeDecls Block3

05) Block2 ::= Block3

06) Block3 ::= KW VAR VarDecl VarDecls Block4

07) Block3 ::= Block4

08) Block4 ::= SubDecls Block5

09) Block5 ::= KW _BEGIN Statements KW_END

Experiment in compiler
construction — Parser desian

12




Van pham BNF

10)
11)

12)

13)
14)

15)

16)
17)

18)
19)

20)
21)

ConstDecls: :=

ConstDecls: :
ConstDecl

TypeDecls
TypeDecls

TypeDecl

VarDecls
VarDecls

VarDecl
SubDecls

SubDecls
SubDecls

ConstDecl ConstDecls
€

Ident SB_EQUAL Constant SB_SEMICOLON

= TypeDecl TypeDecls

€
Ident SB_EQUAL Type SB_SEMICOLON

VarDecl VarDecls
€

Ident SB_COLON Type SB_SEMICOLON

= FunDecl SubDecls

ProcDecl SubDecls
€

Experiment in compiler
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Van pham BNF

22) FunDecl ::= KW_FUNCTION Ident Params SB_COLON BasicType SB_SEMICOLON
Block SB_SEMICOLON

23) ProcDecl ::= KW_PROCEDURE Ident Params SB_SEMICOLON Block SB_SEMICOLON
24) Params ::= SB_LPAR Param Params2 SB RPAR
25) Params 1= €
26) Params2 ::= SB_SEMICOLON Param Params2
27) Params2 ::= g
28) Param ::= Ident SB_COLON BasicType
29) Param ::= KW_VAR Ident SB_COLON BasicType
Experiment in compiler 14
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Van pham BNF

30) Type ::= KW_INTEGER

31) Type KW_CHAR

32) Type : Typeldent

33) Type ::= KW_ARRAY SB LSEL Number SB_RSEL KW_OF Type

34) BasicType ::= KW_INTEGER
35) BasicType ::= KW_CHAR

36) UnsignedConstant ::= Number
37) UnsignedConstant ::= ConstlIdent
38) UnsignedConstant ::= ConstChar

40) Constant ::= SB_PLUS Constant2
41) Constant ::= SB_MINUS Constant2
42) Constant ::= Constant2
43) Constant ::= ConstChar

44) Constant2::= ConstlIdent
45) Constant2::= Number

Experiment in compiler
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Van pham BNF

46)

47)
48)

49)
50)
51)
52)
53)
54)
55)

Statements

Statements2
Statements2

::= Statement Statements2

= KW_SEMICOLON Statement Statement2

1= g

Statement ::=

Statement ::
Statement ::
Statement ::
Statement ::

Statement ::=
Statement ::=

AssignSt
Callst
GroupSt
IfsSt
WhileSt
ForSt

€
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Van pham BNF

56)
57)

58)

59)

60)

61)
62)

63)
64)

AssignSt
AssignSt

Callst
GroupSt
Ifst

ElseSt
ElseSt

WhileSt
ForSt

Variable SB_ASSIGN Expession
FunctionIdent SB ASSIGN Expression

KW_CALL Procedureldent Arguments
KW _BEGIN Statements KW_END

KW _IF Condition KW _THEN Statement ElseSt

= KW_ELSE statement
= g

= KW _WHILE Condition KW DO Statement
KW_FOR VariableIdent SB_ASSIGN Expression KW_TO

Expression KW DO Statement

Experiment in compiler
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Van pham BNF

65)
66)

67)
68)

68)

69)
70)
71)
72)
73)
74)

Arguments
Arguments

Arguments2: :=
Arguments2: :=

Condition

Condition2: :=

Condition2::
Condition2::
Condition2::
Condition2::

Condition2: :=

SB_LPAR Expression Arguments2 SB_RLAR
€

SB_COMMA Expression Arguments2
€

Expression Condition2

SB_EQ Expression
SB_NEQ Expression
SB_LE Expression
SB_LT Expression
SB_GE Expression
SB_GT Expression

Experiment in compiler
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Van pham BNF

75) Expression ::= SB_PLUS Expression2
76) Expression SB_MINUS Expression2

77) Expression ::= Expression2

78) Expression2 ::= Term Expression3

79) Expression3 ::= SB PLUS Term Expression3
80) Expression3 = SB_MINUS Term Expression3
81) Expression3 ::= g

82) Term ::= Factor Term2

83) Term2 ::= SB TIMES Factor Term2

84) Term2 = SB_SLASH Factor Term2

85) Term2 ::= ¢

Experiment in compiler
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Van pham BNF

86)
87)
88)
89)

90)
91)

92)
93)

Factor = UnsignedConstant

Factor = Variable

Factor = FunctionApptication

Factor = SB_LPAR Expression SB_RPAR

Variable = VariableIdent Indexes
FunctionApplication ::= FunctionlIdent Arguments
Indexes = SB _LSEL Expression SB_RSEL Indexes
Indexes =g

Experiment in compiler
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Cau hoi?

™

\_

e Hay tinh cac tap FIRST va FOLLOW cho
moi ky hiéu khéng két thac
e Hay xay dwng bang duyét
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Xay dwng parser

™

e VVé co ban KPL |a mét ngdn nglr LL(1)
e Thiét ké mot parser dé quy trén dwoi

Token
Duyét
Duyét

ookAhead
Ky hiéu két thuc

Ky hiéu khéng két thuc
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Xay dwng parser — Cau truc

™

1
2

IS

0 N O O

Makefile

scanner.c,
scanner.h

reader.h, reader.c

charcode.h,
charcode.c

token.h, token.c
error.h, error.c
parser.c, parser.h
main.c

Project
Doc trng token

Poc ma ngudn
Phan loai ky tw

Phan loai va nhan dang token, ttr khoa

Thoéng bao 16i
Duyét cac cau tric chwong trinh
Chwong trinh chinh

/
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lookAhead

e Xem trirdc nOi dung mot token

Token *currentToken; // Token vua doc
Token *lookAhead; // Token xem trudc

volid scan (void) {

Token* tmp = currentToken;
currentToken = lookAhead;
lookAhead = getValidToken () ;
free (tmp) ;

}

\_

Experiment in compiler
construction — Parser desian
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Duyét ky hiéu két thic

void eat (TokenType tokenType) {

if (lookAhead->tokenType == tokenType) {
printToken (lookAhead) ;
scan () ;

} else missingToken (tokenType, lookAhead->1ineNo,

lookAhead->colNo) ;

Experiment in compiler
construction — Parser desian
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Duyét ky hiéu khéng két thuc

void compileProgram(void) {
assert ("Parsing a Program ....");
eat (KW PROGRAM) ;
eat (TK _IDENT) ;
eat (SB__SEMICOLON) ;
compileBlock() ;
eat (SB_PERIOD) ;
assert ("Program parsed!");

Experiment in compiler
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Kich hoat parser

int compile (char *fileName) {
1f (openInputStream(fileName) == IO ERROR)
return IO ERROR;

currentToken = NULL;
lookAhead = getValidToken () ;

compileProgram() ;

free(currentToken) ;
free (lookAhead) ;

closeInputStream() ;
return I0 SUCCESS;

Experiment in compiler
construction — Parser desian
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Vi du - duyét statement

FIRST (Statement) = {TK IDENT, KW CALL, KW BEGIN, KW IF, KW WHILE,

KW_FOR, &}
FOLLOW (Statement) = {SB_SEMICOLON, KW END, KW _ELSE}

/* Predict parse table for Expression */

Input Production

TK_IDENT 49) Statement ::= AssignSt
KW_CALL 50) Statement = Callst
KW _BEGIN 51) Statement = GroupSt
KW _IF 52) Statement = IfSt
KW_WHILE 53) Statement ::= WhileSt
KW_FOR 54) Statement ::= ForSt
SB_SEMICOLON 55) €

KW_END 55) ¢

KW_ELSE 55) ¢

Others Error

Experiment in compiler
construction — Parser desian
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Vi du - duyét statement

void compileStatement (void) {

, case KW FOR:
switch (lookAhead->tokenType) n

compileForSt();

break;

// check FOLLOW tokens
case SB SEMICOLON:
case KW END:
case KW ELSE:

case TK IDENT:
compileAssignSt () ;
break;

case KW CALL:
compileCallSt () ;

break;
break; // Error occurs
case KW BEGIN: default:

compileGroupSt () ;
break;
case KW IF:

error(ERR_INVALIDSTATEMENT,
lookAhead->1ineNo, lookAhead-

>colNo) ;
compileIfSt(); break;
break; )
case KW WHILE: }
compileWhileSt () ;
break;
Experiment in compiler 29
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Baitap 1

e Dich chwong trinh voi

K

K
K
T

hai bao hang
nai bao kiéu
nai bao bién

nan ham rong
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Bai tap 2

e Dich chwong trinh voi

K
K
K

hai bao hang
nai bao kiéu

nai bao bién

Cac lénh

Experiment in compiler
construction — Parser desian

31




s

Bai tap 3

e Dich chwong trinh v&i day da so dd cu
phap

Experiment in compiler 32
construction — Parser desian



