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Scanner la gi?

~

Trqng moOt chwong trinh dich, thanh
phan thwc hién chirc nang phan tich tw
vwng goi la scanner.
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Scanner la gi?
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Nhiém vu cua mot scanner

Bo6 qua cac ky ty vo nghia nhw: dau trong, tab,
Ky tw xuéng dong, chu thich.
Phat hién cac ky tw khong hop 1€
Phat hién token
dinh danh (identifier)
tr khda (keyword)
sO (number)
Hang ky tw/xau ky tw
special character
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Nhiém vu cua mot scanner

™

Chuyén lan lwot cac token cho bd phan tich cu
phap (parser)
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Bang chir cai cua KPL

Chir cai (letter): a-z, A-Z, "
Chir sb (digit): 0-9
Cac ky hiéu dac biét

+, -, % /,>, <], = [space], [comma], ., ,;, |,
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Cac token cua ngdén nglr KPL

Tw khoa
PROGRAM, CONST, TYPE, VAR, PROCEDURE,

FUNCTION, BEGIN, END, ARRAY, OF, INTEGER,
CHAR, CALL, IF, ELSE, WHILE, DO, FOR, TO

Toan tw

.= (assign), + (addition), - (subtraction), * (multiplication), /
(division), = (comparison of equality), != (comparison of
difference), > (comparison of greaterness), < (comparison

of lessness), >= (comparison of greaterness or equality),
<= (comparison of lessness or equality)
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KPL'’s tokens

Ky hiéu dac biét

, (semicolon), . (period), : (colon), , (comma), (
(left parenthesis), ) (right parenthesis),
(singlequote)

Va

(. va .) dé danh dau chi muc clia mang

(* va *) dé danh dau diém bat dau va két thuc
cua chu thich

Ngoal ra

k dinh danh, s6, héng ky tu /
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Nhan dang cac token cua KPL

Cac token cua KPL tao nén mét ngbn ngfj’
chinh quy va c6 thé mé ta b&i mét so dd cu
phap chinh quy.

Chung c6 thé nhan dang bang mot automat
hiru han xac dinh

scanner |la m6t automat hiru han xac dinh

Experiment in compiler 9
construction - Scanner design



7

Nhan dang cac token cua KPL

\_

< )" " ‘\‘Ileﬂer
letter . SO
O (:

ideni o
digit
digit - _‘\I .- _
-ﬂzﬁjdlgﬂ: car >= 30 o
nmber
—0
Ipar
- SO

c a r
» S1 » S1 » S1
Token’s type: identifier
Token’s value: car

> =
» SO » S4 » S5
Token’s type: greaterness or
equality comparison operator
Token’s value: >=

“ow 3 0
» SO » S2 » S2

Token’s type: number
Token’s value: 30

M®i khi hoan tat nhan dang mot token, automat sé& chuyén lai vé trang thai 0
Khi c6 16i xay ra (gap ky tw ngoai bang chiv céi,...), automat sé tra vé trang

thai -1, .

Experiment in compiler
construction - Scanner design

10




7

Xay dwng scanner — Cau truc

A W N P

o

Makefile
scanner.c
reader.h, reader.c

charcode.h,
charcode.c

token.h, token.c
error.h, error.c

Project

Tép chinh

Poc ma nguén
Phan loai ky tw

Phan loai va nhan dang token, ttr khéa

Thong bao 16i
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Xay dwng scanner — reader

// Poc mdt ky tu tu kénh vao

int readChar (void) ;

// M& kénh vao

int openInputStream(char *fileName) ;
// Pbéng kénh vao

void closeInputStream(void) ;

// Chi sb dong, cdt hién tai
int lineNo, colNo;

// Ky tu hién tai

int currentChar;
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Xay dwng scanner — charcode

typedef enum {
CHAR SPACE,
CHAR LETTER,
CHAR DIGIT,
CHAR PLUS,
CHAR MINUS,
CHAR TIMES,
CHAR SLASH,
CHAR LT,
CHAR GT,
CHAR EXCLAIMATION,
CHAR EQ,
CHAR COMMA,
CHAR PERIOD,
CHAR COLON,
CHAR SEMICOLON,
CHAR SINGLEQUOTE,
CHAR LPAR,
CHAR RPAR,
CHAR UNKNOWN

} CharCode;

// Khoang trdng
// Ch# céai

// Chit sb

VAR

/] =T

/]

/1N

/] <

/] <

/) N

/] Y=

/N,

/)N

/] it

/)N

/] M\

/7N (Y

/M)

// Ky tu ngoai bang chit cai
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Xay dwng scanner — charcode

charcode.c dinh nghia mét bang charCodes
anh xa tieng ky tw trong bang ma ASCII vao
moOt trong cac CharCode duoc dinh nghia
Lwu y: Lénh doc ky tw getc co thé trd vé ma
EOF c6 gia tri nguyén la -1, nam ngoai bang
ma ASCI|
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Xay dwng scanner — token

typedef enum {

TK_NONE, // Pai dién cho mét 161
TK IDENT, // Pinh danh

TK_NUMBER, // sb

TK_ CHAR, // Hang ky tu

TK _EOF, // Két thuc chuong trinh

// Céac tu khoa
KW PROGRAM, KW CONST, KW TYPE, KW VAR,
KW INTEGER, KW CHAR, KW ARRAY, KW OF,
KW FUNCTION, KW PROCEDURE,
KW BEGIN, KW END, KW CALL,
KW IF, KW THEN, KW ELSE,
KW WHILE, KW DO, KW FOR, KW TO,
// Cac ky hiéu didc biét
SB SEMICOLON, SB COLON, SB PERIOD, SB COMMA,
SB ASSIGN, SB EQ, SB NEQ, SB LT, SB LE, SB GT,
SB PLUS, SB MINUS, SB TIMES, SB SLASH,
SB LPAR, SB RPAR, SB LSEL, SB RSEL
} TokenType;

SB_GE,
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Xay dwng scanner — token

// C&u trtc luu tr cuha mdt token
typedef struct {
char string[MAX IDENT LEN + 1];
int lineNo, colNo;
TokenType tokenType;
int value;
} Token;

// Kiém tra mét xdu cé la tu khdéa khéng
TokenType checkKeyword (char *string);

// Tao mdt token mdi véi kiéu va vi tri

Token* makeToken (TokenType tokenType, int lineNo,

int colNo) ;
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Xay dwng scanner — error

// Danh sach cédc 16i trong qud trinh phan tich tu vung
typedef enum {

ERR ENDOFCOMMENT,

ERR IDENTTOOLONG,

ERR INVALIDCHARCONSTANT,

ERR INVALIDSYMBOL
} ErrorCode;

// Cac théng bio 156i

#define ERM ENDOFCOMMENT "End of comment expected!"
#define ERM IDENTTOOLONG "Identification too long!"
#define ERM INVALIDCHARCONSTANT "Invalid const char!"
#define ERM INVALIDSYMBOL "Invalid symbol!"

// Ham théng bio 156i
void error (ErrorCode err, int lineNo, int colNo);
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Xay dwng scanner — scanner

// Poc mbébt token tinh tu vi tri hién tai
Token* getToken (void) {

Token *token;

int 1ln, cn;

if (currentChar == EOF)
return makeToken (TK EOF, lineNo, colNo);

switch (charCodes[currentChar]) {
case CHAR SPACE: skipBlank (); return getToken();
case CHAR LETTER: return readIdentKeyword();
case CHAR DIGIT: return readNumber ();
case CHAR PLUS:
token = makeToken (SB PLUS, lineNo, colNo);
readChar () ;
return token;
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Nhiém vu

™

Hoan thién cac ham sau trong scanner.c
volid skipBlank () ;

vold skipComment () ;

Token*
Token*
Token*

Token*

readIdentKeyword (void) ;
readNumber (void) ;
readConstChar (void) ;

getToken (void) ;
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