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HERE—NHENEFNFERE, ERLRE—NFREEBEFAN S 24~ FEM
Br, MAFRENBERNR—AEBRIOER. —FEEA T ABEHER S R
R EMFRIER, (regular expression, #WBE Hregexdiregexp) . HiEFedFvibl REHR
B Fregrepit{f Flix R MR LT ERRA LA, flexBFEEH—RIFERES
FIENZARA R, X4 ME T IENZF AR REHMIENE (action) . HflexA:
RRATIAE o HT 8 wT LAIREUG A, IEECIA SFTE M IEN RSB iTEBKRILEEES
HIRBAE, flexSHEFTA R IE N FA 2B IE R —Rra ey A ERE X, XEEEJLFRILL
FIBT AT B E AR R, B CaE TR E s siea D

1. A X RAETMEA Y 4 (Deterministic Fininte Automation, DFA) , A X ¥
A, NFHEEAEFASNN, hf— TRl HNACTNETR, RLTNALERAE L
AR A T AR REL,
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HANHE — 1 FlexiZF

UnixZA% (FHLEFERLinuxfIBSDIXFERIEUnixRL%) BH T —1IFH %1 (word
count) BF, XN BEFAILLEA—AICHREHRE XA CHNTE . a5,
flex{f HATRES A U+ LATBEFEBEX Twe -, BI1-1.

#l1-1:. F ¥4t pi-1.1

/* TEfn UnixfowcBBFF */
&

int chars = 0;

int words = 0;

int lines = 0;

%}

b 4

[a-zA-Z]+ { words++; chars += strlen{yytext); }
\n { chars++; lines++; }

. { chars++; }

4

main(int argc, char **argv)

{

yylex();
printf("%8d%8d%8d\n", lines, words, chars);

}

EXANRFHRE s AEXN TCREF AR UL o RABR, FAXEHECHKID. flexBFF
WE=AEsr, & ZREE AT R B, B - EHorREFHERIRE,
BAEy R— R E, B =8B WIE S8 I3 A S Ay iRz 44 2% BE e
CHRES, "Bl HEE—E SR RRBIE.

TEFORERSy, %{Fn%} 2 (Al RS & 8 R AE R #0342 BRI COC R T 684 . TEXABF
BE, BEREMARRE T, RS rRRnRER,

EB 8, SMESUCE-fTHFLL, BERRKILERFREENTHCAD, X
JUHICHRIEZ R EEN—fTRE 27ER, (RRXLAETEHRI, BAflexiNhLIZ
E A TR R i E TR DB L RICERFF. )

BEABREAE=AER., T—4EX, [a-zA-2]+ AEREE—/IHRE., EHFESER
W B E—FhFERR (character class) , BEBILREE—NK/NDEFE, Mm+XTHF
BHRAERE—RESNTHENFAE, Wt —ER0Fa, RFRDHRIFE, H%
RIZhVE S #1 IC Al B BRI F AT 4. fEEE— A flexBushfEd, ZERyytextBR2H#
AR AXE, EXI0FER, BRITATREXLOHER LD NMFH,
e B AT AT DA Bhax AN ok SRR ¥

B, \n, FRERHRTH. BXOBEERTEMFTE.
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BEMERE—TAS, CEENLERPREEE—AFH (Sshel B4 R4
) o KECREIEEFETR, KA RNBEMFARR

K RMCKRTDERMNMERY, ERFIBAlex R UmiAEsHEfyylex(), HHEHs
R, ERFEMEBSERERT, FEoRSEEBRERA . RINEEH—T.

$ flex fb1-1.1

$ cc lex.yy.c -1f1

$ ./a.out

The boy stood on the burning deck
shelling peanuts by the peck

~D

2 12 63

$

BTN AflexRBIERMNAIEF, flexERAEMEIRAGEN TEREM TR THIE, E
MUnix L Mg EIFE. FERNRIFNexERPICEF: lex.yy.c: HESHERAlex

i (-1€1) 88k, 2frE, AERE—ABRBALETREFESZ. XD
EIEIEH

FIE Bw 2 Font B 1R ) SCRLX LA EL A B RUhRYER, BRIE LREBRZ B FRHNF
e, — BRAMAGEBLE R Z A TR, Bl AT T A R A AR A B T B i
EASEEN DR

[* vtvn\e\fAv]+  { words++; chars += strlen{yytext); }

EFFEFEHINFSAEECREE - N EEFREENER, MFS+HRREK
ELR —1TSREZNRENER., XBRTllexfyBa Rk Z—RINBESEEX E#
— /NI S Bl Lk flex 2400 B AT =T BB FERZ I A AU AR RD

aiFlexBIIZF

— L6 R R R B B PR W LMEFT A RN AR S Eflex Bil, s RERMIn— mRCHRRD,
Blgn, Bl1-280k3N T TSR TE B R R IBE R BRI STHESR .

1-2: FXFEEH £ X HEEDL-2.]

/* BAKE -> RAEE */
%%
"colour” { printf("color"); }

22 WHEFNNRELF, RPRE-ALSRAAFANFHE, ST AR EFE MR A
BERYTRED) EEAFLH, Al —A s ATIALBLKGRR, A
R BARAME S HE, flex 2 BAMLA TG HA R LORAEX, B2~ 6T
i, RNAERTEEAA,
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"flavour” { printf("flavor"); }
"clever” { printf("smart"); }

"smart" { printf(“"elegant"); }
“conservative" { printf("liberal™); }
- HAh W LRI HIE -

. { printf("%s", yytext); }

%

EABEFIERIBA, HCEH—A30iE A 1amhaeTED HH £l A, & NSk E B
e ZIABFE-EBX LRBHAIEEL (BRsmar A TREZNPIEE) , HE

flexib ZFLEOE A HREIT —ERE ER XA RMMM AL, 2%, E2HL TR

2 Fflex s pLiaE o 7 88— E ST LAER A 43 RR B A 10 5 LUE T IRAVER Fr i i i 5 ok
R,

ik Flex#1Bisonth[E L{E

HAVPE — 1 [FIET i FflexfibisonV B FHE & — AL ETFFE S (desk calculator) ., &
£, BB — Ak othss, BERINERS —MEEoHRHEREESEE,

A TEEEEARER, RINMPVUES AFZRNEH,. XARRSRAM—ThIHEHER
1EfF (B1-3)

#11-3: —ANE £ odflexis) ik 547 Bb1-3.1
/* ARBIH AT RIS eI TR/

5 4

4" { printf("PLUS\N"); }

" { printf("MINUS\n"); }

e { printf("TIMES\n"); }

" { printf("DIVIDE\n"); }

" { printf("ABS\n"); }

[0-9]+ { printf("NUMBER %s\n", yytext); }
\n { printf("NEWLINEAR"}; }

[M] {1}
. { printf("Mystery character ¥s\n", yytext); }
b .

RIS RAMERIET AL, HEIS5I&, MHARIZEEITENH LEINE. 5l
S iFflexE SIS AXAMIERE S, A RIEEN TR IENIZRAN,

BONHA LA -, XM AFESHEENEX[0-9] TUARREE - T, E&
M+ XA S RRCE /& ZAMER, Bt hm—48E 2 HRR T
£, FASCAYBHVER] A1k 4 0 23 ARk I L JG BT i B Ay ytext R ATEN H IC AR - 7F 8

BINTEXILE—THATH, EERACESBEEERBFY]: \n,
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FITHRAHARBBRZATH. EREEE-TZHEEad (\t) , MXEELTEM
tEfTE#

B fa — A B ok L B A B S UR iR A IR BC I N 2 . AR RIS PETEN 1A M I8 1S
B

ORI T —ERVBNIR IACH P FTRERVIA » FERRMGSEITRIURSE, B
HEMELAHMNREREELHILS, EXECETLIEDRIMTOFHTS.

FEXAERRNexBA T, HAFHEAE BICKRI, flexZEXXH (-1f1) Rt 71
WA TR RIAARES TS, IHRMNOGAFRECEEH,

LEBA TR — T XAl 7 4%

$ flex fb1-3.1

$ cc lex.yy.c -1f1
$ ./a.out

12434

NUMBER 12

PLUS

NUMBER 34

NEWLINE

56 /7q

NUMBER 5

NUMBER 6

DIVIDE

NUMBER 7

Mystery character q
NEWLINE

~“D

$

HaEBITETlex, BIEERESHEBIFHRCEF (flex.yy.c) , MERINMRIFXNCE
FHEZETE, MHEREZWETLIRRE T . #IETFURERRE —1T/Iq (KEK/E

BB 5 &) . (ADREUnix/LinuxBIXHEF I, £ WindowsH, RATLLH
AR, )

€A EIRE FRYIR L AT

K 250 & lexialth 4 b S OB R 1A A T BB — MR B3, BRI (EIE
M BIALE, BUMEFEE—CSH, THMyylex()RIRR—/ NI BARSE
B EAI RIS, SERFEET LS, yylex()SWEKAM. A% ELHAE
B RAEAT, BBEE, SRERBMME, SAIOEYMEEMHEE, R
A B TR A0 EE Tk
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fEiAZ o trasd, AshfERRIRBH—MESH, yyelex()HLLXMESEAREE,
w2 R Al Hlyy Lex VB, R BALLUR SIS A S IHEEN M, K, B4
MR ARG — A TR AR A TGS Eid S8, ik B 78X Kyylex()
HHARA P ITE T RABMAFH. TEXTHATBRORFBREAE THATLLRE D
SHEKX, —TREHRIEF, P BREETF: EXRASF-ANAREMNBEHHEATF
FFHIEEIS, XK B ERLENNE.

"+" { return ADD; }

[0-9]+ { return NUMBER; }

[ \] {7 ZRZEAFR */ }
X AR R AT EATR E TR E W SR exWUF T, EEXFIMIL EHEH 5

$ MRSERER, FEEOHEET —Ryylex()IHRAMN4EE:, mAIHERARE,
1wk sy T H & LN AkER 24T .

BUIE SR A T E BB R0 IREE o 47 28, 2 ATIR B BI85 T LAMEIE i 4y 47 28 R LB — AN it
LR

iBSHSMNicSE
Yflexinik ot e BB — ML S@EE, M 5L EAERAIHAEIY, E5%HS
(token number) FIiZ5{H (token’s value) , XEAIC SRS & — 1 H/PHIBE, X4

MEREEwEH, BERAFHSEEWRE CHMER, LbisonflE—/MESS SN,
bisonEH zh#b 258 (GXHERTLLUEG S XFFMic sS4z, Fr&SiEMitie) 2R
HNMoE4me, HFABE—-ITESXEHESE A . I, AtXkBAEFELEL—
SRS,

NUMBER = 258,

ADD = 259,

SUB = 260,

MUL = 261,

DIV = 262,

ABS = 263,
EOL = 264 frits

(%%, B b, FEmBIVSESEHN, EMNbmibisonEl@IIZ SRR, H
BiX S — PR, )

GBS EFTLAK sy — AR S, EERMAViRES eSS, TANEFERE TNunberiX
MES, mMidSENERETAENEF, Do EERMRMAR (A, A%, FF
HTEERESE) , LSERSRFRNAKNLAIR. 85, FREMKBAT. RINE—
RREV TR BRI EHA - TR TN ERF, 2614,

FlexFBisonfg ™ | 13



W1-4: #HH Bk E fol-4.1
r* RS A TR SIS HEENEmE */
%{
enum yytokentype {
NUMBER = 258,

ADD = 259,

SUB = 260,

MUL = 261,

DIV = 262,

ABS = 263,

EOL = 264

};
int yylval;
%}
&4
"y { return ADD; }
. { return SUB; }
i { return MUL; }
" { return DIV; }
"l { return ABS; }
[0-9]+ { yylval = atoi(yytext); return NUMBER; }
\n { return EOL; }
[ \t] { /* BERZ=EFH */ }
. { printf("Mystery character %c\n", *yytext); }
ok
main(int argc, char **argv)
{
int tok;

while(tok = yylex()) {
printf("%d", tok);
if(tok == NUMBER) printf(" = %d\n", yylval);
else printf("\n");
}
}

BAVE—ANCIEEWenumdh EIL S 4SS . HERNEyylval XN EERREFICLS
E) EABR, IHTRMNE-ARVIHRESERLCEEHE,
A HE B AR UE FARKENIE S TLUHA AR L VNIZSE, fim 5

FPHE A EE R W — A SRS . )

(FE&MN&FICSHE

X B FIR SHEN FHEE, EE2HERBERTR. X TE&MES, mikasi
REEMMIE SR, NTRS, CEEFFHEENEBFERBR#FHyylval
W, RZE QTSR RE R, BTL R i3 S0 P TP RAIE A .

HFARE ER, FRFHERyylex(), TENHIESE, H A FNumberid 5, &

#itHyylval.,

¢ flex fb1-4.1
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$ cc lex.yy.c -1f1
% ./a.out

a/ 34+ a5
Mystery character a
262

258 = 34

259

263

258 = 45

264

D

$

RERNKE T -8 TIERIRE S 2R, BROTTUIEERE D EERE,

FlexfBisonfyi2 i

bison#&i& Fyacc, —A #Stephen C. JohnsonF 19753 £]1978F # 14] A W & £ &
EAARNELEGHBERAA, Ed¥ i)t F (yacc® “yet another compiler
compiler” #9485 ) Mty T M, MR FAMARTEESINTBEAALS,
Johnson®) L £ X FD.E.Knuthff 8t £ ¢5iE ik 5 it (BiyaceT 5T ) Aoi
R e ANFEER, L& FyaccUnixA P PEFRA, AFEEHUnixM YRR
BALEC R RBHEANAFARANRALE, X49£19855, Bob Corbett, —
A AAXFARTE, RAKRAAFLERARRALT yaccHRER DA
RAlyacc, W FREAMAAIL REBRENyaccR A LR AT REGHAAHT
ik, TiARBRAN R AT Yyace, £ 8 8 d#kH K44 (Free Software Foundation)
#Richard Staliman® 5 T Corbett®#y )& & fie€ AIFGNUR B ¥, AL, €HE
T R EHAMA KR A ST bison, bisonI At HFSFe)—A-H B @4
¥, LCEFGNUANEHTEH#FERF,

#1975%, Mike Lesk#= B #13% 3 £ Eric Schmidt% 5 T lex, —/Mi8 & 547 8 4 fi 42
A, X¥GBAL/ESchmidtT ik, HM X RlexBE T —MRIGT L, &
T A4k Hlohnson#yacc ¥ B A2 A4, lex Bl TR+ 55k 4F, RECEHSLRA—
SRALRMESEHE R, (FRidSchmidtE AL T HEMTLEMA —HIEFADHF
., 4B AERGoogle¥CEO, )

K #1987, Lawrence Berkeley® & F &) Vern Paxsonde—# Ml ratfor ( % B}l 47
—M by B & Fortrani®F %) B MlexRAXE HCHETH, HAAHllex, €A
“Heig ) ik o AT B ERALA"  (Fast Lexical Analyzer Generator) , ® F ¥ JCAT&T
lex L Peik AT &, H HIRAG AA SyaccMH R T RAHTIE, ©RLLAL
A8 T B kylex, flexH &% SourceForge#I— AN B, RAX T 14 244 T ik,
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XiESIEETH

B ENESFRRBRAILS ZRNXR., —FHELNXERZRRFRRBZELOWH
B (parse tree) , Flan, EFREEARRIN, BREELKX 1 %2 + 3 * 4 + sHME
1 -1BT RAE B #rit ,

B1-1: RARIEEMTH

Rkt B E SRS, FRLAATMARERAEL * 2f3 * 4. BEIWMIRERH
mE—&, siWfiEmnLs, SRHENE s XARRTIRSZAHEILS S THEH T
BRI AR, XBERTES o EffEa, NN AEEMAEE T (descendant)
(Xt BFHANMERTESEEAE - BFREE) , B8 — 1 bisoniBMkaor S E o
HEAMBaE - RiEEZoR, ERENHE, BIRERMEL - AHIBEH0IE
EAFPLUAETRESER. MM HE, BEoiri RRBRAEE EELo
TR — R 5 ERER,

BNF3i&

ATHRE—NEETHE, BNEE—ENHERMERIESRS 23 HNIE—R700
SR AIE R T RIETELN EiT%ﬂﬁﬁﬁﬁﬂ%ﬁﬁWiﬁ%‘ﬁ%k?i%%i%
(Context-Free Grammar, CFG) (FE3) o PBE TR ICENPREE R & Backus-

Naurig3, (BackusNaur Form, BNF) , kZflsr 19604, HkitiRAlgol 60iES, H
i Algol 60 REHIK ARG A,

FILHIfE:, BNFAHEY R, X EARMEREARAREXWBNFELALEL * 2 + 3 * 4 + 5

i£3: LETFTXLA*XLE (CFG) LA AAER ML (Phrase-Structure Grammar) 3 #3% i#&
% (Type-3 language) . #WtHALIE R 5 Ffe f KRiET F EA208L50F KMot i 2RI L
TeM, eRERA—-LFHENHFEE, RAFHAFIENALTILALXLE (CFG) ; X
hRIETFE, oMy eNHaEFSaH LR 4305, ERCNAR—# Lk,
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<exp> ::= <factor>

| <exp> + <factor>
¢factor> ::= NUMBER

| <factor> * NUMBER

B—ITE R — &L, RREW M CIRIEE S Ao L. EBNFR, =%ikiE
RTRE R, E HRET , AIRRXS XS RN, BNADHARRIE
S (symbol) . KRBOKU, FrAMIZSEBINAREZRMTS, HEAF —EEERS
HAEIET.

ABHIBNESRHAE MR, SIS ERAE AR A S, X SR R AN HE
U= 3t {5 P e VC e A (] A o B2 S5 O I RO T4 PR 5

BisonBy# N iAiES
bisonfUHIMI A Lt ABNF, HEM T —SARLIAETEA. #1-5875 7 KB
HE — kit E 2% Bbison Ui, EHEEtf 4 T BNF,

W1-5: MESHHBMI-Sy
/* HEFBHREERE */

*{

#include <stdio.h>

%}

/* declare tokens */
%token NUMBER

%token ADD SUB MUL DIV ABS
%token EOL

E53

calclist: /7* Z3HIMI */ MERA FFLHTIERE
| calclist exp EOL { printf("= #d\n", $2); } EOL fE#E— A0

¥

exp: factor default $% = $1
| exp ADD factor { $%
| exp SUB factor { $%

»

$1 + $3; }
$1 - $3; }

factor: term default %% = $1
| factor MUL term { $% = $1 * $3; }
| factor DIV term { $$ = $1 / $3; }

»

term: NUMBER default $% = $1

| ABS term { $$ = $2 >= 07 $2 : - $2; }
%%
main(int argc, char **argv)

Flexf1Bisonf& /> | 17



{
yyparse();

yyerror(char *s)

{

fprintf(stderr, "error: %s\n", s);:

bisonB/FEET (FRGA) SflexBFHMRM MY, HUES . JIIEHs
CREGERS . FUIRE BE& T WIS NE BAro B A L CKED, RiEhiEd
R{FIRIRFEW . BRR%tokeniR BFSH, LAET & rbisonfEiB Iy HT B F b id S 4
B EWRY, CSBREMAS TR, BRvisonAFHTXLAER, EMGHEY
HEEMEEMSLAMAAZEL - FANNE L. (MR- MEEFERARIDEH
SR HHAEEMAMNO AL, CRRCBFRERAESIFNER, CHRABTIEME
W, [ERETRERRERF AL T #iR. )

M UE Tl W AIBNFE LA, bisonf M —MWE SWAR: :=, RiH
TATRRHATILME, rSWMRZTHMNAIL R, R, @flexIDrE, CHIZIIERT
EHFAN 25 AEESER,

bisongx B )R #T ik, ICHEEAWITROAN, FUDERDNASSHPE/ M EE
TS RERAVIE L. bisoniBiky i S HBIT—EMSMIENIE, HointlEBaE 1 LUE 5
SR REBXAGIFEE, RNSFFERBHER) . E—20NEDMIEETE
RIBELEIETS (start symbol) , BANAMABTEITE, 458, HMHNHIE D T
LA AR5

FAbisonHNFIMIEEF SHA - MEXE, BHFE (BSAIMIERTS) WA
AP RERASSRE, ALERMSHE UE KA ML, $2, EIXAHMNEILR, X4
WA B EIL S, (DA SEMEAEEyyvall, HbiEHSmiE VENEEE
AT SRR B TR B, E4BId, factor. termflexp/FEiE M E EITFHE
WHIRIK A,

ERXTEESTEE, KFERMNEL T calclistiBRF LS, EIETBHTRIEA R
IR EROFBRIF LT R, calclistg S H—fha ML AGSUELAE 19 22 345k 5K
A—TFRIREFIR: B— TR EFRURETEMICE, 20 m— 45 H
PIFIER . B AHN B §9Zh V5 3t $ 24T Ell HHexptf &,

ﬁé%ﬁ’ﬂﬂﬁlﬂ%ﬂﬁﬂ‘ﬁi‘h WHBIERFRHN (40, exp ADD factorFUABS term) #F
ESE EHEATHER R, A — MBS SN TR B A — R A
%, Blgn, —FRER (exp) MBR—AHETF (factor) . MB— Mgk B FKAIZ
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I A LIES

ERK—BEHEZ, £ETlEH2208250FK, AMNAB @G EMALZLR
%59 g K15 F (natural languages) , AREGAN B & 6970 2 & i+ H A F 6545

T, ANMEFRERMBERE, —FF ARG TENETAREL>EM, HBT
& i B —

simple_sentence: subject verb object
| subject verb object prep_phrase ;
subject: NOUN
| PRONOUN
| ADJECTIVE subject ;
verb: VERB
| ADVERB VERB
| verb VERB ;
object: NOUN
| ADJECTIVE object ;
prep_phrase: PREPOSITION NOUN ;

TEHA, CRARSRAERIGFALFRALH—HH)aRET, SRARBTLE
wik, EREFERFTIERAARESETAIAL AL H LT, IHF LR
AT, A AKRMNY T EI KA ET AN PTBLeS 8 £ 65 8989

1B, BESEFILSILMT$S. IR —TABBEE, TERAH, BEAEKRBHEFLT
EEEXRT.

&S %mEFlexf1Bisonig F

FEBAFCIEE S Hr B A0 E 0 T B ADE AR — AT LA TR AT, RIMNEBZXM 148
ERYIRRE 5 AT 88— 2/ degh, DVEFRMWTUEEESWRERESERATE, &
HEREIRATEE T bison AR TSI ML CHTAREL —Ho BEx L ERAICSE, 3
TAXHRE TIESRSHE X yylvalfE L. RIBEIF- LM T ifgkoir B8 =1
SRR EFIR, BAESEs &SRR M. BERES I 88 E —80 2540
FHl1-6H7R.

#1-6: M Bia ik 54 Bfbl-5.1

*{

# include "fbi-5.tab.h"

%}

X% SETEMEERIHAN, BT EEEZ S5

RENGECBEREBE Z, RINRKIFEEKTE— MMakefiles

# makefiled)—&B4r
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fb1-5: fb1-5.1 fb1-5.y
bison -d fb1-5.y
flex fb1-5.1
cc -o $@ fbi-5.tab.c lex.yy.c -1fl

o)) 4 (AT BT ) dEisfibison, X481 fb1-5.tab.cFNfb1-5.tab.
h, BEEEFflexklElex.yy.c. RECHEMEMexBIEHRIFL—E, WA—
TR AR AT R, BRI W LA E b b AR R e ——RILFERIE S
TE 0 ARk A AT -

$ ./fb1-5
2+3%4
=14

2 %3+ 4
= 10
20/ 4 -2
=3

20 -4/ 2
= 18

BiFiE 2 X SR -SER AR T LA LE R, AT LTRSS BXAENE?

exp: exp ADD exp
| exp SUB exp
| exp MUL exp
| exp DIV exp
| ABS exp
| NUMBER

AFAER: e, 2FF0Term, factorflexpiiBEM S WILAEbisonE

S AbFEABS, HEEEMULFIDIV, HRERADDRISUB, EH KL, —H—FXERARME

G, Mgt —FRIERLL B —FRIERSEBEREH, BESNERTELBHMLL
2 il 7E — S AN .

BESR AN, T A9 ST X AnfaIE?

exp: exp ADD exp
| exp SUB exp
| factor

fhct;r#ﬂtermﬁﬁi}ﬁﬁﬂi

bisonS B AN E 2 —, FRBREES ABMNETZ—, REEH AT _XEX
B, ERRE, bisonfIEAEMIEESHTEERAR—MERRITRMA, TiHLXEE
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Bariras AR . FERUERERE XK, BA%RLL - 2 + 3BVRAFRLL
WorkrA(1-2) + 3 BHEL - (243), FRAAFNREAKERDARE. BRARFEER
TSI SR EARSE (Fin + 2 + 3) , BERXSEWNR T = UERL TR,
XM CEFEEWRIE. BMNEGN-SERREREFERERARNBUSAM AT TFA B
Mo IBE—FLERBE U, bisonEHREMR (conflicts) , I HEFRBEAEER
BMABILEARFAROH. bisondZ LGB N —FIEZHEI e, BEEBEMRPH
—Fho b, BEXMEEERECHOTNES HFA—ELRBEENINMN. JTiNE
EETEM—ERENTRA,

bison® Y& 47 3 7T LIl B F — M0 Sk ko AEPRALNIR CACRA . ARISGEIFA
BA TS HR G L 5 al RE TR E [ 8l E LRI SR BB ILACAI AL . X AT e S 3L
HzE, REEFARESCEREGARZANESE - TICSHERT.

Ha b, MEETFOUENITBERIRIBATR. ATREXNXE T FERMER, W
BAHEMEER S FHESHRN R Z kAR, bisonfs — LM R LLETexp
OP expXBEEMBREN—LHANAITER A AR BT HFAR LS, iRETHFEEFbison
RS T ARIH NI CLEE T — U, RINHAESIE TRIEENEI Y .
bisondhH B —FhHETs, W AGLR, BEALUGE - YW HEIEEMREIESE, HF
B RTEAMATH B B BT WT REAUM A ICRE 2y 4 . AV ESORPHRE,

ARINSE ZaIE N

# it flexFbison 3k AL B2 g A B — MR E DAV S AL R SO D RO RE S R IR 3
B, BR—T, MARIMPIVGNESEBLCERAFESURER (ER/AEE) WIS,
EREXBA/EMAERMTER? b 7RIS, BIMMUUBEAIEES TR
TR o A A% 43 BUER I — A0 = BN,

FEE S W 2% P RRAVE XA FEIL S, 0PFACP, TEAFFRAFE RAVEAE S, HEHEFM
— R E— B 45 5 RIBX LA —term;:

%token OP CP 5E SLER4y

%%

texm: NUMBER
| ABS term { $$ = $2 >= 07 $2 : - $2; }
| OP exp CP { $$ = $2; } #FHHW

¥

EREFHA b EHERRIEs2 (AESHFEAME) BE TS,
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AR ERAFHNRIRNEANFNILS, &F —KFHAN 20 H #5225 E
VXA, BTFRASKERTHRTFZINERFF, FAJLICER T THHS .

& { return OP; }

"y { return CP; }

"1 E /* BREIERE */
XA B AEREEN——EHREXES, BEETLACERKESREM
HET.

Flex®¥Bison5F E/)iaix o #raaH0
IBESITRRRIXILL

X—EBAIWAPT, FHAIF R, HLIEFERR, BNFEELELCIES
LM EMBHEERKNEGE, BF SBHAIHRMNEIIHIRNEFLE—-ITE
K. flexBi{E B REEARIEER, 5FENRAEoWEERES &, EHAFE
LR ERE RS redd, flexBidZkotrErEER, BAFERVREEEE
B, FRHER S, Mflex AT/WE K, flexhi4=1Y 178547 88 4OE Lo R EICHR
ok, XECEASER. —8kiR, R —-FANFEESBEALAS—MLSH
BEwLUdE ENFRERkA, Baflext§/BNATER.

— N F ERYRZE S R

o R — BT HAESWRRKI 0%, FE8a5% 50 BLT VU N lexd) &
S BEHERD, LINRA—ANFEHCKB, N EFH1-66718 & 5B, XA
HEo BT Wl lexAAR—EE, ERACETRUFGTARRTMEA AL TRT
HELY, PRETAEA—ANAFEHGEGN B, RiFLETflexhBE—FRY
(prototype) .

.(*

* AT RENHEotrENF SRS
*/

# include <stdio.h»

# include "fbi-5.tab.h"

FILE *yyin;

static int seeneof = 0;

int

yylex{void)

{

if(lyyin) yyin = stdin;
if(seeneof) return 0; /* LRIEFIAVREOF */
while(1) {
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}
}

int ¢ = getc(yyin);
if(isdigit(c)) {
inti=c-"0";
while(isdigit(c = getc(yyin)))
i= (10*%1) + c-'0";
yylval = i;
if(c == EOF) seeneof = 1;
else ungetc(c, yyin);
return NUMBER;

}
switch(c) {
case '+': return ADD; case '-': return SUB;

case '*': return MUL; case '|': return ABS;
case '(': return OP; case ')': yeturn CP;
case '\n': return EOL;

case : case '\t': break; /¥ BREE] */
case EOF: return o; /* PREERISCIREE R */
case '/': ¢ = getc(yyin);

if(c == "/") { I* X */

while((c = getc(yyin)) 1= "\n')
if(c == EOF) return 0;/* EOF HBIZEEHEBRTH */
break;
}
if(c == EOF) seeneof = 1; /* XRBRZLEBIERF */
else ungetc(c, yyin);
return DIV;
default: yyerror("Mystery character %c\n", c); break;

}

Fl#, bisoniFEoHr# b MNFEEREOWEERELERSHR, 3 Rbisond
CA%E B IE £ BRI SO R B — Ui,

%3

L. BAIWHRESERLEZAREENT? A2 AR RERSEO TR BEESRE
BREALREAEEREBEES?

2. BEAHRESIBR T80T RS, E8ETCIEREZTANES+3
FHF. BRETEFMA—AERX, tinox{a-fo-91+, kit 5t Hl%
¥, EHERBFEAstrtoliEFH B BLEABTHAEMEyylval E, RFEH
Numberic 5. V%% R Bprint RITENHLERF TS HRRILER.

3. (nerkE) EHESFIPMAGCEES, LLMANDFIOR. HEBAVA TORIRIER R
BB, BECLR B ERENR, WRIRERHLEE R BIEdD 23 HI0 RERIER
K/EREWE, Fkin, exp ABS factor?
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LB 1-4H F 5 A BV R B 8 2 & IR Hflexht — BRI STR?
PREETEAR HH— L H A8 A A flex B4 1L 4 AT S AOIE S 152

HACEZESFHYIEF. ARMRESHEST—EXCHRA, CESRFRN
B2 G ER? CRIEIRA 2 B XY
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2

{# A Flex

ATEE S H TR S BflexEABT TRMER T, XEFTFaH M flexFE
HICIE SRt . BSEXUHRflextI A ShRE, mMBIEN S HBIECHRFhEMexid
eI ik,

IEMSRIER

R flexia ko Hraa MR AEMER TRAMENREIRIES., EMFALARERTIES
(metalanguage) FREBVRBILALHIER, flexEMNFAXIBESAR 2V EBAIPOSIX
ENREX (FBEZEN46K TUnixWRERE, RRASHEITFT) . CIESE A
R XATT, —HofRREMNaFimBN—-WoMREREL, ETCEEFIHF
T, BT, BICEA S,

FEEMNZAXFHRHRELNFHR:

PCECERHATRE (\n) LASMAIERE S —FFF,

]
F52% (character class) , AJLAICR FIESHRIEE 1+, mBEFEFHTIM
F-TFHEMBES (A) , WS LTERTESNEHUIMEM TR, T
FRBERNBFT SR AT HIEE, Flin, [o0-9]&E%HE[0123456789]Mi[a-z]M|F
NEBNGFE, RATLME - K& | AR - ERREl 25, TRkt
SHREEN. POSIXSIAT Hib —Sehpir 772, ENELCEIEE TR T4
73, BNESELRAEHENA, CIBSHLA\ FFLRI% L5 (escape sequence)
EHTESPHRSEIRE, KT rMiEatafdmE T, FHCEREYHE
MR FFF4af ok R, FTLALAASCHIF R 4RSHI[A-z | M ILEBE A K/ B+ 8, [
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WL ILRCE FEZFa Z ARI6A PR 5. KB b, ARMFHEEAE BERFE
B, XREFREENE NEFRTEHE.

la-z]{-}[}v]

{}

—MARMFERE, BENFREN—INFHEBREF—ITFHENER (REE
EHIflexhR A4 X HF)

MR ERENRERNWE-NTFHRERTE. ELERATEREShRRIE.
I EREMFREXNE/ - FHt it iT 2,

LIEFESHHE AN ERNE TR, ERAT—TER TR B/ Mgk
., Blin, A{1,3}CER—F=FA, Wo{5}ILAO00000, HEXESHHFLT
Bt, ‘EfeRLLX S A FE AR,

FkFRTFHAGSI—Ho ERNCIESTHER TS, Flan, \nFoRfTfF, m\*
MEFHEBELLHNES,

ERFNEEZNEBEEMEMNRER, Fitn, [ \t]*TLIERERES A2
tab, WRZHFH, CREBLE " . “<tab><tab>’ HE—NETFHE,

IR —EESNMEEEMENFRAR, #lan, [o-9)+ TLAREKFFMFR, B
1, 1118%#123456, ERGER—NZEFHE,

CRFNRE N EEEAEARER. fl, -2[o-9]+ERE—-TAFSHF, €
WA AERETEN S .

¥ (alternative) BIETF, KEREHEEAAAREASE RRERFEAIFTRER,
fl#n, faith|hope|charitylLEdiX =/ KEPHEE 1.

A SR FIEETFRE CHRE. TRTCHR UFIINTFEREREEN
R L. ABERM R, HHBEFNBEERSISSIEBMARREETTREX
EHIPR RS
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()
E—RIIWENREXABRE—NFHRIENRER. Bdn, OV)EEFFFH0L, W
a(bc|de) lLECabciE ade, BFESEREIHAR*. +. 7790 | MERRAHBRAH.

BB ETX (trailing context) , WWERAHLEMMENZR AR, BRAERKEERRE
FMERIFER, B, o/iCEFHFHo1dMo, BREASERFFHoxkFo02,
AEFRENNEASYE “HER™ , BNAREARALME TR, /MK
RNARGF—TEE LT3R ER.

B 5 AR RIET SR M MERIFRENX, Frllabc+ERWA —NHE LN cllab, {§
FEFE S "TLARE By Ry K AR /A XNMTEE , Flan(abe)+EAL—A & £ Tabc,

NYE-Srad: ol B

Bl 1T LS &35 3k B o sk 0 1 24 50 20T U RV E M sk R . fildn, i% it
— A BEABUL B2 Fortran K VS (AR oy A, XABIEA —A TEMERS, —
B NS I FUR TR, TR ETRE, TROERSIBTTAEs
B, 3 FAENERSMETEEFEEs, THEOEREREBES.

[-+]?[0-9]+
FEEEXERIMNASHIALE -+ |0EL, FUEHARFHEENER,

UC B A — A AT /NS R B 7 A SR BRSO AR R OB — 28, A/ NS AT RE Y BLE
BUERYLE SR BES. DL T BN A — a2 9 () -

[-+]?[0-9.]+ PLAD T B ERIRGELE, Hodn 1.2.3.4
[-+]2[0-9]+\.?[0-9)+ FHLERHF LD, Hin .12812.
[-+]?[0-9]*\.2?[0-9]+ FREGSITAZ 12.
[-+]?[0-9]4\.2[0-9]* FAEGILA .12
[-+]1?[0-9]*\.?[0-9)* AIREMLAE FIFERRE—T/HELARIFE

XFW T FRAER?, *A+RIH S HARB TS — v/ N A EE., 2
EHERES | WTLUBBBRIMNERX— A, EAFNIMRABRAHIAE-ITHRE, R¥
B RERHAEE.

[-+]?([0-9]*\.?[0-9]+|[0-9]+\.)

[-+]?2([0-9]*\.?[0-9]+|[0-9]+\.[0-9]*) X dFR#* T, H—HAH
BB FE—ZRN =X, AAMTREFETERE, BHOHATEREETLLL

B, AdxTlexfIRERRERGEXH AR (flex LIFFAA R ITELHE F A9
A, XIEEHEH, BREREFmMEDD) .
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RAEBRMEM—A T E R, SRBCRE S,
E(+|-)?[0-9]+

(BRAVEEASTRHEAERFEBMMAZFAREI, SNEEANHEARmHD., )
FAERNHEM A5 & &K K — 4 Fortran Y 4 {8 VL AL 85X«

[-+]?2([0-9]*\.?2[0-9]+|[0-9]+\. ) (E(+|-)?[0-9]+)?

BTG R TER, PrEABA (LM 5 5 iR 5 5k (£ E B AR alEH 57 .
EERANEERERARER &R, BRLUER TEH BB A,

VR& KT % Beflexidlibhor 47 3 MARK AR AR M BGR, AR RESORER
BAEFLEAEHETEE T | ROBEREELRAERIE, flexSHMIRbE
B,

Flex3N{a b3 — N M

KER S exBFFEAA UM, MEWEA TR ZMARBER LA, fexililFmA#
FEEHLN SRR e -

o AEES TR T RCE BT ILACR ATREZ WY F R
o ARFAEABMATLARERE, TEERFSERHIAEA,

X P AL AR R R A LB HUE IR 1T 2 AT . AT LAF LA X B iali% o 47 2% R AR
MR

"+" { return ADD; }

“=" { return ASSIGN; }

"+=" { return ASSIGNADD; }

"if" { return KEYWORDIF; }

"else" { return KEYWORDELSE; }

[a-zA-Z ][a-zA-Z20-9 ]* { return IDENTIFIER; }

MFHMENEARE, FHBE+=BLELH-MEE, FHA+=tb+ER, ¥ FRE=ZAEKX
R, ABTERCRFIRASCTRRRIRTRR, 600 a5 8t 7T LA IE B i It Bt <
'Y,

E1: A—AHF . X LflexBATRR BAER, EMNESABSRL ISR, BNAA
ML E M iR AR O 83 T A e R 6 S LT U (trailing context) , FARifBpdd
A, HESNBLCEIRRT,

28 | HoE



ETFXHEXRIES
E—SiER R, WHAHR LT OREM. BN, fEPascalih, 1 EER—MEAK,
BREFWS, 1. 20 REE. X MEERSMOFEN R, Nexttfh T RERE

(start state) WIEEZ:, ‘BRI LAshA#h A BAEHH e iRS], X3F4aE Fik
ETIREMER AR, BINSESEMG oM EEEBRE,

Flexiali% 5> #7 28 P B L4 I/OIRME

BRAER BATHRE , S MIflexinlih o &% SR IBRRIRERMA . Kbk, KEEIAETE

M HizBE A, BIEEREN- 1B TFHSEHBFUMEETLARR I, R
FIwc R il B4

T B flex®EHIRT Srlex BT UM IETE O BT 85 R U, VORI XHIB0ERFR/Z
kR, A ZMARBHEREHIAEITENMATRH. BRIERABEHE, &
N3 3 53 47 2% M E 2 by y i nBU S RIR IR A . B TIEBIRR— 18—
t, MAFEEFE - KiAHyylexZ ol EFHiREyyin. EH2-19, W&k 1 H1-18F
WHURF, EERBHEE— A,

#12-1: F¥4, AL FERBA

/* ERUNIXHIwcEEF */
%option noyywrap

&{

int chars = 0;

int words = 0;

int lines = 0;

%}

%%

[a-zA-Z]+ { words++; chars += strlen(yytext); }
\n { chars++; lines++; }
{ chars++; }

"

main{argc, argv)
int argc;
char **argv;
{
if(arge > 1) {
if(1(yyin = fopen(argv[1], “r"))) {
perror(argv[1]);
return (1);
}
}
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yylex();
printf("%8d%8d%8d\n", lines, words, chars);

}

5@1- 1A R Z MRS =82, R EGLSITHEN T4, EHREITHX
A SCEFEAEHE BRI SRS yying T, yyindREFRAREMRE, XHERT,
yylex H3h{Estdini4 &,

flexE

flexfolex B ARE T —AN DU E, =48-1fl, © € LT HiAYmain| 424 ilex
il & A6 8B —F IR A8 yywrap.

Llexid) ik 0 BB Lyyinthk R E 8, TR ARyywrap(), IHHEH B 5L,
LA F— AN, yywrapT WA FE R yyint i Ll i 8 @0k &8 44 &
S, REMNAREENMALRLT, CTUANEATEGIRTIASH, RARE
4 #ylexAeflexth A A 4n F AR F T yywrap, 22K AXI0F LK L —ANFF A
Ayywraprflex ¥ L AL/OE AM M ARSI, FEE, EFAARLR AflexF PRk
#yywrap v ERABEl, EARARR IR EHHNKEG, flextI3E R A
A AR 18 ik A BEG T K8 R %option noyywrap A& KT A% Myywrap, AR
ATEds, AMEAX 24,

M At FFHARERGE, RAHIAFAERAEERNY, i, A—2FH
H¥flexfAA L, RERSHACHERAN, CEFTURERESHBAEA
B, TOARERANEALA:

int main{)

{
while (yylex() != 0) ;
return 0,

}

X % #flexA2Z A M%option noyywrapde 8 & Hl42, FULE 1] 3# 2 F Rflex
#,

IEENZ 11
HEEMwcBFaTL AL £ 430, W FA T3 T ot i A< /u 5l 2-2 . Eﬁﬁ*ﬁﬁ]ﬂ*}ﬁﬁ

Ko M FHRERERMKBRIRTE N MASTFRIRFRTE, flexiB ¥t Tyyrestart(f)
BilRe, i SR BbRER AR .
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#2-2: FET, EASANLHT
/* fb2-2 iRHL—EIfE */

%option noyywrap

*{

int chars = 0;
int words = 0;
int lines = 0;

int totchars = 0;
int totwords = 0;
int totlines = 0;
%}

o

[a-zA-Z]+ { words++; chars += strlen(yytext); }
\n { chars++; lines++; }
{ chars++; }

%%

main(argc, argv)
int arge;
char **argv;

{
int 1;
if(arge < 2) { /* iZHURMERA */
yylex();
printf("“%8d%8d%8d\n", lines, words, chars);
return 0;
}
for{(i = 1; i < arge; i++) {
FILE *f = fopen(argv[i], "r");
if(1f) {
perror(argv[i]);
return (1);
}
yyrestart(f);
yylex();
fclose(f);
printf("%8d%8d%8d %s\n", lines, words, chars, argv[i]);
totchars += chars; chars = 0;
totwords += words; words = 0;
totlines += lines; lines = 0;
}
if(arge » 1) /* Eid—ACHRHTENH 38 */
printf("%8d%8d%8d total\n", totlines, totwords, totchars);
return 0;
}
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XG4T A 30k, ERyyrestart()IRFTFFRICHMELIAES I RBRA, RS
WAy ylex()#ATIREOH . QB TFERwcIPRE, WEA S MIACHEN, Shagit
FIATEN £ A S BT E .

Flexiflik 5T #haaHl/O45

flex1i)i% 53 47 &8 BROINGE R broedn A FobrES o, (ERMBBAIBRANHE, MA SR
HL L2 H S WEHTIRE .

FlexiaiZ 3 #T=2R0Mm N

B A& ENEFGE, RSN ENERESRE T B EFNRE, 7
Hiklex Bk RAEMyy indiRB— A7, Bk, flexiifi T REN=BRHARL, iLE
e BT LA 47 688 AL B A TR A0 R B RO B A 4548,

KEFHRT, flexifikotr BM XS EFmmmA (L %) hikRBA, M
IR LIRS — /ML E BEM 2 B——HUENLE, MBI S
MSCHERE, ERTLAE S KB AR E RIS TR, (HRAE T MR EIER, M
ARE— i RBA 17, FEERIBE TR S Rk A BT HIALEE , X FERT,
EEAFA—AAE, FAER— M HERSRMIASS R HIT R T REHR, F
DLEsE R T LA—k R B — A4 2%, FEME, fexiflEaHEAREYMKBART
e 1 el It e 4 FAE— R B o =k, (B

flexialiZ 5> #7 2% (E FAFROAYY_BUFFER_STATEMIBIRE HRILEIMA ,, ZEMEXL T -8
—HRIAR. BAS - 1TFHEERIXUR-SERARIE. B ESA T ERATE
IRAISCHRIFILE*, BRI LAGIE — /4~ 530 RRIYY_BUFFER_STATESR X L2
ENEHRRTFRE,

BRIARY flexinlik o fr ERVR AT A KRBT .

YY_BUFFER_STATE bp;
extern FILE* yyin;

...... £ 1] FE 55— o VAT il % 5 7 88 22 R A o AL 17 1

if(lyyin) yyin = stdin; BilSA €& £stdin
bp = yy_create_buffer(yyin,YY_BUF_SIZE );

YY_BUF _SIZE HiflexE X, K/Nil#&16K
yy_switch_to_buffex(bp); & IF &M AN NINICIEEAIEE X

22 REXNEPNBEIA—APRARETENEANHFAA, ANSEAEMEBE T, A F
o5&, flexa i A Hy 4L 2 FAFIRATF,
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yylex(); st Eyyparse( )k H b3 a5 #5869 18 A

mRyyimdEAHIER, BIIRIEstdinikBSE, RERINEMyy_create_bufferk
Bl —MERyyinfIFTEFX, Bilyy switch to bufferikialdis #7288 MR P IX i
A, BEFHTH,

W R IR L AR, BNEBITIF—TXHBIAHE —~KRyyrestart(fp), €
Lo bras i AU B britf A X fp. MARFHIXHCEERESyyin,
YY_NEW_FILER% R Fyyrestart(yyin). =

i — o mT AR G E X, Bifyy scan string(“string") (or#LAZFFF
HRMFME) Fyy scan_buffer(char *base, size) (¥ KEMEMEIEIK) . &
ERE RS E B — 2 ST LA R oh XU HEARR, BT TR ER S SR
PSR, X R BERRERSETIH, &£ “MATE" x—1,

BJa, HTRRREWRIZE, (RTLAESE X ex H TIRBBMAT YRR P XATE:

#define YY_INPUT(buf,result,max_size) ...

SR B AR X ChZnt, EEIAAYY_INPUT, bufRZEMX, maxsizek
AR, Miresulth FHXR i E LhriERAKE, RHMTEOF, Maresultit% T
0 (BEAxAE—1%, FLMEMresultiARresult*) . BT EHESLYY_INPUTRIRE D
S FHIEIYY BUFFER STATE, FTLLE R K ZHAERG#E KL, REmSMwMHE
HRLHUESEL, Hal, BEXYY_INPUTEERERGEDREER, XMHAFKIIRWAK
HFHb—RNE, MXENELTETERATHFREMX B L& FrER AR,

T Bk BT SRR FI SR B, B IR B R <EOF> >, XAMEAGEE R HITIE
HET/E, WHhd g%,

flex$@ 4t T EBDERTSF LA AR, input()Funput(). @WRinput ()il
BB ATR T — /. S ARSI /B AT A B E LA EX., &
FK&tunput ()RR FHHEREEMAR. ©5 / REFSIEEFRL, TLAREGERRBA
B2 ML,

BEREE T, ATEN=ITBRE:
o IRByyin¥ LT XH

#3: R —AyyinC LKL, YYNEW LINEFR—ZER, (224 ACH4LH 2 ERA T
i, HAR LA EGHBEALEE W BEABRER P REDN, B AH TR AR

o

Ao
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*  BIEIFEEAYY_BUFFER STATEHM AZEMR[X
o EEXYY_INPUT

Flexif]i% o #2894 H

W tras R S ML AT ERRG L, METR2RTEN., [T LGS E R

Mllexhi 4, BRAERBITIRE, SNflex B ST —LBIAMELN . Frd 1% A ¥ VCELAY %
AR U Elyyout.

ECHO;
#define ECHO fwrite( yytext, yyleng, 1, yyout )

2O FAREE (UL B — FE oy B A i R PRI R 0 AR flex BB R LT GEA LEEM, e
FEF-2FP AR FIE R A LIENBIESR, (AEXZEERTEER D FH—BH#HIR.
flex FLIF VRIE IR B &% Tl % B %option nodefault, fE'EAEEHIMBLARIHIN], X
M A TCIR R ERIHN 5 2 ICRLRY, o0 8 v LA — A BEiR . BRI 7
R B2 Fnodefault, FFHE7ELEMEIL TR A CABIAELII,

ISR ERA X HF

Bl EE — AR EER - THRMBlex VOMIA, INBFHELCERBEN
BE&XM (include file) FHATENHEN. A TiLRFEHAB L, HRAOFRTENH
XETHPE—TTS. ik, ITEFGEEP - TESRERA XIT SR
e, EBKBE—T#includeM EALRXHMITSER, ELECZREXHEHEE
I HE ARG H

BAVESEA N RBRA exFrtE—RIGIRE (srart state) , EARWRNIEEER
SE I Z R LE B el LA RSk IEAC . 7E S SCHETHMR IS TIEL F I LESE SO RIRE, &
BERMNIFHE#includelBHPHISCH AR HERM . EEMARE, XRS50 #HLE
—/EaeREF, HFERERXAREFTEIEHINERA, Lkl BHEREELT—
DARERES BT, FAEE SRR,

RATLAE LAEBZRIRERE, EXANBFS, RTlexdaHRELMWINITIALREZ
S, RMATFEFBSNEL —TRE, BT RAEHELRFESRENEIFRELTZ
G, BARRAERXRAEIZREP WIS, ICIFILEARICA— MG (exclusive) HIE
RRE, XEHRELIZREHEEN, RAXTREPEORKA TLARITICE. (%sH
ARIEFBIAE (inclusive) MIRIAFRE, BRFRIRICAEFARERRAM TLART
ICEE, MEMREBEHEAH, ) EHERGE, ZBEGINARDRE S —1RHK
&o Pl2-3R—A AR AISESRE, ERELHEAS .
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#]2-3; a5 LFMER

/* fb2-3 WECIFHIHESE ¥/
¥option noyywrap
#x IFILE

%{

struct bufstack {
struct bufstack *prev; /* b —A~JCEHER */
YV BUFFER_STATE bs; /* (RIGHIZEIRIL */
int lineno; /¥ RRTFRIITS */
char *filename; /* {4 */
FILE *f; /* M@isci: */

} *curbs = 0;

char *curfilename; /* AT ASCHRIZFR */

int newfile(char *fn);
int popfile(void);
%}
%k
LB #includeiE i F 51 S5 & <
A" [ \t]*include[ \Vt]*\[\"<] { BEGIN IFILE; }
MBS £ EFIEFHS|S . >sHBITE R
CIFILES [ NEARA"> ]+ {
{ int c;
while((c = input()) && c != "\n') ;
}
yylineno++;
if(Inewfile(yytext))
yyterminate(); /* no such file */
BEGIN INITIAL;

}
AL PETFILER &5 6 iR 555 A O O
<IFILE>.|\n { fprintf(stderr, "%4d bad include line\n", yylineno);
yyterminate();
}
e R SR, iR BRI ES R
<<EQF>> { if(!lpopfile()) yyterminate(); }
G —fTRIFF LR FTEIH TS
H H 458 F — 1 \nht L7501
~, { fprintf(yyout, "%4d %s", yylineno, yytext); }
\n { fprintf(yyout, "%4d %s", yylineno++, yytext); }
\n { ECHO; yylineno++; }
. { ECHO; }
5

main{int argc, char **argv)
{
if(arge < 2) {
fprintf(stderr, "need filename\n");
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return 1;

}
if(newfile(argvi1]))

yylex();
}

int
newfile(char *fn)

{
FILE *f = fopen(fn, "xr");

struct bufstack *bs = malloc(sizeof(struct bufstack));

/¥ AR ICHEAT TR M A I A B e A Al ER R */
if(!f) { perror(fn); return o; }
if(!bs) { perror("malloc"); exit(1); }

/* tEHEPRE */
if(curbs)curbs->1lineno = yylineno;
bs->prev = curbs;

/* BALMEOHER

bs->bs = yy create buffer(f, YY_BUF_SIZE);
bs->f = f;

bs->filename = fn;

yy_switch_to buffer(bs-»>bs);

curbs = bs;

yylineno = 1;

curfilename = fn;

return 1;

}

int
popfile(void)
{

struct bufstack *bs = curbs;
struct bufstack *prevbs;

if(!bs) return o;

/* TERLASCHER */
fclose(bs->f);
yy_delete_buffer(bs-»>bs);

/* Pl mE E—A3cE x/
prevbs = bs->prev;
free(bs);

if(!prevbs) return 0;

yy_switch_to_buffer(prevbs->bs);
curbs = prevbs;

yylineno = curbs-»>lineno;
curfilename = curbs->filename;
return 1;
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}

BEFFRVE BB E L TRIGREI LA TbufstackBBREH, bufstack#iH RIEAIHE
AR FIRAPHI—A4 T H .

F— X ICA#includeid ), HEGAT A4 2RSS A1k, XMEAALTFIER
PR REFENZ A, MEF—THEERITE, WEomESMRITIFILERE,
HREIE T RIS, EIFILEREF, EMRA IR -0tk 4, HIBHL RS
2. FAFHREFITERN. REICH AWML RS R inewfile, X SF YA A I
WIEA R, FHEE T -BEMBA, TSE7ERZARMFELE —LincludefTR4&
MINZ., —FAERER B — R EEA IR E TS, HXFMA SRR
W, HoAMEHSIMERBSERFHLE X H, EHAREMERHELABAEFNEE L
b EEz FRMER., Mk, B4bh—FEFREinput O HEREBRENL. T
THE FH — A R iZ LT R RAVER Sy . XBE, MiAEBomEAEEXERREF, &
R CAB M BT SRR T — AT P S dR e b 7

Tk 5 AR REE LT —A A SR/ RES IR, BEHSX A/ RT3 547 28 4 55
ALFRAE (R FTREROBIA . T — MR AR A EN B BG4 i 2R A E#inc ludefT
R, EREEITEEIR S S A Eyyterninate() R MMiAE s EEE &
Y xHE#includefI R SUEMMBEEN, iR RI1EH RS ERE M LHEHERA
WE, WiREEREEELATIMMNFAEIEXHLZE, Tk, HEREXLREN
LU RIS R, 3F— EgEmR Ak am 5,

THEAEFFHRBENCEOF>>, ELESMACHNER. RITAREEE (Hpopfile()XkHE
PRI — A . R EEEO, WENRBXZEF—TXH, RITTLAEERERF;
A, s b 8 LRI BAREE S HT .

BEANEAATENHEIEH BT SMETARE. flexiZ2 it T —UfMtyylinenofI TR, E
WHRIZFRTS, RIOTLUEEERE., #00 . REEE—TWE T, XHEIEE
AT LMTEN AT SRXAFH/ . RS AR LERTH, UM\ nEAXRTE S FHFE
PATRRNE DL, X R LR — 20T, HMPRREITHT ST, REREAFS
Ml HFAETEORT LA FER, ATLGESECHOITEN %k, HENHITHIE
e,

BlEnewfile(fn) TEAZERIAAf IS HIFBHAFRIHAAERAXHFNEER. B8

iE4:  CIAEYY_NULL, = 3LH0, bisonifik ooiF Bley WAL B AR,
25 AABRRTZ, BRTHEEA-DEITLEE.
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4P —bufstackEEaRIBER K LI X — 7, B bufstackd#BE — 4 BIREdR M AT—4
bufstackfyBi#E, HTAE T RENyylinenoM X HARMER . XG4T CH, €
gtk B flextyZ b X, i BRAFRI—4TIFRISCH . SCtEmEniX., GXARIF
HRyC AE X HAT A e A R, HRMEEHERORFZRE. )

BilfpopfileSnewfilefifIELFHIR , B3 MITIFHISCH:, MM ATHINexBoRX, RiF
WA — AT R X . SOl AT S, YN ERE M — R KB A
Hyyrestart(), ZREXAMMIE, EHXZEZRCLBHRAZHXAHEA.

XRAE—AREEEMYGBRYMLCHEOE CHOE T, BAfex T DL H&E

yypush_buffer statefllyypop buffer stateXRE & AL b X RyHEM:, HEIFA KA
BER, EACNTkERSEEN SO f R G R

S RMEEIECRS| ERF

JL3P 4/ flexFibisonfE FF&RE R FF 5% (symbol rable) FidTEAFRE BB, Fil]
H— 14k R AN BEFIEARE, BERKEEEFELCES| (concordance) , Wt AH

HEH A RER AT SRFIR, RERIMTEER SN HE% % RCIE R X 5]
HEF.

BEEfFSxR

SRR MIRE SRR L WMiFHRIEFERBREL, "RAANFEZXBFBOBOHI
Fz—. BEELHERSIMNFSRATRER L RIC TS ERLI R e Ery St miT
5. Bl 4RBEEEILCHS I AMBHIEYRS .

#2-4: EFEELFINERS
/* fb2-4 WAMREIFILHESE */

%option noyywrap nodefault yylineno case-insensitive

I* FFak */
%{
struct symbol { /* EiiF */
char *name;
struct ref *reflist;

}

struct ref {
struct ref *next;
char *filename;
int flags;
int lineno;

};
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/* BERDOE BT SR */
#define NHASH 9997
struct symbol symtab[NHASH];

struct symbol *lookup(char*);
void addref(int, char*, char*,int);

char *curfilename; /* 248750 A SR ZER */

%}
%%

%optionfT A FRARNLARIERA Wit fEIs, SNEHE2YHE M. £Bi%yylinenotifflex
EL—ARyylinenof BRI BRI MEAT S, GRIFLS W& IEE]— T 8ATH
B, yylinenokthnl, nRimiksy 78 FR— N HITFN (FNGH S TR BIX PR
B . yylinenoskikl. FidVREHEEAN HHITFLICyylineno®Ita LA, X THE
THRIE R, REBEBIRERRE M, BEH X SXREl, eREETF
AP FTIT SR BEE, (XANPFHRNEE AHFERE\NBER, FUAKRES
PrAERR, HEAZANEE\nMERXZRE ROER, mREPE-AE TEHRITSRY
EFh S8 B LI I BRI, )

H—AEHE L case-insensitive, BERfex ER— AN KANBTEXMRZE I .
ik B @ aboix FERU IR AT LLIC idabe, Abe. ABc, AbCH%, RATEEMBIMG LIE
kEIx—A, BHEEyytext P CEMTHEHASIHEENRNE,

X B SR LBE—symbol R, BMEMEBE - ERAFRIFES (it
REBEIBCESIVHEE) URSIAFIER. SIBE—4TEE&TSFERX AR

MoEd, FRAME X T curfilename, —A-H51H 281 3R A FRAVER STaE, BRI
SRR HEGEA

%%
I*EEFILHES | R AL */
/* BREE HRIE */

a |

an |

and |

are |

as |

at |

be |

but |

for |

in |

is |

it |

of |

on |
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or |
that |

the |

this |

to /* BhEE */

fa-z]+(\"(s]t))? { addref(yylineno, curfilename, yytext, 0); }
-[\n (* BREHEABTRTE */

%%

BEEELHEIEEHFARSIELARA, BRE—TEHZIEEN. A& BEME
XEpeEmes T —RBNaIEXE—8 . Bfa— 1 BRERINATIE LA 1EH A MR
B, XAEERBRE T AR

T—&BMZEFRELFRGEE, BRABER—-FIBRAF, XAMMb—EHME
£, hitEla-z]+, GENENBESISLI RsskEt (AREBREL Towner sMcan't
FI8in) Ak, BN LR RFATMYA XHF LU RITS—EBFEAHE SR
addref().

fix Ja YRS IC AL BT R B0 YR A IR LRI F4F .

HEEXANRSESREE ZER, HEflex o = CHERMMATLLHE RITIER,
flex CELR AIRE RV FERF R, FrLLBiRroad s # 3 R BRIE ST AN R rofT LB, H4PE4
WAL AT AL BLR BT &, flex S8 AR E B MBI, X2 B8 205 0 &r
BEMSIE (catchall) FEMIFEH,

/* BERIFTEIIEHRE */
main{argc, argv)
int argc;
char **argv;
{
int i;

if(arge < 2) { /* MindESR A IREL */
curfilename = "(stdin)";
yylineno = 1;
yylex();
} else
for(i = 1; 1 < argc; i++) {
FILE *f = fopen(argv[i], "r");

if(If) {
perror(argv(1}]);
return (1);

}
curfilename = argv([i]; /* M Taddref */

yyrestart(f);
yylineno = 1;
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yylex();
fclose(f);

}

printrefs();

}

EAECARMEREAXENFRETEF oM. EREKITHFENHE, EH
yyrestartRLHERBO M, AR AMyylex, MR TIEREcurfilenameix &AL
4, BFEsI AAR, HEAENMXHEREyylinenoAl (B, fT5HSM—
XEE B —A TR, XEFEGEAREA, BHEARXIL) . B&fE,
printrefsiBfF SR ikFBIAFHEF HATENHS I REE.

ERFSR

Ak ENREHRAE T - ITHANFSRERE. —NRNARERRTTSRABEL
R—AEFRARAMETRTE HEEELRS MR,

XL SR BRR/MEREDREFL. BHAE —/1 B8, lookup, RE—AFfFHEIEHE
BAFXAERFRARNFSRELEHNMUE, MERAFAFENVERIEE. &FEHRE
ARFRALMAFEMAE R (hashing with linear probing) . EAEFMA &I F 7 &
BILHHERTHLBE, REREXANEE, MBEZFHE I TEOTS & AR
MR T —A-% B ERA TR,

MAESLRE R, HESFR, SAAIELE - TEHE, REExorXTFH,
FIAERBRERETERASHRLE AR HATNI . ZRERETESHEMNF SRR
(—AFH) BERBHHSREFBNRSL

/* RFFSRPERME +/
static unsigned
symhash(char *sym)

{
unsigned int hash = 0;
unsigned c;

while(c = *sym++) hash = hash*9 * c;

return hash;

}

struct symbol *
lookup(char* sym)
{

struct symbol *sp = &symtab[symhash(sym)¥NHASH];
int scount = NHASH; /* #ikic¥r */

while(--scount >= 0) {
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if(sp->name && !strcmp(sp->name, sym)) return sp;

if(lsp->name) { /* B&EB */
sp->name = strdup(sym);
sp->reflist = 0;
return sp;

}

if(++sp >= symtab+NHASH) sp = symtab; /* ZiXTF—A4-%H */
}

fputs("symbol table overflow\n", stderr);
abort(); /* RF &K BERILT, TEHRCWH */
}

EEE S lookuplE—T#EEN, ERAMstrdupdr™ 4 F5F 81 N RBIFFS

F&BH, flexfibisonBFLE SHFEMRLREMN FIFEFHERNGE, ZERADRE
BHLEIL—NEE, BEtyytext PRI TR B S E T AR IC S 8 5 A7 B R

XA R EARHRABRERFE TIERRE, REMA—-/ATFRANEEZFLEIEF
Ko M — A, XEEHFS 4290 ARE IR, ER ST 770 7755k
e, EARGIRFEEHAT 71320k M, EAEIEAELOK,

void
addref(int lineno, char *filename, char *word, int flags)

{

struct ref *r;
struct symbol *sp = lookup(word);

7* FREERERITIIEE */

if(sp->reflist &&
sp->reflist->lineno == lineno &8
sp->reflist->filename == filename) return;

r = malloc(sizeof(struct ref));
if(lr) {fputs("out of space\n", stderr); abort(); }

r->next = sp->reflist;

r->filename = filename;

r->lineno = lineno;

r->flags = flags;

sp->reflist = r;

}

T—/-addref, iAo iEAEREB M FEERFRSIH, XN FRE TSRS
FIgERRELB. A TiEHETUERE %, R FSLE8F -/ HERfT St 4
BSIA, MEAEHEmMXASIH, EREXAFRS, BIOFACIE AR,
HBANREXANFRABTERASIFASRE . TMBAE DLEE, HAblookupsii

e, S5 AEA — A flagle, ESE T/ HEA.

/* FTENS I HIE B
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* TN S &

* ARG @S A EHreflistilea O EHEE
* HREATITEN

*/

/* RTHEFFROMRBY R B */
static int
symcompare(const void *xa, const void *xb)
{
const struct symbol *a
const struct symbol *b

Xa;
xb;

if(la->name) {
if(Ib->name) return o; /* WATFSEAZE */
return 1; /¥ OXFERLBE RS HEIRRE */
}
if(!b->name) return -1;
return strcmp(a-»>name, b->name);

}

void
printrefs()
{

struct symbol *sp;

qsort(symtab, NHASH, sizeof(struct symbol), symcompare); /* XMPFESFRiFEfTHEE */

for(sp = symtab; sp->name &8 sp < symtab+NHASH; sp++) {

char *prevfn = NULL; /* Bj—PTENRS X4, BkBRTERMTH */

/* BESIHTIR */

struct ref *rp = sp->reflist;

struct ref *rpp = 0; /% BI—A~51H */
struct ref *rpn; /* F—451H */

do {
Ipn = rp->next;
rp->next = rpp;
Ipp = Ip;
Ip = Ipn;

} while(rp);

/¥ ATENSRIfERSIH */
printf("%10s", sp->name);
fox(xrp = rpp; 1p; TP = Ip->next) {
if(xp->filename == prevfn) {
printf(" #d", rp->lineno);
} else {
printf(” %s:%d", rp->filename, xp->lineno);
prevfn = rp->filename;
}
}
printf("\n");
}
}

1% FiFlex
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e Jo — oy GIRR A FF S ATHEFRITED . 5 RAV BRI+ (R 36 T3 A5 BR 8L, X RhIR
FHAES ANTEIE, LT E AbridEqs or t IR ECE B S R L F R FAEF. BT
SERA—EHMATE., MUHFREHCRAER & B RAEANZBERE, XEHF
JERIERIR 4 B 7ERF SR AIATSR .

#WEprintrefsB LM THTEIHSRP BT RIEMSIH. SIHBEMEE RS,
(B TEA SR BEASE LA, K6 EEEIFN, FLARINBIEE Rk E T
BORFHER], SREATITED 5 | A T EEECR TR A, RAMUEX
e A A LR AT EN S 4, IR 3R A0TSR bR SO i Aot , TR0 BREE SR 5 B T4E A
S 4 B R TR — AN ST A L,

CiESR X5 K

AR fa BB 4z A RNaTE S 1R A SR, B —AHEERMCIE S X5
REF (§12-5) o X401 ERRESA SR LCE includeiE f, HEKREN L
BB &R, ATk RHENTFSEEANE GRS HHR, LI
—MRFSEKILFRARI—DI,

#2-5: CRIL3| HALA
/* fb2-5 CZZXSIHA */
%option noyywrap nodefault yylineno

%x COMMENT
#x IFILE

/¥ —EeAg e ay A S

/* BEAERL */

UCN (\\u[0-9a-fA-F]{4}|\\U[0-9a-fA-F]{8})
/* FERBAREO sy */

EXP ([Ee][-+]1?[0-9]+)

/% BEACHEE */

ILEN ([Uu](L|1|Le|12)?](L]1|LL|1D)[uu]?)

EO sy 5 EEIFILESGIFREA -8, HEXNSERMEMBEER T, FACE
BEEXSKANE, MR ESREHIRES A ZEBCIESHERAENCOMMENTHIGHE
#include FrEMIIFILE,

AR A AR, EEENHENESSMAE, AfflexRmENEREHA FREH
lAfir 4, Blgn, FADIGITAY#[0-9]. HHAARFEIFNAA R, HEMN THIAFE R

E6: BEMAETHRENANARZIFIAMEAFHEGEHNHET IR FRY, SNSLRELEFLY
WHOHBRARAHY, AHFRTRENT AR, BEASHNTRATR L BT AR
REERTHAA#BAQMILZHE,

44 | ¥



i A H A KR B EE AR R, 2R ERN, E— /TR
A=%F4 (Universal Character Name, UCN) , —FEFHFBFAIRINSH HEIEASCH
MF AR LR FEMB S, &AFTABRBE WG RH SR EBE\UER8A
TARESEERR. BRSNSy, — A LRERE/ NS FRE,
—AFERIENSUAR — BT, FEAEN LA R K EMRARE, T8
URRTHSH, "TEMLBAFLIRRERKE, SWESRK/NETLTRXL, MFHaTLL
i, BAEGNERE G H S S R A S IR lex/flex A3 RA . Lflexfi Fdr 1K
b, BEREINAEZERXEWNHBIESH, HexH XL, BRSHT S ExRE
BAIEIR .

/*
%{

Jl"*

%}

T REESRANIZ T2 RE, FeRE— M2

Sk */

struct symbol { /* WE & */
struct ref *reflist;
char *name;

}i

struct ref {
struct ref *next;
char *filename;
int flags; /* 01 - definition */
int lineno;

b

/* RERIEERANNESER */
#define NHASH 9997
struct symbol symtab{NHASH];

struct symbol *lookup(char*);
void addref(int, char*, char*, int);

char *curfilename; /* XuiHy ASCHRI AR */

& SCERTHERE */

struct bufstack {
struct bufstack *prev; /* Hi—%KB */
YY_BUFFER_STATE bs; /* {R{FAYEB X */
int lineno; /¥ fREMIZICHTFTITS */
char *filename; /* Li-4& */
FILE *f; /* @ik */

} *curbs;

int newfile(char *fn);
int popfile(void);

int defining; /* BT RENL */

o XHHEREGI2-3—%L.

{5 FiFlex
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BJER—HHIER, defining, H—NEAWRIENE L HALSHAHIMEIEE.

HETRRHMNERS, EHBRMMERLEHEM MR BER, EER %K
B ERIflexfEfF. MRLICSRERNBERXESR, Hillid ACEZFkEIFHLBNFHRN
HESHRAESKI. BARMexHAEBLCEEKIBNF (frEEbisonskkH) , Hix
EMIESHRRIRITCMETRAIENZREX, U ERELMEMAIBNFRALL,

%%

/* ERE */

"R { BEGIN(COMMENT); }

CCOMMENT>"*/" { BEGIN(INITIAL); }

<COMMENT> ([**]|\n)+].

<COMMENT><<EOF>> { printf("%s:%d: Unterminated comment\n",

curfilename, yylineno); return 0; }

/* Co+ R, —FERMTR */
"M F\n

b REREEZRARO WS ERSLATERE, E—THNEED /B BIECOMMENT
W&, MBZNAHAWEBR /M EIBREIEFPIINITIAUKRE, E=ZAHNCEHEE 2 HE
H—EFf., BAREXHELEHASEWllexiadiko i aSaVEE, (HARAR K
AR EL IE B TN E R Bk, BRCL, ZAHNIRTEARA . |\n, B ([**]|\n)+H]
B — et L — K B A, EBEX AN FHEERZESN , B e % — /4300 A Rk b I AL
¥/, HM[<COMMENT><<EOF>> R BLFHR i A A L00ER., THAWXAHL, ErLir
BC++E R, —ME A CRIESY R,

CIEE iERRIR

ERE—flexBALTUARRCET ZHF, ERAHNBARRZ—ANFELE, T

A G IR O PR

CHREFE—NEBAHNFHE, \*; BEA A PO B2 THFHFAET AL
B2 EHhaB6—% 325, ([MNVHNV*; REA—ANAREEAZ T HEo—
Atk R AT, \*4/,

ARARBLAMEZMAE TR MM e RE, —ARBAEZHETRRK,
LEBRLRTZETFARGHLAFMA, BHAflexWiSH— AR IS KAR
#, BFAI6K (XA ERLKLHANKXE) , FH—NMRBARASARXRES X
WA S BT LR R, ERETHATHORALTURRS, EXEEH L
A 16K KB R &g,
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/* FEERET Y/
_Bool |
_Complex |
_Imaginary |
auto |

char |

const |
double |
enum |
extern |
float |
inline |

int |

long |
register |
restrict |
short |
signed |
static |
struct |
typedef |
union |
unsigned |
void |
volatile { defining = 1; }

/* kigr *f
break
case
continue
default
do

else

for

goto

if
return
sizeof
switch
while

THELEAACES XM FWMR, 3 FIARNREE LHLRFRITHEE
definingbras, FHILHAIEE TR BEMIE M,

B5b— R E R B F T B RAC B TR AR SR P m AR AR BN X #F, &
imik o pr s PR EMEAIBRIF SR AR, JFRHBELHSRNAHRIAZEN. X
FisEA LR E B, EEMNEAERIRAEsrEDSEREs SRR, |
AT RASMEDR AT LAR B Hix e . S TIATTRIRD, Wikotras
SR SRIA/NMRAKBARIE, LR ENMBERAZE P SR E S, mAE
MTXERRT, XTEFFFOFSRNLAXEILISKE,
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/* R */

/* BB */
0{0-7]*{ILEN}?
[1-9][0-9]*{ILEN}?
o[Xx][0-9a-fA-F]+{ILEN}?

/* THtHEE R */
([0-9]*\.[0-9]+|[0-9]+\ . ) {EXP}?[AIFL]?
[0-9]+{EXP}[IFL]?

FHEHITE S H */
o[Xx]([0-9a-fA-F]*\.[0-9a-fA-F]+|[0-9a-fA-F]+\.2)[Ppl[-+]12[0-9]+[AFL]?
EFREHFIERX., CEENRFHARERE R, R RN LRI LENFIEXPT
PAEACER R f R, FATThBe S, AdEHis, sty e T —/M s
Ko BIMERBHATENEMSMAREER. (BRAEMTUERA—/AEA, |
IR T E M, o EACER R R A, )

3t VR A SR R A B AT U BN FortranBl T, 85—/ 2% UU KT £ & /g A5 FIT o] e 45

T, FoMRKCRRENMUSINT, XSRS TEAERRELEN (BEEK
oy, ERMEHR—HET) .

B R TR IR A, EWAE - ArPARES R H3EEiss, UL EAtE
(& A iy A #EFEXP,

I* FIFHR */
VOCEATWITIWE "2\ abfnrtv] [ ZW[0-7]{1,3} | \\[Xx][0-9a-FA-F]+| {UCN})+\"

/M FRBETEE */

LNT(LA" W N "2\\abfnrtv] |\ [0-7]{1,3} | \\[Xx][0-9a-FA-F]+| {UCN})*\"
THRZIFERENFHEENFEHETORE. THERH -85 5HE, HETLIE
— A HEZ MRS SRR A TR, SELAAd KA LAFFn\n, R
RLAFE U FPRAR IR £ = A /S flde 7, seB R U U FF 4400 — & SR A 15 kil %
¥, REREAFHA, BREHURSISER. FHEFHRRERREL, RTERER
5155, HEHA - IAEMIMTELRRH—IREMHE, MAEHTLI A, (3
BETFHEEMTHETHEREMNAORX N, )

/* FREFS */

"< [";" { defining = 0; }

“r ]'I'( IR A

S e i WM L R TR

"1“1'%“}'<<}i R R R R S M RS R ST
u?u n:u- ||;'I n

||=ul|||*=||l||f=u||||%=nlll|+=|rlln__ llI{{=llill}}:lrlHE‘IIIHA=IIIII=II
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llj!ll“#l‘l'lﬂ##ﬂ
ﬂ<:ll|l:}lllﬂ-%}lllﬂ‘%:lllﬂ%:%:ﬂ

CIEEBREN RSB AR AT S (punctuator) , XEBERMNWINE LT HRPEBLE L
NERBENERA=FERN, EANTESILE,

I* FRIRTF */
([_a-zA-Z][{UCN})([_a-zA-Zo-9] [ {UCN})* {
addref(yylineno, curfilename, yytext, defining); }

/* WAFR
[ \t\n]+

I* ST ¥/
\\$

CESHIRIATHTR, TRIKSERFHATL, FEEAMENELFE, TRL,
BRAFFLURRT . ARIES— MriRFFE, RITAEFSRFEM—4HHAE]
H.

A~ SN LBz A F AT R R #H k.

/* FALEESE */
"R OUKF X\n
"#"'" "*plse,*\n
"#'" "*endif.*\n
"$"* "xdefine.*\n
"#"" "*line.*\n

/* RSIRE I */
A" [ \t]*include[ \t]*[\"<] { BEGIN IFILE; }
CIFILES[*>\"]+ {

{ int c;
while((c = input()) && ¢ = *\n') ;
}
newfile(strdup(yytext));
BEGIN INITIAL;
}
<IFILE>.|\n { fprintf(stderx, "%s:%d bad include line\n",

curfilename, yylineno);
BEGIN INITIAL;

}

<<EOF>> { if(!popfile()) yyterminate(); }

ER LI RABFRIFEA - RFXBHENER G R CEMLR SRS, — MR
iHREEFEEECE SO, BXERER S| ARFLERTIBILE b
S, mARRFTHRE, TERMRAT -NHEERENEE, RAbHEinclude
AP FLCES NS (EAEMNGEEIZERidefinef#if 2 FHARIFEEFEMEN
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e X5IH) . CEEAXFNRESFEMENAFEE5 -8, RAEHHCIESNE
FIBEM T RN, /M ESKIEE S include BRI ARG S 8E <, R
HIFILEREZ, T MHRRABEH 4, BodiZiaRaio, SaLEscet. xBR
A AH, HACHEFRAEXHACEGGEARATS, TEAMERERSSA
SO A LA B AE 5 B SO 25 3R G 1m B A — A S,

/* BT */
{ printf("¥s:%d: Mystery character '¥s'\n",
curfillename, yylineno, yytext);

}
%%

Ba—MEAREE, ERRAMEERELEAFR. ATXMEEETA
BCEFPAREHMANENCT, FUAEL LA IED,

RSB N A SR AT B LA AELL., RiE A FIEsymhashflookupFIa]FlAIRR
AEe—8, UAHEPS|, FiffaddrefhiZ A EHl. Gifprintrefsf —EHU/NNYE
5, BEMIRENTE LHIS|FITEN—4*,

void
printrefs()
{

struct symbol *sp;
gsort(symtab, NHASH, sizeof(struct symbol), symcompare); /* ¥4FSFiEiTHEF */

for(sp = symtab; sp->name B& sp < symtab+NHASH; sp++) {
char *prevfn = NULL; /* F—AMTENMICHE4, HkBhtEERISCHE */

1* WS HAR */

struct ref *rp = sp->reflist;

struct ref *rpp = 0; /* Bi—/3IH */
struct ref *rpn; /* 5—/~5(H */

do {
rpn = rp->next;
rp->next = rpp;
Ipp = 1P,
Ip = Ypn;

} while(rp);

/M ATENRIEFOERISI R */

printf("%10s", sp->name);

for(xrp = rpp; rp; rp = rp->next) {
if(rp->filename == prevfn) {

printf(" %d", rp->lineno);
} else {

printf(" %s:%d", rp->filename, rp->lineno);

prevfn = rp->filename;

}
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if(rp->flags & 01) printf("*");

printf("\n");
}

}

BiBnewfileflpopfile 5A R RAMIGI T4, FLUXEAEEE, EXBRAFE, X4
newfileTCiEdTIF—/A it , B FURATEN —RERINE , BIERBIT A CHRSER1,
RZAEEO, TsilEss b a e RS EASLE F—i7, 3T EENRES
Feish, XIFLR—AFOEE, BN TR ARFTS, CTLes —2RE LHs

BAR, 5HFMBFER—BROEE CHTUBHERLE, mERME FhiEH
i) # Bkt

BE, ERFMHnewfile, MRMRINIE, DB XHHRITyylex.

int

main{argc, argv)
int argc;

char **argv;

int i;

if(argec < 2) {
fprintf(stderr, "need filename\n");
Teturn 1;

}

for(i = 1; i < argc; i++) {
if(newfile(argv[il))

} yylex(};

printrefs();
return 0;

XM R TRIOVE—-NALEL LKA lexBF, B —EHAEAAEN, —EX
HBEAHVORE, HAXNEBIA AT T — A0,

%>

1.

F2-3— R EEB—FF., A AR ERIELNA . A\ 2B ER R — R TR —T1R?
HAH - MEREE L EROES, BREBERE—RRXE, HidHFEr *TEL
EmIRE.

BEEEBLCESIBFES TXENFIANE, ENLME%EETURKINE, RS
FEEH I B RGE AT LA E X — 5. fEsymhash()d, {Eftolower e s A 14 8 A9/
BhR4, HH{EFstrcasecmp )k ELEHIE,
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CEEEELFESIBFME XS ARFHHASROIBERN 7T EEX DTS,
CEFSRUHBMMAX L. HESHMAGIRUERX SRR A, &R
PRt R T LASCBL B BB R AR/, BN ALE: (chaining) MR
(rehashing) . BEMBHEERIEPGRRLFIRE R, BIHEHER—AHFSEHTIE.
AR A AR S, MAEERAGE, si@idmalloc()ril— A F & HH
RREMBEE L. FAREIE-NWERE NS E, Rt Analloc()s
fic. HFFSREGHER, QIR AERMOFSRIALENLAHAENRE, BHE
BERRHRICRAERBN KBEFTSRIOME, FAE AR LRI
RIE, BHA—NESERCIANEREREAL, RMEEH -7 Hi 4
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$35

{# FBison

A~ EPE T flex, AEIXNVIFr2Bbison, At ARS8 H flex s s R
ks drad. flex TLLRBIENMZEAR,, MbisonaLAIRBIIES: ., flexitii Ao 53
TARE (125) , mbisonMsdrixsic SHE T EHMITHE, A ERITHERE
ERRETRS, SEMARENERIIGRE, #EL-BNE6k. HPTE, 55L&
AP HE LR

BisonigiL S tras N LA ET N

bison TIRATA M IEZERER - ATLARBIXMEZ P AR 150" MEHEIFTS.
REET{ZE N EHIER (sentence) MFCIEEIES, BEOLEIER LARMCE
. BIFE2 T fefEiEE EIERERTEIE L LA RE, flm, —MeFrmamEagy
ZRACESF. bison ALHEIED, REZERIEHHMIERE. EagiEE 135
RIAEE, EEEH — RVIEMIAL A, &35 7 8% 3 T X Se BN R IR B8 & EIEFRMA .
Blan, THERMNKEAEMENT BRSSP BHIES.

statement: NAME '=' expression

expression: NUMBER '+' NUMBER
| NUMBER '?' NUMBER

Bk () BRER - ELEFSHEMRATRES, WRERED, —MFERX TR INESRE
Wik, « FORNEETSFHAMMMILEE (lefr-hand side) , BFE BAHLHS, WAL
FIEZEFSHRAMMEIAITS (right-hand side) , BHE S AHRHS, JLLAHN LA 8
FIRAR, XFIFLTRER - MEEN S, E8A P HII B ¥R # %K B /Y
oA IRILE, MMM AERIEETSRIFARER, REFMIELER LA
W, #®idS S5EMNUAE L HHRA.
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ﬁﬁ%ﬁ@ﬁﬁ&’ﬂiﬁﬁ'ﬁiﬁ%—ﬁﬁo Blan, WHRBMNA LEESESHFERAfred = 12
+ 13, XHRBHEE(G A 3-1304E,

B3-1: RETIEEIMTR

EAGTFA, 12 + 132& I expression, fifred = expressionsz—“~statement, bison

BESWEFASZ IR UBA - HELR, BARNFELSER, RMNEC

bR, ENMERSEEES T -TRETS, BEMNBHROIRITREE., EX/MiEE

#1, statement@EHBFAS. MNRTLAHERE BB ENMNE S, X EERMHAE

EALAa I REAE AT LB BRENPOIEEEEFTLMCEERAEARZEL.
expression: NUMBER

| expression + NUMBER
| expression ? NUMBER

HAERN GRS G B 3- 25 neI ARl i R iz A RA NIRRT B fred = 14 + 23 -
11 + TXFERIFEFI. bisonfEMSA B BT IFRIN, ATLATAIS RIEFHNIL P HBE
ERIME A ETEED.

B/ A5

bisoniF ko Hr &% EIRAEMBICE LATi SHIMNIKE/E. UbisonbE —MEES T
&, EolE—4LRE, SRS —A3E Ao oH e N & ] e R4
B, YEZEOTBIRMIZSH, BYERAMICSLHRE R —FANR, EFEX/IC
BEA—ANERHER:, AFUHRE—HRE, XA RERS KB HRIRRRIES
AT AWUBBE (shift) . YERBEARFAEEMTS CL W LAH BN § 4 #
B, CHEAEAS MR PEE, RGHRESEEFSEASR. ZFTA M
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@3-2: HHERIBMWENEEDIHH

349 (reduction) , W AEEEER THEH—Bmnmes F) | gYpisonl3ty—
EHNIEE, EAPITIZHNIEER A PRI, SRR R E R WM
LhREMAOEN. ERNE— T TR ERE3-1 RN %255 A fred = 12
+ 1300, EEHT B IF AR — kB — /MR B A A

fred

fred =

fred = 12

fred = 12 +
fred = 12 + 13

2l ATRALEZWHANER, AAHATEHATHSBETET, 2ANTERAARL A,
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X E R LAAZ I Mexpression: NUMBER + NUMBER, BLAE MR 412, inSf
13, B el Hexpression:

fred = expression

AAEECXFTLAHLHMstatement: NAME = expression, FfLAE#Hfred. =f0

expressiondfFiC BN Astatement. FAIBREA KK B THAR B34 RAC LA TF
T, BB AY X MEST S A .

BisongJLALR(1)iEiE o TB Lix o TRiE £
bisoni& sy 47 3 AT LAGE WA #7 %, —FELALR() (HERAMBEE /IR
5) . Z—WAEGLR (AHAMBERA) . KEWIEERSWSEFEHALRLR), B4

GLRERERZBINAWGCLRERMERSHEA . FHEBIMEIRLALRS W EGLRIE
FHEIE,

BSMRLALRS T BMRBR, HEREBSHELTHLEDIELE, EARLEEE L E
%, HIARRIFIEA LA R RIEE TR EIER. EhRELBEEENES S/,
25 A REME A T LA NIFIIES: ({H&bisonF — B A EDAYHE TS 3 MRU % WA — S
Xik, BMNSEZNLTHE) . BE—TXMHEREOH T

phrase: cart_animal AND CART
| work_animal AND PLOW

cart_animal: HORSE | GOAT

work_animal: HORSE | OX

RERHFEABL, BAXMFEAAEEAATCRE - ENIEE SR, {HbisonXk
ELHEE, HACEERHERHNITS. BAEKIL, 3FTHORSE AND CARTXFHEIA,
HEREICARTZ AT BT X BIHORSER — 4 cart_animal R —/ work_animal, fibisonAs
REBRMERINLAL . RBICE —FHRBEH .

phrase: cart_animal CART
| work_animal PLOW

bisonFHEA EFIFE, HAEREBAMEE ML SRMEHORSEZGRERCART, X
PR cart_animal, BEZPLOW, XHEMBRwork animal. SEhr b, bisonBEfEAbERAY
AMGFARIXILTE WA B Zefné Akak, —AJHE ZbisoniZ il BRLsiE s e
LLor#r. mRIRGZE—IAREoRIES, EEEIRIR, LA HFEL TE ZMWiEsS
Sy i 8 AT ENE Bt B R . B ob—A R B ZbisonBr b B AYIE R AL RR
BRIESER ——X AT, BEREE, bisontAAHE XMEHEAKE T HE&REMN. FLL
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MR it IE SR H —EREHAE, (R—EZiLEXbisonFIERA FEE T
A, M TELBH/NAL MR, ES2RETE, WRIRFAE T igbisonZn{miER
AL VEEIE B AT LA TARRICE T, — 1 1REFRIZFHEDick Gruneld (Parsing Techniques:

A Practical Guide} , iR T — P BABEELLBESB THRE (htup://www.cs.vu.
nl/~dick/PTAPG.html) .

Bisonigi& 57 HTR%

bisonE SflexMIE—HER =H5rEHK (flexMlexEH T EAHENEK, Wilex LEM
yaccE it AT, yacchkbisonfIRIE) . F—FoBE LH s, CEIFEES A H
BEE, BUIoWBBRIEMFZENNGIHE., F2EHoLSEE TSN, ME=5
s MRCHKES, BN&S#HETH LB A RNCETFP .

bisoni@ i {EE N F B A BIFRMERAESR SCOF R SR CREFF. NS H%iIF B AR
A, BEAMNERETALUCERB AL SHREYL. 18 EPHIINFIONAIE S H 8
ERCHR, REHKERlyyparse()HMswitchiBMH, yyparse() &L R &I
TR EIENTE, BRI P FEEE —EARRANIR, bisondH-T 2477 {f FAYEI %
FEMARABER, B, mREBESTSEMR LY, ESEOEEEERHR
PR E K,

AERMTEMNBIEBHANTEEOATFHREENT R, 5%, RINFHAbisonfy—i{Fts
Mer kB EE, BT ARSI, TS AR, RERIEED
R R R KAIES, BREITRME—/ G ni s Ba Hy B2

MR ER

EaiFH P A RKNEREER 2 —at M RIEERM (abstract syntax tree) . EF1ER I
1 — BB i, XARR T ERoTRASHNBRERE - A, XS
BoLBrigdsh, ALl RERREE H, N TEFASGHERAKAHEL., tanElt
WEMG TP, Mlexp: termfiterm: factor{X{UE4 T4IFIEESITE & RIEFD
IR GR . PhZRIBEEAR AT DR o $7 8 X R R AT A T B S IR B 2=,

— BB wE R T —RMRIEEW, ERTUEBRRSEBTREFREHERN,
XA B Frh AT R R LS HIEER R,

22 REKMNAETART, LEHRICEAREIMWARSEHLAS, ETHIGAY, hRTFE
F—AHKH R A5 AES, #lioPython, Perl#i#&Lua, £FNI AE sy, 1A
#E5— Ny EALA,
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H TR iEER B BUER TR %
S BIF B AKE RIALRIHE B2 MDA, FEAK A BICR R RS 3 5)

— A, X Rk B RAEE B —ANCk 3ok 3 A TR 3¢ - AR 3 /9 e S g
g4 (f3-1) .

B13-1: Al AT 30 B35k 6531 3 B Sk A b3-Lh
}"*

¥ fh3-1it R SRV F
*/

/* Siaikoir aEn */
extern int yylineno; /* kB Fidikatrak */
void yyerror(char *s, ...);

/* HIRIEER PR R 2/
struct ast {

int nodetype;

struct ast *1;

struct ast *r;

};

struct numval {

int nodetype; /* FTIK FEAR & */
double number;

};
/¥ RS RIERR */

struct ast *newast(int nodetype, struct ast *1, struct ast *r);
struct ast *newnum(double d);

/* HHERIELER */

double eval(struct ast *);

/* BIERFOREBCHMRIE SR */

void treefree(struct ast *);

% Byylinenofafilfyyerror SflexWI (L. FiMyyerrorflt T —rRAHER, LAME
T RVFEEZ R print FIMERI £/~ S8,

HMRIBER BT AAR, BT ABAE—ATARE, AR AATLAARB
5%, EEARIMHAAFRER, —FEHRRNREEZADSTFTANES, 29— —1
B, WAFIRR, newastFinewnum, FRGIEMRIFZER TR, evalid HHRIELER,
B EIEFRfARAIFRARNNE; fitreefreeid HHARIEZER, MERERIFAETI A,

#3-2: AT 156 B obisoniE ik 94T &
/* ETHRIZHMATESR */

o
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# include <stdio.h>
# include <stdlib.h>
# include "fb3-1.h"
%}

%kunion {
struct ast *a;
double d;

}

/* FEHigE */
#token <d> NUMBER
%token EOL

%type <a> exp factor term

BI3-20 T % TR IEE R AT 2 o B fbisoniBik 8. XA DI BIE
SHEM%union KPS IEZ AT B TP SIEMKT, EbisoniBEEOHBh, BMERY
S, WL SRR, MALIA - AHBAE, BIMER TR A SEI S
¥, BERACFANBFEEEEELEMANASE. Trunion, FAER 4T
AR, TR A SEAIE—ACIEEMunion (B4) 28, 1L/ HTFd, B
SRUEARTMA: —Ma, BE—MERIFEROEE, —/kd, SR —-ATUEE
TR

—HEARMYPE L, RNFESFbisonBMIEEM SERMERY, X ETHEELR
5 (¢ >) HRBRALRIMPR R 2 FRHE, 1CSNUMBERINE TRA RIS, ©
BEFSEDRRFRAGNRE. FOFEAItypedilcasiBbexp. factorfiterm, 24
AT CIE 1 R IE S & B =401

MBARAERILSREIAETNE, RAEABEEACNTHER, YEERGE
guniontf, RIRIKE A —ARA BT REMNIFSE, bisonHLME, oM amE s
AT AWIE S ERISE, MNEGEFABIAE LEIESS = $1, MNEHBSS5EES
SEHARRBIFAA, bisonth SR,

%%

calclist: /* %3 ¥/

| calclist exp EOL {
printf("= %4.4g\n", eval($2)); HF3 i 3% B5 ik 1 FE AT ET 5 2
treefree($2); BB EEH
printf("> ");

}

| calclist EOL { printf("> "); } /* ZSiFeliiEfE */

»

exp: factor
| exp '+' factor { $$ = newast('+', $1,%$3); }
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| exp '-' factor { $$ = newast('-', $1,%3);}

3

factor: term
| factor '*' term { $$ = newast('*', $1,%3); }
| factor '/' term { $% = newast{'/', $1,%3); }

term: NUMBER { $% = newnum($1); }

| "|" term { $$% = newast('|", $2, NULL); }
| "(" exp ') { %% = $2; }

| "-' term { $% = newast('M', $2, NULL); }

NFFHFICS

5% -BERRAMEL, SNES AR ERERE., —TRANEBEERTFH (literal
character) L5 RFERBRIEN. RIVFAFTEIBITESEL T84T, K, $5|55]
A FEFRTLAEARIL S, L SRIASCIHERE AL SHIZS (bisonXt Tar /L SHIH S
M258FF8E, FRILAAREAMEE) . LB, XFFHILSHARRERAFHRFFRMA
i85 B, 25+ RETEAILS+, FLLVENARRERSMBRER LT, BRIERS
BEFEAXFFHFICSHIRTY, DURAHEEREN.

BB R EABNFTENCRE T M RiIEE TR, mRALIR, EX—
R ESE S, BAITHEBNREXCEMPIEER, REHRXAMRIEER, TENS
R, BERBGHRIEER ., RAO1AAnewast()RBIBMRIFEMPBIE I TH. B
REA—RERE, EMBEMLSAFT B, EERBNSREFQRT -/ RR
MBI AL, DVET X o BB Bk R I1E .

#]3-3. XT3 bk 8t B b B 6Gis ik 547 3
/* RBIHREB/RIES */

%option noyywrap nodefault yylineno

{

# include "fb3-1.h"

# include "fb3-1.tab.h"

%}

/* RSy */
EXP ([Ee][-+]?[0-9]+)

k%

"
n
1
n
L]
"

n '
o
"
" l
L] |
"

o — e, ¥
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"Y' { return yytext[o]; }
[0-9]+"."[0-9)*{EXP}? |

"."2[0-97+{EXP}? { yylval.d = atof{yytext); return NUMBER; }

An { return EOL; }
A
[ \t] { 7* BBEZEETI */ )

. { yyerror("Mystery character %c\n", *yytext); }
¥4

BU3-3RRHIRE S P LU 1 AR A MRS B 8. B ME A% WA T 3ok R R 7
BIEM, LR FZHANEHEEN, REfyytext[o], WRREMNBS, EAHIESE

[, AR L ANUMBERFIEOLHI a1 S, Tl fEAF2E AR E BT 55,

FHACAERRIBUE R R SO, 70O BT . M TyyvalBUERBLA SR, DUREIRA

BEB A B IR Byyval.d (flex Tk R bisonFFE B 2 EFHICSE) .

B3-4: X T G5 Em 657 H BB HCH AL
# include <stdio.h>

# include <stdlib.h>

# include <stdarg.h>

# include "fb3-1.h"

struct ast *
newast(int nodetype, struct ast *1, struct ast *r)

{

struct ast *a = malloc(sizeof(struct ast));

if(la) {
yyerror(“out of space");
exit(o0);

}

a-»nodetype = nodetype;

a->1 = 1;

a->r = 13

return a;

}

struct ast *
newnum{double d)

{
struct numval *a = malloc(sizeof(struct numval});
if(la) {
yyerror("out of space”);
exit(0);
}

a->nodetype = 'K';
a->number = d;
return {struct ast *)a;

{ FiBison

l
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BiG, SA—AXHRE TEEOFESESHMAN—SHE, 2R34T | smis
BIFE Ol P B SR A, BISOE (nalloc) —/MhAEHTHETE, FIATHRIED
W R AR iEnodetypefEA BEANTE —A~8, BrLA 24 018 J5 4 i i 18 w7 LA 48138 1F 76§ )
(7 T,

double
eval(struct ast *a)

{

}

double v; FHfFVI B4R

switch(a->nodetype) {
case 'K': v = ((struct numval *)a)->number; break;

case '+': v = eval(a->1) + eval{a->r); break;
case '-': v = eval(a->1) - eval(a->r); break;
case '*': v = eval(a->1) * eval(a->r); break;
case '/': v = eval(a->1) / eval(a->r); break;

case '|': v = eval(a->1); if(v < 0) v = -v; break;
case 'M': v = -eval(a->1); break;
default: printf("internal error: bad node ¥c\n", a->nodetype);

}

return v;

void
treefree(struct ast *a)

{

switch(a->nodetype) {

/* BBRFR */
case '+':
case '-':
case '*':
case '/':
treefree(a->r);

1 —TB */

case '|':

case 'M':
treefree(a-»1);

/* BERE ¥/
case 'K':
free(a);
break;
default: printf("internal error: free bad node ¥%c\n", a->nodetype);

}

}
#3: REFHLAAMEEIFESOEZMPTURGSD, EECNTARYIRE LS 3B A4
B EaEEgm B4 FoA X FHTIA L,
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#HIARBRMNAPWTEIRAGIE. SNERAT 2 AHEERE (depth-first) WHEE, B
S VAT R AT AR T, RIEERT A S, Fifeva l7EGR IR EE
o g TRIE, WEtreefree AT E R MEE,

void
yyerror(char *s, ...)

{
va_list ap;
va_start(ap, s);

fprintf(stderr, "%d: error: ", yylineno);
viprintf(stderr, s, ap);
fprintf(stderr, "\n");

}

int

main()

{
printf ("> ");
return yyparse();

}

&g yyerrorflimain, XM AMyyerror(f A Tl K S8, B LAEZprint 53K
BSEINFR, XELRBRE BN 2 HE.

iR THRIFERAYITH ]
B A B A S AR AN—KSC P, BTLLEERT 24 A 16 Fimake S 4R .,

fb3-1: fb3-1.1 fb3-1.y fb3-1.h
bison -d fb3-1.y
flex -ofb3-1.lex.c fb3-1.1
cc -o %@ fhi-1.tab.c fb3-1.lex.c fb3-1funcs.c

EEflexty-oZ 8. bisonH Bk T .y fFkdr 24 RVICIHE, H2flex BEBEMCIK
v & Hlex.yy.c, BIEIRBITHEE.

B/ A2 R R FRIERF R A

REXERER T =FARMIBEFFS, exp. factorfliterm, RixBERIEFAMKE
Mgt A, BARXANESESWS BANEEhEEwR, BEMEE L BT ESR
FERVEFF R IMBES T, BN ERSTHEMELIEIZMAED . bisonfEft T —/NREZERY
Fik, BRLATEIE SN 2 s b iR ek, X ERIELMoTRARRE/TES
Té, B5E, BAOTELEPTA IFRE A EHIEEF Sexp:

ktype <a» exp
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o

exp: exp '+ exp { $$ = newast('+', $1,%3); }
exp '-" exp { %% = newast('-', $1,%$3);}
exp "*' exp { $% = newast('*', $1,$3); }
exp '/' exp { $% = newast('/', $1,%$3); }
"|" exp { $$ = newast('|', $2, NULL); }
"("exp ") { $% = $2; }

=" exp { $% = newast("M', $2, NULL); }
NUMBER { $$ = newnum($1); }

-
2

54

EXTEEE —TRE: cHREBAE Y., Fitn, BIA2+3* 4T RERR B (243 ) X4k
2+(3%4), MHA3-4-5-6 T REMAEH3- (4-(5-6) ) K#E (3-4)-(5-6) L HMT LM hE
Y, BE3-3BAR T4 243 4RI B R R 504

B3-3: MR AIEEMTN

IRIRGRIE FR BRI, bisond i &24 3/ 2y oho (shift/reduce conflict) , fE
RERER, bisonLEMEN LY RBHIDE, BAE RIS —LZHN. Him, =Padiis
2+43%40F, IBESTRHETUTZESE GXBERNESexpHE) -

2 Bt NUMBER

E IH#E — NUMBER
E + EH +

E+ 3 EINUMBER
E+E %1 £ — NUMBER

X, EEGTRER TH, ETLAEA TEOBMIAL2+43 08— FAK,

exp: exp '+' exp
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RECHRALIERHY, RIS ER T EARNZEIEY.

exp: exp '*' exp

XEE ML TROFBEE FoisonREFNRAR S 2 M., RES

(precedence) Yeit Tk BB RIENFLIIT. BFEFBBMHEGE (TLUE BT
19564 —MForiranfi® ) 2WIAARIEAIIIER AL, Fillash R
vk &ar(b*c), Tid/e-FRESKE (d/e)-f. fEMEMEARESSD, BIEMSLHEIRTE
FH, B—ARAMEHEORRAK LS. REZBKBFRESTHAR, CESHE
KB IBR AT AR, —H15%,

gt iE T  HAEMAEM AR BRETHESIRF. BRIEMAIRRAERALE S, i,
a-b-cfECIEEHERE (a-b)-c; HEBAMESE, BHl, asb=cEWHFa=(b=c). H
el L T IRIETFR AR ELE AW F, B, EFgmanq:, A.LE.B.LE.CB kMM,

FEIBETF AWM G EREER AR 4%, BRECNERE L, CIarsiaRR
fREENN, HARPRERMEN 7 AFMELER, XHABEZENHRIEEEREA
B, #kk, aRbisonfF AR RIERN BRELRIE, XEME——FTTik,

{Ebison LIFIRERMIEEMR AL, BATFIN—E47BE LERsr, CAMET HUfbisontnfd
AR TR 0P 5E «

%left '+ '-"
¥left '*' '/°
%nonassoc '|' UMINUS

ktype <a> exp

p

exp: exp '
|Exptl

$% = newast('+', $1,%3); }
$$ = newast('-", $1,%$3);}
| exp "*' $% = newast('*', $1,%3); }

| exp "/* exp { $% = newast('/", $1,%3); }

| *|" exp { $8 = newast('|', $2, NULL); }

[ (" exp )" { %% = 92; }

| '-' exp %prec UMINUS{ $$ = newast('M', NULL, $2); }
| NUMBER { $% = newnum($1); }

* 1+
b
E
=

{
{
{
{

B FERERE L T —Fp ek, %left. %rightFi%noassocFIHBIM o E T RIKHIH
I ERIRY, XEE L EiFbison + 1 - BREZ AN, T EHAARMKAOKES,: * F/
hRELEAW, BEAEERNKLS, TIFUMINUS (FCFE B R SRIENHBICS) &F
Zets, HHEAEABEmPMRAR (FEXERITEREMAEASSHRER, HnRRI0E
B, BOZEM%right) . bisoniBHNIAEEALIESHMMERBMARN A S, WRX
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MESRA B TEMILES, N HEAERER. 2bisonB R/ 1T4) vh2EHt,
ERAEIERE, wRPEFRFTAINERA RERIE, EX IS ER ok
Mz,

ERMAEED, RO REIBREER X Dexp 0P expAIBELNIZA, FrLAA4A#ERIE
TR EL R ATUARRR A BT, 8 RILSe 015 ik 40 #r 2% LE AT — A 3 FA AN
e e LNEE S e KR E/NER, RATCAAELPTEZEALHAN,

BN & %prec UMINUS, X AHLRANHME AR IETTR -, CRARIKMHKL LS, B
NHFLRE N SRIFFFLLREHA E SR L. M%prec i LAikbisondBUMINUSHIESE
P T x A,

T A BHMEA RGZE AR SR A
RS =T CAGE S SN AR U e B DL EE (RS HE /A 20 0h 5, JELSGC 36— AR
BB, TERIARIBR, WRMFRRA SRR, MREIMUNHERBRTE,

EH A —EAF LR, RARMN R T HEAL MR, (HRAIRMEH S Xk EiE
PEIE R E R,

FANZAEMF RS T EHRERIN . FRNiEENE Rk Eif/then/elselE FEW
HIEZ Y “dangling else” MR (ZWIEFHGHIHE 1907 LAY “IF THEN/ELSE” —7
BFF) o ANl, AZEREE, Rt iZEdEEESER BRI, 02 RN
bison ik A ENTEEGIBIEZE ST, XJERAXIEEWELEE U, XHERE
st FH R RS A TR TE £ R AT RERD 47 5 2, Mibisonded® T Hrpfy—Fhk 1R, fRA %
JERTEI MR & RE, ElFWRARNIESE LA RS, G, mR—FHiES3Tbison
MERAEYE, BAEEA LM AL LRBLEAE LA, F3EBHELNERHKE
BERMEEHRR, RNRETLLT REIE &S Mbisontett, EIIALVFREE R SO
B2, AMRREMIHEBLMIIE.

— M EitE=E

AEEENHFVR TAEMTRS, SR —-1TERRE/NMEFRLTE LHIHIFE
ar . WMHHFma 2BV ERMBE, ERERX (KT, M. FTFF) , ifithen/
elseflido/while iR FE4Z M, AEFIH B E AR UL — A St iRk &L, a0 —hi
AR HIG A o FIH M RIEHRR/MMDL S, Hx—MAd, HMRIEERE IR

AP B E R B R, TERE /16T, EEX—THPEE RS, #
HRAE, EHNREREIEHE IS5
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> let avg(a,b) = (a+b)/2;
E AR avg

> avg(3, sqrt(2s5))

= 4

fRarmAbEE, RANVEEHBFIIES, SUH3-5,

#13-5: St H-35 5k LA B3-2.4
‘,r#

* fb3-1iHELER A RSy

*/

/* iR aaiEn */
extern int yylineno; /* ko FRELE L */
void yyerror(char *s, ...);

/* fedk */

struct symbol { /* BEH# */

char *name;

double value;

struct ast *func; /* E$ik */

struct symlist *syms; /* HEfLIR¥F(E */
b

/* BERPIFEMTFSER */
#define NHASH 9997
struct symbol symtab{NHASH];

struct symbol *lookup(char*);

1* FEFlR, EAEEIFR */
struct symlist {
struct symbol *sym;
struct symlist *next;

}s

struct symlist *newsymlist(struct symbol *sym, struct symlist *next);
void symlistfree(struct symlist *sl);

HERBAEEMH—ZNHF. EXNDTESED, BOIFSHBTUAE - ERA—4TH 7
HEMXEE., valueRARGRHEHASHIE, funddfsm A IEERZRRZ KR
PR, TisymSERER SNBSS (dummy argument) RUEER, XSS
S (ZERTEmmIGF, avgR ¥, afibZENZH) . EBnewsymlistFlsymlistfree
CIRMBHAS.

¥ E R

+ - * /]

0-7 LbEHBRIERF, U@, o4 FF, 02 /MF, 01 KF
M BEMS

L FiAARFERFE

I IF i&H)

W WHILE &%)

¥ O O ¥ X ¥ W
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*N F551H
* = RE
* S YR
* F NEEREIRA
* ¢ HP@&EiRA
*/
enum bifs { /* AEEHK */
B sqrt = 1,
B_exp,
B_log,
B_print
b

1> FHRIEEWTHA Y/
/* PR A8 A A KR thnodetype */

struct ast {
int nodetype;
struct ast *1;
struct ast *r;

};

struct fncall { /* WEHEAE */
int nodetype; /* 268 F */
struct ast *1;
enum bifs functype;

}

struct ufncall { /* AP BE LR */
int nodetype; /* 28 C */
struct ast *1; /* BHFE */
struct symbol *s;

};

struct flow {
int nodetype; /* %% I #H W */
struct ast *cond; /* ik */
struct ast *tl; /* then #rX=HF do iBH */
struct ast *el; /* W[iER) else sr¥ */
b

struct numval {
int nodetype; /* %% K */
double number;

|5

struct symref {
int nodetype; /* 2.8 N */
struct symbol *s;

b

struct symasgn {
int nodetype; /* & = */
struct symbol *s;
struct ast *v; /* {H */
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s
/* R R IEER */

struct ast *newast(int nodetype, struct ast *1, struct ast *r);
struct ast *newcmp(int cmptype, struct ast *1, struct ast *r);
struct ast *newfunc(int functype, struct ast *1);

struct ast *newcall(struct symbol *s, struct ast *1);

struct ast *newref(struct symbol *s);

struct ast *newasgn(struct symbol *s, struct ast *v);

struct ast *newnum(double d);

struct ast *newflow(int nodetype, struct ast *cond, struct ast *tl, struct ast *tr);

1* EERB */
void dodef(struct symbol *name, struct symlist *syms, struct ast *stmts);

/* RS IELR */

double eval(struct ast *);

/% MERFREBC R IBIL R */

void treefree(struct ast *);

/* SEESwHRGERA */

extern int yylineno; /* ¥ Hifikortrzd */

void yyerror(char *s, ...);
ENMRAEMREERPEHL2HONALY. SHE—H, BMTABE -4
nodetype, i 5B HY FLED(E B ix /28 ke I 4 iR v A BV L A RastT A
WRRETILE, ETE&MLE T, MTHFT, FTFF) ERARERHAT A,
ast T R A TRIAXTZE.

MEEBIE A fncal A, LY ARSSMMMRIELN (BANERAKIE 48
%) FI—ARENEBROREET, XL — R EL T S RRES, sqrt. exphl
log, BAH—AprintEBITENHEMBEIHELKIELEEE, /28 &L @K E
ufcal ¥/, HHARE —MEH A L&Y (EFSRPAEL) Wit —A 8%
SR BRIEEN .

BB HIFR KR if/then/elseFlwhile/dofd FflowTi /A, EAESEHFAR. thensy XHKE
doi& B} LA B vl i Welsesr 3 .

HRESLAA—H(EAnumval; TS5IAEMAsynref, ERAAHRRASERYHENSHHE
s WA Asymasgn, BA —MEREBRETT SR AME AR IEERFROE.

FBAMRIBSEWEAMENE, M TFif/then/elsei s, BHERREFTEENS ZMNIE,
while/doRIE N R d ol AFIFRRIBSG — FKIETHE, MREIRFNENERSZE—ITRE

24 BABACHEALF A, EHFRESTFC++, REACHRAEME LI Boi6 (ANF
O¥2#E) , RERREALM L FENTHRARSLEARED MUNER,
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B ) L BIE, TRAE FACKH Rk A & Rl R AR SR IE LR A, B — At
sk B R 1 R LR

BRIV ERRNE RS

Fi3-6fksn [ & THBIEEMAER IR EMNE LIS .

$13-6: &Mt H BBk D BH3 2y
/* ETHEEEROUES */

%{

# include <stdio.h>
# include <stdlib.h>
# include "fb3-2.h"
%}

%union {
struct ast *a;
double d;
struct symbol *s; /* 8EMS */
struct symlist *sl;
int fn; /* R RS */
}

/* FHERES */
%token <d> NUMBER
#token <s» NAME
%token <fn> FUNC
%token EOL

%token IF THEN ELSE WHILE DO LET

%nonassoc <fn> CMP
%right '='

%left *+' -

%left "*' '/
%nonassoc '|' UMINUS

htype <a> exp stmt list explist
#type <sl> symlist

%start calclist
4 4

X ILHI%unionE XL TREMASE, XEXKRAbisoniBEEOFERRERL, EWfFs
(symbol) {EFLLERE R IE XM SE — D B ANEUENRRE, FSEELL
RASNF SR PR EA S (user symbol) . FF5¥5IF%. LETFRUMAKIZSRITE

S BARHXEEATFEEMHBLISSARGAZET, RAAMNELT AR & — AN fFEA L
R o hik Xfeifd), 2 AAMTEAERLRHE—E,
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. OGXJLEYMIEsymbol A —E Rk, EEEAFE T EbisoniBE T ERN LS, 1
RETSFRFHPAIARER, LAY ET X AEMRIBEWON B, FAERuser symbol
kEREE. )

XILA —AHTICSFUNCRTN ERE, ERERE T AENES R, SIMERAR
BT, MIFEILET, ILSCMPREOFILERRIER 2—, CMEE F RAERER. (E
M —I2 S RBIE LN E L LR RIER RIS TR BB M SRR E, )

e T = B 5 R MBI CMPFN=$R {EFF T 45 .
kstartAWHE L TTRERN, BreARRATA B E=A0X FHNBEIE 3 5 07 8 A9 IF 465857

HEFJEAREE

stmt: IF exp THEN list { $$ = newflow('I', $2, $4, NULL); }
| IF exp THEN list ELSE list { $$ = newflow('I', $2, $4, $6); }
| WHILE exp DO list { $$ = newflow('W', $2, $4, NULL); }
| exp

3

list: /* %2 */ { 4% = NULL; }
| stmt ';" list { if ($3 == NULL)
$% = $1;
else
$% = newast('L", %1, $3);

-
E

BARIEEX 2 TIEM (stmt) FFEAR (exp) . BAE—MEHIEE (if/fthen/else
while/do) HE—I-FiAR., iffdwhileiEMEA —ERiEL, XEENIEQEHS S
R, B4 HN S —&iE TR, e IE AN RS O A E A S iE R A

X LR IRITRAEE, Sl AbisonR A ik o itttz —sET el Ll
Rl ¥, EENENERES 2R RMER, i, M1istiE RS KE
FEMzZRmA AR ZERE, ERBEEAEN, BRIEEROMAEASE FIrENFI
FIENDDOIC 5 3% 2 Bif/thenfiwhile/doiE MRy 1|,

listAE AEARIFAY, hetZi, Zstmt ; listfaAZ&list stmt ;. XX TFIiEFIR
MEAEMEZESR, BERMNEESEESWE - MAKBEMAEMER L MRIEqEER.
B Ystmt ; listHUNIEISLHE, EoIR— A 8EERIEIE QR ME| M araRALEE. mE
HMNiEList stmt ;, EOFEHBEMBERAEE, XRERBNEH -TEE &0
RN E AR IR (RERMNES 1 2R3 HFIRAWNE) .

{55 PG 338 VAT A A 25 IR R ik R B TR TR E B R Z0RY IR W ET B IR ik o A 3R AR
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B, HRSRNERNA#TIEY, MARBESTHEANTIOATIEDER S LR ik
mEgERD . BREMNAEMFER, BETRARSHFILEKIED, IAKEFARE, HIE
AR EAfEA LT RBUMMETE, RINEGFERLEHREMEHN LIRS
%, XFEAT ARG ER R . AEBRFRAMWASRAALBHERSRR, BACRBERT
EEXEQESAAY, MARERR —RELCERFIER,

THEBRIEARIE

exp: exp CHP exp { $% = newcmp($2, $1, $3); }

exp '+' exp { $% = newast('+', $1,%3); }

exp '-' exp { $$ = newast('-', $1,%$3);}

exp '*' exp { $% = newast('*', $1,%$3); }

exp '/' exp { $$ = newast('/", $1,%$3); }

"|' exp { $% = newast('|', $2, NULL); }

(" exp ') { %% = $2; }

'-' exp ¥prec UMINUS { $% = newast('M', $2, NULL); }
NUMBER { %% = newnum(%1); }

NAME { $% = newref($1); }

NAME ‘=" exp { $% = newasgn($1, $3); }

FUNC " (" explist ')' { $% = newfunc($1, $3); }
NAME ' explist ")} { $% = newcall($1, $3); }

— ——— | — — — —— —— — —

explist: exp
| exp ', explist { $$ = newast('L', $1, $3); }

;ymlist: NAME { $% = newsymlist($1, NULL); }
| NAME ', symlist { $$ = newsymlist($1, $3); }
EAFRNIEHEM R T E LY R, FHCMPHLRIALE e LL B 1ERY, B Hcmp
AR Sl 2 M AT VR TERY, B — KRB IEMNIE CIEBRIE T A

HAND A — LNk B R HF (FUNC) HRIRFIABEEEFBA-TES (NAME) HRIR
FIH P E E LR

MMlexplistE X T —A-REAFIR, BEIEXEREXAIRIRIEER R IR R S8R
THIXGEH., Hllsymlist@ XL T —IAS5R, EORTXEASHERMTEE
E X EENENSE., EOEREARIEN, DO EETHE0 N QR R,

HHEJ[AITEA

calclist: /* = */
| caleclist stmt EOL {
printf("= %4.4g\n> ", eval($2));
treefree($2);

}
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| calclist LET NAME '(' symlist ') '=' list EOL {
dodef(%3, %5, $8);
printf("Defined %s\n> ", $3->name); }
| calclist error EOL { yyerrok; printf("s "); }
BRI R R TR, EIRS—/ME DA R RS, RATE AR, TURH
HEESFIBEONMHMBIESRR, TSR, ARBBHRIEEMN, EXERERHEELR
EETREEH.

B HBHIEE SRR RE

XA EE AT SRR RE — SRR Bt T —/hEbsr iR E . FEEbisoniEE o kg L
e, EHARERBRMERDEZKBIESR, BERMNESETREARRREMN
EEE TS RE B T U2 TERRE, AXE, Bt SerrorE T HiRK
B R. HbisoniEika i@ E — AR, EABMEESTSERERFERIEERT
S, HH'EHE—TL Serror AR A, MECHBRAZMEERAILS, BRI EH
B —AELRRETUEBHENILS, RENX— RS, R R A
RAVE, EHEFESAERTRIEETSHEALS, EFECTURFHFKESH, K
EHERAZ MO ERK., ATEEXKRRFENHIREELE, BEoMSEREL 16
R ERMEERSTHIREE, EFERBRIBE-FTREBHE=ILS. Pk
PRI Zyyerrok EIFIE RO PTEKE LT, EARERIEIRTHEE AT LANF] 4.

BARE T EREHN EMA KRR K ZRBHELOHBREKE, HELEFELARKM
A L&A . 2 SerrorJL P8 RTETR 3 RENBIPR 45 A0 88 A Sk 317 1)
¥, MEEATZILFRAIAREE.

EHRKE S, MENERTBRFOFSEFRRSEZRANE, HRRKEIER THE
FEANFE, RABBFNERRHEER. XMFTFEBEMNHAATFERLX—K, B
itbisonBfSER Bt T — A Fptk ok S IRIESE T, e LA {R e RS S B B ey
H, EFEESHIFMIE,

BRI EBIRESER

$13-7: St H B 46 &S B H3-2.1
M* RBIHESENIES */

%option noyywrap nodefault yylineno

%

# include "fb3-2.h"

# include "fb3-2.tab.h"

%}

/¥ ARSI ¥/

{# FBison | 73



EXP ([Ee][-+]?[0-9]+)

%%
/* P—FHRIERF */

L1} 4] I

+

"
'rl‘"rll I
="

L
m i 1

|

|

. W

/|
.
"}" { return yytext[o]; }

/* PREHRIER, FIAREEREMPIZS */
">" { yylval.fn = 1; return CMP; }

" { yylval.¥n = 2; return CMP; }
<>“ { yylval.fn = 3; return CMP; }

" { yylval.fn = 4; return CMP; }
{ yylval.fn = 5; return CMP; }
¢=' .[ }.-}r]_yal fn = ﬁ; return 'EHT"; }
1* RBF */

"if" { return IF; }
"then" { return THEN; }
"else" { return ELSE; }
"while” { return WHILE; }
"do" { return DO; }

"let" { return LET;}

* NEEY */

"sqrt" { yylval.fn = B_sqrt; return FUNC; }
"exp” { yylval.fn = B_exp; return FUNC; }
"log" { yylval.fn = B_log; return FUNC; }
"print” { yylval.fn = B print; return FUNC; }

I* &5 */
[a-zA-Z][a-zA-Z0-9]* { yylval.s = lookup(yytext); return NAME; }

[0-9]+"."[0-9]*{EXP}? |
"."?[0-91+{EXP}? { yylval.d = atof(yytext); return NUMBER; }

h;!li'*
[ \t] /* BREZEFR %/

\W\n { printf("c> "); } /* BREEEITTF */
\n { return EOL; }

. { yyerror("Mystery character %c\n", *yytext); }
%%

73 To R R O R 4B 28 S B IR I T — /sy O T — M B B P e
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o 6 ELARBRIEIFARR B — /- A FHELME T2 HICMPIE S, X6/ REF MW
B R BGEd SCFEEUMLAR B, R e SRR AR 28T, DAE MR T @ A
REITILE, AFERERTSRPILTIHRERRIZ AT .

BAETHEACHE, #ir (EoL) Frid TRMASBME R, hTRMSHE KA TREB KT LR
fE—1Thi5E, WATCVPEEAT, BRViaikodr SN0 I &L — /> e — A3 7, HER
BB o Hr 8%, IXPEEATIFARN T o3 i S R VLB A T W, R BE&ATEN—4
R THR P,

REF

HEXAEED, BiALf, then, else, while. do. let. sqrt. exp. logHlprint#i2
REF, BNARBEMAEHHFATSKER, 26 RITFHPERFHERMFRAFERNK
KMMESR A RAEN, —HE, EERFEARLIER, HS-5m, AX
BaREEBHHENAT, DETASMRE TR EHRZE,

Rl — Pk AT rT REZE s, COBOLMIAMITI00MRE T, FrLARA AR LLZHEL
ARE T, BFAFBEBTArRRIB 6], thanes /T &arfEin— 4 A Sk Rires
SMREFAENE, H—HHE, PLUHRARFREF, LR LS H T EAEmE:

IF IF = THEN THEN ELSE = THEN; ELSE ELSE = IF;

MAFRE KB TFIIE, bisonlEEoMBZIEELRS,; BN, REERFMbIZIHR
MRS, DETHIAEO R RR—LSH, BBE2R44F, BE2EXET, HIMR
AR AR R WL T8k, EERmEEAM, Y25 idFortranfidsksy
pray, BIRAEMOERET, M (EEMEERAR) ZBRFAAHEAFM, RBET
BIVRRE R XE T,

MEMBREHRIE LR

BRI IcH, 2RE03-8, XA XHPRA—Ey SEFHEE, FEmainfl
yyerrori{Z A B ILHT LA FHHE ik .

#13-8: &Mt H BHBE %K b3-2func.c
jf*
* fb3-209%F5 Bh ek B
*/
# include <stdio.h>
# include <stdlib.h>
# include <stdarg.h>
# include <string.h>
# include <math.h>
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# include "fb3-2.h"

/* fFs] */
1* BE WS ¥/
static unsigned
symhash(char *sym)
{
unsigned int hash = 0;
unsigned c;

while(c = *sym++) hash = hash*g * c;

return hash;

}

struct symbol *
lookup{char* sym)

{
struct symbol *sp = &symtab[symhash(sym)XNHASH];

int scount = NHASH; /* EBEZEM/NH */

while(--scount »= 0) {
if(sp->name &% Istxcmp(sp->name, sym)) { return sp; }

if(!sp->name) { /* #FHKH */
sp-»name = strdup(sym);
sp-»value = 0;
sp->func = NULL;
sp-»syms = NULL;
return sp;

}

if(++sp >= symtab+NHASH) sp = symtab; /* £ T—1%KE */
}

yyerror("symbol table overflow\n"};

abort(); /* ZXEFAMKB, TSRk */
}

THEAWEMRIFERTAMFSIIRNTE. ENBaIE—-TTR, BRETTA
RAE L BFEE ML, BB treefreefIy RRAR FMIEH—RMGIEEHH, FRE
BOXSRBIRI BT 5 M.

struct ast *
newast(int nodetype, struct ast *1, struct ast *r)

{
struct ast *a = malloc(sizeof(struct ast));
if(la) {
yyerror("out of space");
exit(0);
}
a-ynodetype = nodetype;
a->1 = 1;
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a->r = r;
return a;

}

struct ast *
newnum(double d)

{

struct numval *a = malloc(sizeof(struct numval)):

if(la) {
yyerror("out of space");
exit(0);
}
a-rnodetype = 'K';
a->number = d;
return (struct ast *)a;

}

struct ast *
newcmp(int cmptype, struct ast *1, struct ast *r)

{

struct ast *a = malloc(sizeof(struct ast));

if(la) {
yyerror{“out of space");
exit(0);

}

a->nodetype = '0' + cmptype;

a->1 = 1;

a->r = r;

return a;

}

struct ast *
newfunc(int functype, struct ast *1)

{
struct fncall *a = malloc(sizeof(struct fncall));
if(1a) {
yyerror("out of space");
exit(0);
}
a->nodetype = 'F';
a-»1 = 1;

a->functype = functype;
return (struct ast *)a;

}

struct ast *
newcall(struct symbol *s, struct ast *1)

{

struct ufncall *a = malloc(sizeof(struct ufncall));

if(1a) {
yyerror(“out of space");
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exit(o);

}

a->nodetype = 'C';

a->1 = 1;

a-»s = s;

return (struct ast *)a;

}

struct ast *
newref(struct symbol *s)

{
struct symref *a = malloc(sizeof(struct symref));
if(la) {
yyerror("out of space");
exit(0);
}
a->nodetype = 'N';
a-»s = s;
return (struct ast *)a;
}

struct ast *
newasgn(struct symbol *s, struct ast *v)

{
struct symasgn *a = malloc(sizeof(struct symasgn));
if(1a) {
yyerror{“out of space”);
exit(0);
}
a->nodetype = '=";
a-»s = 5;
a-»v = v,
return (struct ast *)a;
}

struct ast *
newflow(int nodetype, struct ast *cond, struct ast *tl, struct ast *el)
{

struct flow *a = malloc(sizeof(struct flow));

if(la) {
yyerror("out of space");
exit(0);

}

a-»>nodetype = nodetype;

a-»cond = cond;

a-»>tl = tl;

a->el = el;

return (struct ast *)a;

}

/¥ Bl —HBahRiELER */
void
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treefree(struct ast *a)

{

}

switch(a->nodetype) {
/* IR 2/

case '+':

case '-':

case "¥':

case '/':

case '1': case '2"': case '3': case '4'

case 'L':
treefree(a->r);
[* —¥fa */

case '|':

case 'M': case 'C': case 'F':
treefree(a-»>1);

/* %8/ TR */
case 'K': case 'N':
break;
case '=":

free( ((struct symasgn *)a)->v);
break;

/* B =818 x/
case 'I': case 'W':
free( ((struct flow *)a)->cond);

: case '5': case 'b':

if( ((struct flow *)a)->tl) treefree( ((struct flow *)a)->tl);
if( ((struct flow *)a)->el) treefree( ((struct flow *)a)->el);

break;

default: printf("internal error: free bad node %c\n", a->nodetype);

}
free(a); /* SREBEY S8 F*/

struct symlist *
newsymlist(struct symbol *sym, struct symlist *next)

{

}

struct symlist *sl = malloc(sizeof(struct symlist));
if(!s1) {

yyerror(“out of space”);

exit(0);
}

sl->sym = sym;
sl->next = next;
return sl;

/* B sE
void
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symlistfree(struct symlist *sl)
{

struct symlist *nsl;

while(sl) {
nsl = sl->next;
free(sl);
sl = nsl;
}
}

IHHRESHNELEGReval, EHRIBEOWRFENMRIBEER, ETCESHE
M, EbiFRAXRBLBR T RKIIRIEE 1HKH0, Eif/then/elsefiwhile/dort BIMIEIA A
FrAERIERERLE,

AR AR LRI DR BE R SE b i IO 3 R TR FA XA (. #RIEEMEif/then/elsely
LARRMER: HERGEREXOMBIFHRRRREERR 0%, ReitEERR
& ERYMRIEER . X Tdo/whilefEIRK B, evaldW—NMERESTMH I & HFE
X, REPTIENEMRIEER, BAREREIANMZIEERIBAHR., LT
BEEADBSE, EERXIANEEHMRIESREISE THERETHE,

static double callbuiltin(struct fncall *);
static double calluser(struct ufncall *);

double
eval(struct ast *a)

{

double v;

if(la) {
yyerror("internal error, null eval");
return 0.0;

}

switch(a->nodetype) {
/* R */
case 'K': v = {(struct numval *)a)->number; break;

/* BEsIR o/
case 'N': v = ((struct symref *)a)->s->value; break;

/* BR{H */
case '=": v = ((struct symasgn *)a)->s-»value =
eval(((struct symasgn *)a)->v); break;

/* FikzL ¥/
case '+': v = eval(a->1) + eval(a->r); break;
case '-': v = eval(a-»>1) - eval(a->r); break;
case "*': v = eval(a->1) * eval(a->1); break;
case '/': v = eval(a-»>1) / eval(a->r); break;
case '|': v = fabs(eval(a->1)); break;
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case 'M': v = -eval(a->1); break;

/* LLEE */
case '1': v = (eval(a-»>1) > eval(a->r))? 1 : 0; break;
case '2': v = (eval{a-»>1) < eval(a->r))? 1 : 0; break;
case '3': v = (eval(a-»1) != eval(a->r))? 1 : 0; break;
case '4': v = (eval(a-»1) == eval(a->r))? 1 : 0; break;
case '5': v = (eval(a-»>1) »= eval(a->r))? 1 : 0; break;
case '6': v = (eval(a-»>1) <= eval(a->r))? 1 : 0; break;
/* fBHlHE */

/M BB RREEREN, FUFEREIFAGERE */

/* if/then/else */

case 'I':
if( eval( ((struct flow *)a)->cond) != 0) { HFLH
if( ((struct flow *)a)->tl) { RIS
v = eval( ((struct flow *)a)->tl);
} else
v = 0.0; /* BRIAE */
} else {
if( ((struct flow *)a)->el) { KA 7%
v = eval(((struct flow *)a)->el);
} else
v = 0.0; /* BRIAN(E */
}
break;

/* while/do */
case 'W':
v = 0.0; /* BRIAA */

if( ((struct flow *)a)->tl) {
while( eval(((struct flow *)a)->cond) 1= 0) HfE&H4

v = eval({{struct flow *)a)->tl); 7 B =I5k
}
break; /* BJ5—&IEMAIHEEEwhile/dof{lE */

1* Emyldk */

case 'L': eval(a->1); v = eval(a->r); break;
case 'F': v = callbuiltin((struct fncall *)a); break;
case 'C': v = calluser((struct ufncall *)a); break;

default: printf("internal error: bad node ¥c\n", a->nodetype);

}

return v;
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PITIHR[|PRIER

RS e Blav Ry R RS . WERBAKIMRELE. e RErkl, &
e VR P B B B ARG SR ph AT iX 1 e 8

static double

callbuiltin(struct fncall *f)

{
enum bifs functype = f->functype;
double v = eval(f-»>1);

switch(functype) {
case B_sqrt:
return sqrt{v);
case B_exp:
return exp(v);
case B_log:
return log(v);
case B_print:
printf("= %4.4g\n", v);
return v;
default:
yyerror{"Unknown built-in function %d", functype);
return 0.0;

}
}

HRBEEXEH

HRAE LB SRS A, BUSERMARABENHRIE LM, JARBEELRN, &

BHIRMMRIEEREEE ABRFIT SR PR B LT R B, RS 17 EW
AT RERY [H AR A,

/* ESLEREL */
void
dodef(struct symbol *name, struct symlist *syms, struct ast *func)
{
if(name->syms) symlistfree(name->syms);
if(name->func) treefree(name->func);
name->syms = Syms;
name->func = func;

}
bR E L — A R ECR T AR A S B A soRiE

> let max(x,y) = if x »>= y then x; else y;,;
> max(4+5,6+7)

EAEBARANENSS, xfny, MERBEIARN, KIERFHWOFIT:
1. HRXLEREESHE, XA 6FFtRA4+556+7,
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REFELSHEALETE, RAEELXESHERT EN.
AT B, £ REIBHUS BRI BHEREFRSHE.
e RIS H R RE.

5. BREEKEIEXHIE.

> B b»

AR TRESENNM K, HENSESER TR N RARMEF RERHE, %5
AT LA S,

static double

calluser(struct ufncall *f)

{
struct symbol *fn = f->s; /* HEE */
struct symlist *sl; /* BB
struct ast *args = f->1; /* LR */
double *oldval, *newval; /* REWIZHIE ~/
double v;
int nargs;
int i;

if(1fn->func) {

yyerror(“call to undefined function™, fn->name);
return 0;

}
* HE2EA B */

sl = fn->syms;
for(nargs = 0; sl; sl = sl->next)
Nargs++,

/* hRGFEREMES */
oldval = (double *)malloc(nargs * sizeof(double));
newval = (double *)malloc(nargs * sizeof(double));
if(loldval || !newval) {

yyerror("Out of space in ¥s", fn->name); return 0.0;
} .

/* THREBHE */
for(i = 0; 1 < nargs; i++) {
if(largs) {
yyerrox{"too few args in call to %s", fn->name);
free(oldval); free(newval);
return 0.0;

}

if(args->nodetype == 'L') { /* BERYAVIE */
newval[i] = eval(args-»1);
args = args->r;
} else { /* BRERFIRKR */
newval[i] = eval(args);
args = NULL;
}
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}
/* REBLSEOEME, RTHE */

sl = fn->syms;
for(i = 0; i < nargs; i++) {
struct symbol *s = sl->sym;

oldval[i] = s-»value;
s->value = newval[i];
sl = sl-»next;

}

free(newval);

/* HHEEK */

v = eval(fn->func);

/* B ELSHHE */

sl = fn->syms;

for(i = 0; i < nargs; i++) {
struct symbol *s = sl->sym;

s->value = oldval[i];
sl = sl-»next;

}

free(oldval);
return v;

}

1 -E" *
‘13154 ; liiuiéﬁﬁifl?}'355§3%35§
EAUEREBRE, AMER2EANTR, G3-98RT E#sq, B HANewtonfIh
HERERUEFEFR, WINEH Efavg, ERLATHERBERESIE.

#3-9: A+HEHH-FFIR

> let sq(n)=e=1; while |((t=n/e)-e)>.001 do e=avg(e,t);;
Defined sq

> let avg(a,b)=(a+b)/2;

Defined avg

sq(10)

3.162

sqrt(10)

3.162

> $q(10)-sqrt(10)

= 0.000178 accurate to better than the .001 cutoff

W

n s n
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%3

1.

BEBRUASH2R - ELRMIES. Erfld, B¥sqgABAERARI25
X5y Bl EwhilefEEN I etiE ), XHEBEMN. R ESXNMELEECEBES
B ? anRORA AR NG RIS £ & 418 Aif/then/else/fiFTE 3R iE A)while/do/
done, FREEBEIEMFIRAIIESE MR IEL?

E&xSG— 61, APEEXRBGTERANKESEE, £EMBE— ki

BArh, AERTENSE. AT ATREHREXFZEENREZER T ELSH
WE?
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R4E

FHSAL

SQL (Structured Query Language, &L EIRIES, K& Msequel) W HEIALE xR
ZRBIREMIES TV | RITEIF & A SQUIEESITSR ., ETLUCE ML St
R 4<SQLIEM] .,

XA B AT 2R T IR AT My SQLIF IR B M pr{ IS QLR A, MySQL3kFx Ll
{E HbisoniB & R R PTEMISQLEIA,, At TEFIRE, BATHIEZE I EEH-E
AEEMySQLIIESE o8 2 b, 2% TF M SQLIE & ik & LHLAY,

LhROMySQLIIEE B ERESE 2, RIXILE TR B, 726+ RE TR
8RB, MySQLITIEZ o & RA TRMNAF A KH K, ©lidbisonsk
HERCIEEMNELE WS, BRACHHIFERGEE, MALSHEMNREFESHC++R
B, BBl Y, AEMySQLEVFFIE AR A e TSR EX B EE, Rk
VREESLERAIE, tRATLAE M X Fsql/sql yacc.yy, EREENRED (htep://dev.mysql.com/
downloads/mysql/5.1.html) R1—E4r,

SQLAYE: 4 L AT LA 2 WANSIFIISO %K frfobmofe 304y, HAPpEIEISONEC 9075-2:2003,

CEMNTSQLEA —EIH b FHE R, XXM E XL TEHMBEHEEIESMXMLA BA
SQLM ik,

SQL##Ex

SQLENFRBHEEMINRUMIES ., FRTRUNFHOEE, ERIEIRETH
iR,

#1: SQLAXEEF #Fortran— ARV HALELY, AMETRALE AT E, 2574 B84
iHT, RALMNAKERT,



*ABHERE

— A BB E (database) ZRABFE (rable) MIE A, TILMEWBERRUT CH. 545%
WEEEET (row) FF (column) , BIIRLTFILFMTER., BEEPOTHAE
TR BN F R, RBELEEEYINaTMAARGIRE.

CREATE TABLE Foods (
name CHAR(B) NOT NULL,
type CHAR(S),
flavor CHAR(6),
PRIMARY KEY ( name )

)

CREATE TABLE Courses (
course CHAR(8) NOT NULL PRIMARY KEY,
flavor CHAR(S6),
sequence INTEGER

)

XFEREARE A RS, MHSE TG ETHARMNIESLFARS HERBR
Fi——1E X TPRIMAY KEYIETRFFIRAVER TWFARBI G (P Bprimary keydl LA
BB —ATE, B -HRE RISk . R4-1UER T ROWIR SRR
FAEINBEAR 2 FEHIE I

®/4-1: WTRAR

Foods Courses

name type flavor course  flavor sequence
peach  fruit sweet salad savory 1

tomato  fruit savory main savory 2

lemon  fruit sour dessert sweet 3

lard fat bland

cheddar fat savory

SQLELH T ICAIKE (ruple calculus) , JTA (ruple) RETILFFRIRXEARS, B
HERNFBSEREIRMFIER, ATER-AREE, REESIFEEZELAE NSRS
BT, BARESRENFA N ERNEIRRRREOTA (XRERAMS) . 82
—HEEMNERREE (query) . Fln, #HRA-1FRHFEABEER KRB KRBT
7%, PRATLAZn R SR8

SELECT name, flavor

FROM Foods
WHERE Foods.type = "fruit”
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B InFK4- 2R,

#®4-2; SQLBRR
name  flavor
peach sweet

tomato savory

lemon sour

LT A E AN SRR RS TIRE, A TREEFBERIRYIIE, WTLAAT X
B

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

R B oRERL-3IF,
®4-3: BTISQLERR

course name flavor type

salad tomato  savory fruit
salad cheddar savory fat
main tomato  savory fruit
main cheddar savory fat
dessert  peach sweet fruit

LBEEHENTRAN, EFREAEHRILT, BRITTEAAWERS.

RERBRIE

SQLEREEMHRBIEMS ., IRFTLUMEFSELECT, INSERT. UPDATEFNDELETEAR 4 %Kik
MEARMICT. SELECTIEMAE —MEEERMIES, BALALRERTRIE. HHKgF
B. HEAERZE, URTHS/ME., BkE. ¥HEMsARIHE.

{EASQLRM =M 7%
feSQUIRIAS, LA EEEX b AR f SR LRI LRAS

&, BREETARE ., BEAMVERBERE R X%k IR EIRFMAASQL,
EMFHAxLHNARFGE, SQLAS KA TRY, IAERLEESREF. SQLAR
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WENL T —F “BRLIET" KALSQLIRAR K FEHNREIES D, ERMySQLEL
- HEEARN LA REIX— 5, X EEHRER PR MEEE ZA#ETEE,
BHERANERERMAES. ATSQLMEEIEE K, BIVENREIEHE TR,
HEABEEPOBAI T SHIET XA,

MSQLEI#FK =3 (RPN)

HI1ESLAISQLIR A ¥ {E i #t 22X, (Reverse Polish Notation, RPN) , HPitH® EH
EHESRBR T, 19204, 5B %% an Lukasiewicz (&2 iRB B IRIEE

HREXPIERIEFBERER ZATRE, REATEEMEESRE X I ATS %
R T H R«

(a+b)*c * + a b ¢
at{b*c) + a * b ¢

EERFAFR T H—RELE, RATCERIETFRERIERZS:

(a+b)*c a b + c *

at(b*c) abc * +
EVRENLE, #E XA EET ERA B EREREITRE, RN FLCEEA
IL5, MRFEEEBILSE—TRIER, BRXNIESHEARERK., mRBELERICER—4
BREFF, EWBERBEFFRMEALREE, #T7UHR, AREZRBEARRK. XM
MBS, T EL B 195448 7 Af ik i FR e heg i 2 T3 e R Rl B2 22 AARRD AR (- AR £,

MFREFIHRERG, HHEZREHE BIEARA. — DR FIRER A KR _EE
Hotidd (RiRbisonfE iKMo ibeE) , BIEEASFETE 2R, mRIREIRSIZ
fERRDAELR E & (emit) AR BRIEF R IEBMIZERRS, RETRRDR &R T
XM . CLTRSQLIEE & sx ISP 48

expr: NAME { emit("NAME %s", $1); }

| IHTMLIH { emit("NUMBER %d", 51), }

| expr '+' expr { emit("ADD™); }

| expr '-' expr { emit("SUB"); }

| expr "*' expr { emit("MUL"); }

| expr /' expr { emit("DIV"); }
LA BB HraE o bras2 30, Bl NAME a, NUMBER 2, NUMBER 3, MUL, ADD.
XA BRIEE R B FTLALRIBESW RN TIESX, HooraIRnlhmiEErsi

E2: TAAHEREXRAERNKXERieRE 2 KFLukasiewicz, €& kB A& HWOOka-shay-
Vits,
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EANEHER:, ARG R N IEETFSHEAFNERBT S, X—-RIPRE
1E 1 3 =2 347 47 4% B i 34

B ARAERERESIEWE 2 AL SR T B IR IEER, Fld Rk bh—H
Mo A TR AR RIBER, (RRFEER R MEE N, EARTREL,
ST EARER A R, ERMHARERA LA REERRIEERTN R, A
JEEAFR SRl MIRTERBNED G, SRS HRERMIRT A, XT
A GBI A B DL, PRI — R R IE S AR B e T . 5
MR IBEREIRS R, X FEA T AR ER T4 GEd % 33 18 F R 5 5
B) , RERHENTARRER., MTHIA, RATRERHIET mHRIER.

Z W L N B R A B E B RO ES, (ERA XA BN & FFH B —

gt VR SRERRTLAA AR S E R e S, miR S E R E AR IERR—&
47 . Bilfn.

select a,b,c from d;

rpn: NAME a
rpn: NAME b
rpn: NAME c
rpn: TABLE d
rpn: SELECT 3

SELECTIEAHM3GIREEENMBERZINMEALERET =HEY, UMY EHREEREL
i, BEEMERTBREEAFTER A, BB E S RGBS, X/THGESK
A E W8, BIMEEH —FRh A2 ERTIMNIRER, ELEREFHRLE 2L
PENRERSHE 1, EHRHTERERLT,

Wi e
HEHBRNEE /AN RZEoIT &I BSQLE# AL S, SQLAYIERE B BB, =2
AERFARSEEAR, EAAYKERBREEANRET., Kibic S#HEBRE L

B1. &A%, TO8., BFrAams., EBREAdalER, MRS T HREIZTE
#, MySQLAYY R th X #CiE 5 MAsmiE B,

I*

* mysql-TSRAYIAS: AT &8

* §$Header: /usr/home/johnl/finb/RCS/cho4.tr,v 1.7 2009/05/19 18:28:27 johnl Exp $
*/

%option noyywrap nodefault yylineno case-insensitive
*{
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#include "pmysqgl.tab.h”
#include <stdarg.h>
#include <string.h>

void yyerror(char *s, ...);
int oldstate;

*}
%x COMMENT
%s BTWMODE

44

41 eh BRI S BF B LA — /DR AL & S B8, TERRIX E Wpmysql.tab. hibison:
RS A B O, IR B L TR, Mk FICOMMENTR A B £C

EEAAEERES, LB TWMODEIR &k T BESQLZE IS A AR AND R i FHI— 75k
M.

SFHSQLEEF

SQLA KEMIR#ET .
/* REF

ADD { return ADD; }

ALL { return ALL; }

ALTER { return ALTER; }
ANALYZE { return ANALYZE; }

/* BETWEEN ... AND ...M0bER TS
* 4n St & BIBETWEENAYTIE . B BIAFFRHIANDIC S
*/
<BTWMODE>AND { BEGIN INITIAL; return AND; }
AND { return ANDOP; }
ANY { return ANY; }
AS { return AS; }
ASC { return ASC; }
AUTO_INCREMENT { return AUTO_INCREMENT; }
BEFORE { return BEFORE; }
BETWEEN { BEGIN BTWMODE; return BETWEEN; }
INT8|BIGINT { return BIGINT; }
BINARY { return BINARY; }
BIT { return BIT; }
BLOB { return BLOB; }
BOTH { return BOTH; }
BY { return BY; }
CALL { return CALL; }
CASCADE { return CASCADE; }
CASE { return CASE; }
CHANGE { return CHANGE; }
CHAR(ACTER)? { return CHAR; }
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CHECK { return CHECK; }

COLLATE { return COLLATE; }

COLUMN { return COLUMN: }

COMMENT { return COMMENT; }

CONDITION { return CONDITION; }
CONSTRAINT { return CONSTRAINT; }
CONTINUE { return CONTINUE; }

CONVERT { return CONVERT; }

CREATE { return CREATE; }

CROSS { return CROSS; }

CURRENT_DATE { return CURRENT_DATE; }
CURRENT_TIME { return CURRENT TIME; }
CURRENT_TIMESTAMP { return CURRENT_TIMESTAMP; }
CURRENT_USER { return CURRENT_ USER; }
CURSOR { return CURSOR; }

DATABASE { return DATABASE; }

DATABASES { return DATABASES; }

DATE { return DATE; }

DATETIME { return DATETIME; }

DAY_HOUR { return DAY_HOUR; }
DAY_MICROSECOND { return DAY MICROSECOND; }
DAY_MINUTE { return DAY MINUTE; }
DAY_SECOND { return DAY SECOND; }
NUMERIC|DEC|DECIMAL { return DECIMAL; }
DECLARE { return DECLARE; }

DEFAULT { return DEFAULT; }

DELAYED { return DELAYED; }

DELETE { return DELETE; }

DESC { return DESC; }

DESCRIBE { return DESCRIBE; }
DETERMINISTIC { return DETERMINISTIC; }
DISTINCT { return DISTINCT; }
DISTINCTROW { return DISTINCTROW; }

DIV { return DIV; }

FLOAT8 |DOUBLE { return DOUBLE; }

DROP { return DROP; }

DUAL { return DUAL; }

EACH { return EACH; }

ELSE { return ELSE; }

ELSEIF { return ELSEIF; }

END { return END; }

ENUM { return ENUM; }

ESCAPED { return ESCAPED; }

EXISTS { yylval.subtok = 0; return EXISTS; }
NOT[ \tAn]+EXISTS { yylval.subtok = 1; return EXISTS; }
EXIT { return EXIT; }

EXPLAIN { return EXPLAIN; }

FETCH { return FETCH; }

FLOAT4? { return FLOAT; }

FOR { return FOR; }

FORCE { return FORCE; }

FOREIGN { return FOREIGN; }

FROM { return FROM; }

FULLTEXT { return FULLTEXT; }

GRANT { return GRANT; }
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GROUP { return GROUP; }

HAVING { return HAVING; }

HIGH_PRIORITY { return HIGH_PRIORITY; }
HOUR_MICROSECOND { return HOUR_MICROSECOND; }
HOUR_MINUTE { return HOUR_MINUTE; }
HOUR_SECOND { return HOUR_SECOND; }

IF { return IF; }

IGNORE { return IGNORE; }

IN { return IN; }

INFILE { return INFILE; }

INNER { return INNER; }

INOUT { return INOUT; }

INSENSITIVE { return INSENSITIVE; }
INSERT { return INSERT; }

INT4? | INTEGER { return INTEGER; }
INTERVAL { return INTERVAL; }

INTO { return INTO; }

IS { return IS; }

ITERATE { return ITERATE; }

JOIN { return JOIN; }

INDEX|KEY { return KEY; }

KEYS { return KEYS; }

KILL { return KILL; }

LEADING { return LEADING; }

LEAVE { return LEAVE; }

LEFT { return LEFT; }

LIKE { return LIKE; }

LIMIT { return LIMIT; }

LINES { return LINES; }

LOAD { return LOAD; }

LOCALTIME { return LOCALTIME; }
LOCALTIMESTAMP { return LOCALTIMESTAMP; }
LOCK { return LOCK; }

LONG { return LONG; }

LONGBLOB { return LONGBLOB; }

LONGTEXT { return LONGTEXT; }

LOOP { return LOOP; }

LOW_PRIORITY { return LOW_PRIORITY; }
MATCH { return MATCH; }

MEDIUMBLOB { return MEDIUMBLOB; }
MIDDLEINT |MEDIUMINT { return MEDIUMINT; }
MEDIUMTEXT { return MEDIUMTEXT; }
MINUTE_MICROSECOND { return MINUTE_MICROSECOND; }
MINUTE SECOND { return MINUTE_SECOND; }
MOD { return MOD; }

MODIFIES { return MODIFIES; }

NATURAL { return NATURAL; }

NOT { return NOT; }

NO_WRITE_TO_BINLOG { return NO_WRITE_TO BINLOG; }
NULL { return NULLX; }

NUMBER { return NUMBER; }

ON { return ON; }

ON{ \t\n]+DUPLICATE { return ONDUPLICATE; } /* my T2RMEaIEEmEHNEZH */
OPTIMIZE { return OPTIMIZE; }

OPTION { return OPTION; }
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OPTIONALLY { return OPTIONALLY; }

OR { return OR; }

ORDER { return ORDER; }

OUT { return OUT; }

OUTER { return OUTER; }

OUTFILE { return OUTFILE; }

PRECISION { return PRECISION; }
PRIMARY { return PRIMARY; }

PROCEDURE { return PROCEDURE; }
PURGE { return PURGE; }

QUICK { return QUICK; }

READ { return READ; }

READS { return READS; }

REAL { return REAL; }

REFERENCES { return REFERENCES; }
REGEXP|RLIKE { return REGEXP; }
RELEASE { return RELEASE; }

RENAME { return RENAME; }

REPEAT { return REPEAT; }

REPLACE { return REPLACE; }

REQUIRE { return REQUIRE; }

RESTRICT { return RESTRICT; }

RETURN { return RETURN; }

REVOKE { return REVOKE; }

RIGHT { return RIGHT; }

ROLLUP { return ROLLUP; }

SCHEMA { return SCHEMA; }

SCHEMAS { return SCHEMAS; }

SECOND MICROSECOND { return SECOND MICROSECOND; }
SELECT { return SELECT; }

SENSITIVE { return SENSITIVE; }
SEPARATOR { return SEPARATOR; }

SET { return SET; }

SHOW { return SHOW; }

INT2|SMALLINT { return SMALLINT; }
SOME { return SOME; }

SONAME { return SONAME; }

SPATIAL { return SPATIAL; }

SPECIFIC { return SPECIFIC; }

SOL { return SOL; }

SQLEXCEPTION { return SQLEXCEPTION; }
SQLSTATE { return SQLSTATE; }
SQLWARNING { return SQLWARNING; }
SQL_BIG_RESULT { return SQL BIG_RESULT; }
SOL_CALC_FOUND_ROWS { return SQL_CALC_FOUND ROWS; }
SOL_SMALL RESULT { return SQL_SMALL_RESULT; }
SSL { return SsL; }

STARTING { return STARTING; }
STRAIGHT_JOIN { return STRAIGHT_JOIN; }
TABLE { return TABLE; }

TEMPORARY { return TEMPORARY; }
TERMINATED { return TERMINATED; }
TEXT { return TEXT; }

THEN { return THEN; }

TIME { return TIME; }
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TIMESTAMP { return TIMESTAMP; }
INT1|TINYINT { return TINYINT; }
TINYTEXT { return TINYTEXT; }
T0 { return TO; }

TRAILING { return TRAILING; }
TRIGGER { return TRIGGER; }

UNDO { return UNDO; }

UNION { return UNION; }

UNIQUE { return UNIQUE; }

UNLOCK { return UNLOCK; }
UNSIGNED { return UNSIGNED; }
UPDATE { return UPDATE; }

USAGE { return USAGE; }

USE { return USE; }

USING { return USING; }

UTC DATE { return UTC DATE; }
UTC_TIME { return UTC_TIME; }
UTC_TIMESTAMP { return UTC_TIMESTAMP; }
VALUES? { return VALUES; }
VARBINARY { return VARBINARY; }
VARCHAR(ACTER)? { return VARCHAR; }
VARYING { return VARYING; }

WHEN { return WHEN; }

WHERE { return WHERE; }

WHILE { return WHILE; }

WITH { return WITH; }

WRITE { return WRITE; }

XOR { return XOR; }

YEAR { return YEAR; }

YEAR_MONTH { return YEAR_MONTH; }
ZEROFILL { return ZEROFILL; }

FMAXSEREFHEREoEFTH IS, BAXEMERSY, TEXEMN
CHARACTERFIVARCHARACTERA] LA (i 5 S CHARFIVARCHAR , 1fi INDEXFOKE YA I 47T .

KR TBETWEENY B 5K BB TWMODE, X IRAE T HiFANDIE B S ANDM A2

ANDOP ., X4 KA EHE I TANDH A AT B SR ETT, B T ESQLARETTBETWEEN
= ANDH1:

IF(a & b, ...) [FHEH FiXME—&
IF(a AND b, ...)
... WHERE a BETWEEN ¢ AND d, ... B4}

A SR LT LAAC R DAY IRTRE, (B R FEAL 2R B ) 82

I E B IENOT EXISTSFION DUPLICATE#EIRBIHE—in S, X ATLLB 4 B XSt
IR/ Z)0h2E, EANOTHIONHL Al REHELE by LR 30, AT SEXISTSHINOT
EXISTS, RiGko el TIEEo S £ R SHGHFIERNE. RBRIFEHAS
SEH U, BRIEESWESHENNEERAMEEB T —MLS, mbison@ % R
HEE—MCTS . F(17EP o5 B d FIGLRIEH: 4y b 85 e H b ¥ 411,
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SEF

By LA £ ARFRIE TR
1* BF */
-7[0-9]+ { yylval.intval = atoi(yytext); return INTNUM; }

-2[{0-9]+"."[0-9]* |
-2"."[0-9]+ |
-7[0-9])+E[-+]?[0-9]+ |
-?[0-9]+"."[0-9]*E[-+]?[0-9]+ |
-2"."[o-9]+E[-+]?[0-9]+ { yylval.floatval = atof(yytext) ;
return APPROXNUM; }
/* AwIRIE */

TRUE { yylval.intval = 1; return BOOL; }
UNKNOWN { yylval.intval = -1; return BOOL; }
FALSE { yylval.intval = 0; return BOOL; }

/* FrFE */

N WD) *
VIOWL N A" ] )R\ { yylval.strval = strdup{yytext); return STRING; }

"N [AA])*$ { yyerror(“Unterminated string %s", yytext); }
VIOWL [ [*"\n])*$ { yyerror(“"Unterminated string %s", yytext); }

I FREF TR 4
X'[0-9a-F]+" |
0X[0-9A-F]+ { yylval.strval = strdup(yytext); return STRING; }

/* ZREIFFE
0B[01]+ |
B'[o1]+’ { yylval.strval = strdup(yytext); return STRING; }
SQLEF 5al LERMNEHNNEFMHETL L. o ENRANEEENELACIES %
RSB EIE A , RETFHENCSES. M/REQKEwue, falseFlunknown, B
RS AR B 18 | 2412 S B00L B {L

SQLFFHEMBEIBEHE, THE PN SRFRE|S, MySQLIM I TH
B, THRMT MBI EEHELLRFH AP LN EIE TR, LFA R EEA T
RAMAEBATHNEEFHE, FAESFRENCSEER, ERMNEER—H#
M, EhyytextfEFFASHERBA F) | S TFRHAERICARGELENTHHH
ELATENS RS .

TEEAER LA BRI AR T, XWER ARG IEEI, ERLMG]
FRACENFHCH RS, BRZILAFERECIMEA T RERBEILAT,

23 MySQLERLA#FSIAFAS, CANATLEATERRNE,
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SR IERR AR S
VR TERTRR 425 5 AT LA AN T — SR 2%

/* EEST =/
[-+&~|~/%*(),.;!] { return yytext[o]; }

"&&" { return ANDOP; }
"1™ { return OR; }
"=" { yylval.subtok = 4; return COMPARISON; }
"¢=»" { yylval.subtok = 12; return COMPARISON; }
»>=" { yylval.subtok = 6; return COMPARISON; }
»" { yylval.subtok = 2; return COMPARISON; }
¢=" { yylval.subtok = 5; return COMPARISON; }
<" { yylval.subtok = 1; return COMPARISON; }
“l=" |

"o>" { yylval.subtok

3; return COMPARISON; }

"¢<" { yylval.subtok
">»" { yylval.subtok

1; return SHIFT; }
2; return SHIFT; }

":=" { return ASSIGN; }

BETREFATS, BERREREGE R B RRRA S —-FHFRRIER. MySQL
BAE WAL BRER, ENER8EIA AR COMPARISONERER, /5 LieSEFREX 5.
B HRASEBIXFHEHARTER TIE, EAHLT = bSHBE SR LR
fERIH )y, HRIMNSBELIZE.

SERINATF
B BTN R BB,

/* R

SUBSTR(ING)?/"(" { return FSUBSTRING; }
TRIM/"(" { return FTRIM; }

DATE_ADD/"(" { return FDATE ADD; }
DATE_SUB/"(" { return FDATE_SUB; }

/* check trailing context manually */
COUNT { int c = input{); unput(c);
if(c == "(') return FCOUNT;
yylval.strval = strdup{yytext);
return NAME; }

/* BF */

[A-Za-z][A-Za-2z0-9_]* { yylval.strval = strdup(yytext);
return NAME; }
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(AN { yylval.strval = strdup(yytext+1);
yylval.strval[yyleng-2] = 0;
return NAME; }

“[*"\n]*$ { yyerror("unterminated quoted name %s", yytext); }

/¥ R PAEE %/

@{0-9a-z_.%]+ |

@\ [~ " \n " |

@ [~ \n]+ |

@'[*'\n]+" { yylval.strval = strdup(yytext+1); return USERVAR; }

@\ [*"\n]*$ |

@ [*"\n]*$ |

@'[*"\n]*$ { yyerror("unterminated quoted user variable %s", yytext); }
IRESQLAF —/Milor s, BN AFIEaAmXa s, EEAMySQLMATEX
R BH B RE L OIS, FLVENA B ARl ET30king,
MySQLIE %A A A B & G LA 2RSS S, BrLATRA oI LA R T SCEU ke it 17
Het, Ak, MySQLARME T —AMEIik 5 A2 BE SRR E . COUNTHIRIIRME T —Fb
FEGRELBER LTI, ElBidinputOFlunput OV REE T —ANFH. XFhHEL
A BT R BEA I A E, B2 TN AR RIRIG A LA S TR kR ERT
AT FR B TRl 2,

BLFETRIS, FRALRBFEE, MFmIRIL, XAEARIZERAERNREFIT
Bse Z G R AT ICEL, FLARE FEURIEEWAE. M~ &F iR, Wk
sirdRE e —HE N, AFHAUETRSIS5E, XERTE&FERTFHESS
FH R, BT #ESENAFLIERA BB, RolSaMHR. T
AHRERARRSISHEL, LWkE - NFHBLURGI S, HE—-HBETER
MEAHA DI RE515,

P2 RAMySQLE MFRHESQLINY /&, ERBTHFALIEHARRENEIRE. 2110
ZHFLAFF SR, MARLER=M515 T —fRL&EEFH.

HAEE SRR R AL RS SRS RL, ENERNTAESRER, X
AL Rllexf) “EERMRH LT &, A EHSSENT/\n, X TERR—
R R LTS/ sk, LOmBBIERARIERN, EXABFEE, \n
AEFATFEMEAE, FURMNTUIERLRFT, ERNERMTBEREER\ATL
fis BEIRIIE, BATATREAREA H5x = AR ERH T — SRR D,

TR R A

FHERE x/
#.% ;
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L IV I

Wi { oldstate = YY_START; BEGIN COMMENT; }
<COMMENT>"*/" { BEGIN oldstate; }
<COMMENT>. |\n ;

<COMMENT><<EOF>> { yyerror("unclosed comment"); }
/* Hib—b) */
[ vtwn] /* whitespace */
. { yyerror("mystery character '%c'", *yytext); }

il

%E—%ﬁ%ﬁﬂ%\I%%E?Hm %i-l‘%g $H%&ﬁﬁmﬁﬁi %nﬁﬁﬁ- #ﬂ%ﬁ!/\.
PR FH T ES .. CIESTERMR(E A & RIS IR B COMMENTR MR R
MZ . B <EOF>> TR FT A A B8 A S AR IR A 45 RN CIE 5 RS RE,

B ETHTER

{Bl4-27h RORRISQLIE R o A7 2 LE RN T Z AT B B AE M o 4T S ER A, (BHRAATLLR S
e,

#14-2: MySQLF #i&k 27 &

!*
* EIMySOLF AR 5 17 8%
* $Header: /usr/home/johnl/finb/RCS/cho4.tr,v 1.7 2009/05/19 18:28:27 johnl Exp $
*/

q{

finclude <stdlib.h>

#include <stdarg.h>

#include <string.h>

void yyerror(char *s, ...);
void emit(char *s, ...);

%}

%union {
int intval;
double floatval;
char *strval;
int subtok;

}

BB R Y LRE BB & BRERIFE, — N ESkyyerror(), 5%83&H

WEHE—2, B — P EERenit(), ARFEFEEEZAARG, EEMprintf K
AFTFEESH,

kunionF AL, FAERMEEES P B, PR, WEEFHEN
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HIRE AR A FHA TR ML S HIsubtok. M TintvalfisubtokZB %%, FFLLHN{E
FRATE B — sk R EB MIELTHER, (E0 TR AT LB R EIIRA FAE
RHEHM . ¥iEMTAR,

/¥ AEHcEmiE

%token <strval> NAME
%token <strval> STRING
%token <intval> INTNUM
#token <intval> BOOL
%token <floatval> APPROXNUM

/* R 2{ll@abc By S/ E */
%token <strval> USERVAR

/* BatETFmiL g */

wright ASSIGN

%left OR

%left XOR

%left ANDOP

#nonassoc IN IS LIKE REGEXP
#left NOT "t

%left BETWEEN

%left <subtok> COMPARISON /* = ¢> < » <= >= ¢=> */
¥left '|"

#left '&'

#left <subtok> SHIFT /* <¢ »» */
%¥left '+ '-"

¥left '*' */' '%' MOD

kleft '»'

%nonassoc UMINUS

THEEILSER, SiagkorShEHAC SR8, RCIEST —H, MySQLBLEH X
R, {H&bisondt FABEMRAEEMFAGE, RERERE LEN. FTFics

COMPARISONFHSHIFTMI S, T VERIIA M i srtr 851K | fet x4 E R fEFF Fnfs 3t 5 1]
HJsubtoki.

HE kR RBMREF, KhABE§EEAICSELE. bisonFEEMIZSHEN,
T BLARATA R R & 73k 7 BRI R — e AE D bk 3 5 8 . 2 3PRYIC SR FITER Tz
EIHP, FRLAXIILBITRE TILAA REEMICS . EEEXISTSHIE UETR 24, #
PR Al R IR B A, ERTEER BT EXISTS, HLRIHERT FNOT EXISTS.

#token ADD
#token ALL

%token ESCAPED
#token <¢subtok> EXISTS /* NOT EXISTS & EXISTS */
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/* BLERRRIEERT RS */
%token FSUBSTRING

%token FTRIM

%token FDATE_ADD FDATE_SUB
%token FCOUNT

A LT, ENARRIER, B HEAEFEE kR,

BATEA £ 55 70 I SCAE 3 R0 G SUVE S SCRBoY IS o, 1 F 9l 17E 15 b o0 7 28 o A R
Wi 2 ACED, X LEiE AR 2 R R, X R RS TF LAC AL — S A
EBUE, XPEREA LT W LA B B AT AR RO B S 3%

%type <intval> select_opts select_expr_list

%type <intval> val list opt_val list case list

%type <intval> groupby list opt_with_rollup opt_asc_desc

%type <intval> table_references opt_inner_cross opt outer

%type <intval» left or right opt left_or_right outer column_list
%type <intval> index_list opt_for join

%type <intval> delete opts delete list

%type <intval> insert_opts insert vals insert_vals_list

%type <intval> insert asgn list opt_if not _exists update_opts update_asgn list
%type <intval> opt_temporary opt_length opt binary opt_uz enum_list

%type <intval> column_atts data_type opt_ignore_replace create_col_list

#start stmt list

%%

TR S A A

stmt_list: stmt ';'
| stmt_list stmt ';'

2

TEHMLE R — ATy SERMIER, £F ESnysqlr &t LAREZBIAR
—F, HFstmtifi s, BRIEDEHE L —NRE L TEMIER,

SQLFEIER
ERMNELBFBOMIEE 2N, BRITEEUMySQLERXMIEY, E5CEEFAE
Fortrani& SRR A AL, T —E2M R,

JREEE ﬁﬁﬂ: kxkk

expr: NAME { emit("NAME %s", $1); free($1); }
| NAME '.' NAME { emit("FIELDNAME %s.%s", %1, $3); free($1); free($3); }
| USERVAR { emit("USERVAR %s", $1); free($1); }
| STRING { emit("STRING %s", $1); free($1); }
| INTNUM { emit("NUMBER %d", $1); }
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| APPROXNUM { emit("FLOAT %g", $1); }
| BOOL { emit("BOOL %d", $1); }

»

RERPNFREAETBELAMER, HTESQLREXNPH AT EE Wt 2BIREHNF
Bt#, FrLAMIERhR A REBEHMEE N F B & GXFERAE £ A28 TH I E 3
ITEEER T E L) , AT eTLiE M htable.name, Hitb B MAIZA RN OIELLTFS
@ (FixoraEh M T4, FRLLXILATR) HEMHAAERUREETHE,
ElEEME LSS, /RE, A TE—MER, KRB E AR A 22 X iE, M
1R o BT €% 08 Bl O 30 B R A R i, (RIS R BRI iR i i 2% Q1 B U+ FF S LB 4R Y
friftiR, £ N EXLHEMIEEIISE, ATHEERBA -1 HSEFTRARIEDF
TR R(LE,

expr: expr "+' expr { emit("ADD"); }
| expr "-' expr { emit{"SUB"); }

| expr '*' expr { emit("MUL"); }

| expr '/" expr { emit("DIV"); }

| expr '%' expr { emit("MOD"); }

| expr MOD expr { emit("MOD"); }

| '-' expr %prec UMINUS { emit("NEG"); }

| expr ANDOP expr { emit("AND"); }

| expr OR expr { emit("OR"); }

| expr XOR expr { emit("XOR"); }

| expr '|' expr { emit("BITOR"); }

| expr '&' expr { emit("BITAND"); }

| expr """ expr { emit("BITXOR"); }

| expr SHIFT expr { emit("SHIFT %s", $2==172"left":"right"); }
| NOT expr { emit("NOT"); }

| "!" expr { emit("NOT"); }

| expr COMPARISON expr { emit("CMP %d", $2); }

/* VaselectFtbiFiAn A, */
| expr COMPARISON '(' select stmt ')' { emit("CMPSELECT %d", $2); }
| expr COMPARISON ANY ‘(' select_stmt ')' { emit("CMPANYSELECT %d", %$2); }
| expr COMPARISON SOME '(' select stmt ')' { emit("CMPANYSELECT %d", $2); }
| expr COMPARISON ALL "(' select stmt ')' { emit("CMPALLSELECT %d", $2); }

expr: expr IS NULLX { emit("ISNULL"); }
| expr IS NOT NULLX { emit("ISNULL"); emit("NOT"); }
| expr IS BOOL { emit("ISBOOL %d", $3); }
| expr IS NOT BOOL { emit("ISBOOL %d", $4); emit("NOT"); }

| USERVAR ASSIGN expr { emit("ASSIGN @%s", $1); free($1); }

¥

expr: expr BETWEEN expr AND expr %prec BETWEEN { emit("BETWEEN"); }

¥

BEHAREREXNWEEBRE R, AREEMHEENRIEFZHAN, HEREATE
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B % H—A TIRRD R X 4y R S (FRBEET MmN, 11RENT, 2/
HhT, aRFEZT) .

SQLAVFIE VASELECTIE ), NHEPRSELECTIE R)ik 1Bl IR 1E A MERSE LECTRY S - #2 7 ¥4y .
AMRNESELECTIRE £ 1A, SQLEMA LI RIEAETE —FK (ANY) . &% (ALL) B
wEhsr (SOME) HaL. BAXWHESEIRE MiIER, HEWEHEBRE LR, Fh
IEE TS R ERENGEE L select_stmtRardr, R HES B 220D H 582 A
K LI FR AR, BERSELECTRIY, AR EBIETFCMPSELECT,. CMPANYSELECT
2 & CMPALLSELECT SR A & & 5l i F2i K SURISELECTARIEL S .

SQLA — M /SRR E4F, ®HEIS NULL. IS TRUEFNIS FALSEUAREAIAYEEERRA, 4
IS NOT FALSE (idfEBOOLAZFSfm/RE &, HIETRUE. FALSEZCEUNKNOWN) . FM1IEH
S B ERR A b, % R R A 2 RS, FATTIU K AR S EIN O THR TE ST 3k o 85 ik 25
.

THAMySQLEN M ARMEESQLAYY R . INEI(ELA I AEAE, BAMER  =IEHRIER, i7
sy by A HZEREFRE AR I SASSICN, SXAEAT UL 6 52 LL RS VERF o it 3,

EEEEAE LARBETWEEN. . ANDIRVEFIIAER T EL EMTEEN. EHE—AHE
REINEET, BEAXAEREFFRRANDFNLZ BB PRVANDTFE — M (BB
B —#, X ETAA AT TEN, B2EMKRATLAFEM) . B TFbisondyH N4
Tl W HANNREEILSHIAERSFE, AUARINTFE—¥preckEIFXA-HNER
BETWEENHIR £ .

val_list: expr { $% = 1; }
| expr '," val_list { $% = 1 + $3; }

opt_val list: /* nil */ { $$ = 0 }

| val_list

i ]

expr: expr IN "(' val list ')' { emit("ISIN %d", %4); }
| expr NOT IN " (' wval list ")' { emit("ISIN ¥%d", $5); emit("NOT"); }
| expr IN '(' select stmt ')' { emit(“CMPANYSELECT 4"); }
| expr NOT IN '(' select_stmt ')' { emit("CMPALLSELECT 3"); }
| EXISTS '(' select_stmt *)' { emit("EXISTSSELECT"); if($1)emit("NOT"); }

¥

T MBERERATERNRERSE (MySQLERIEENKDEIIREE
va list) . EE3EERMBEEORIEERREEZA SR, BRAIME2RIEL
B A A T 2 SRR B B 2 R R R AR, LA
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AMF—REEZ A BREMMRBIERTS, ©RBERERUE M AR RN B
BB AEFRA I 22 A RS AR (BT 2 & — D RETH B

XMt Bk B o b B K Z SR AIbison B UL T B — U8, X #esh /T LA Bk
ST £/RIEN, WX WFARX N EE L RFSHENRS, XAEF
BiwtEval 1ist. RABRNFRSARSIRMKER, 240RANBFIRULLERH T
N H—ARER, ARG TERNFETER, Ffillopt_val 1istELANE, HHH
% Boamval_list, ERHERERTval 1istREHAMNRERERNITH (EEEAR
A EIERIELN B 2 # A BUA B 1ESS = $1) .

— BRATA THEFIFER, BT TR ESFINFNOT IN, EMMR—AFREAESE
RELREHEVIEDR, FEEXHORODESETNENIH . SQLEAFEFIRNMAEN S
—ASELECTIE MR, T XHAEDL, INFINOT INFEOTT = ANYAD 1= ALL, BrLAZK
(1B & HAR PR RS,

o5 8

SQLRFH —/hEfsr %, TiMySQLM T RERIY . 487 5% & B A 2 4k 6 i
B, BEARINFTLAERopt_val list#N, Mg = NAYCALLGr & NIHTE 28 Atk
R, BEFRABPISTSHLERE 2, ENER RO EIES.

/% EHEE */
expr: NAME '(' opt_val list ')' { emit("CALL %d %s", $3, $1); free($1); }

L]

/* BHFWHIEIER R */
expr: FCOUNT (' 'Y { emit("COUNTALL") }
| FCOUNT *(' expr )" { emit(" CALL 1 COUNT"); }

expr: FSUBSTRING '(' val list ')' { emit(“CALL %d SUBSTR", $3); }
| FSUBSTRING ‘(" expr FROM expr ')' { emit("CALL 2 SUBSTR"); }
| FSUBSTRING ‘(' expr FROM expr FOR expr '}' { emit("CALL 3 SUBSTR"); }
| FTRIM ' (' val_list ') { emit("CALL %d TRIM", $3); }
| FTRIM ‘(' trim_ltb expr FROM val_list ')" { emit("CALL 3 TRIM"); }

¥

trim_1tb: LEADING { emit("NUMBER 1"}; }
| TRAILING { emit("NUMBER 2"); }
| BOTH { emit("NUMBER 3"); }

¥

expr: FDATE_ADD '(' expr ',' interval_exp ')' { emit("CALL 3 DATE_ADD"); }
| FDATE SUB '(" expr ',' interval_exp ‘)" { emit("CALL 3 DATE_SUB"); }

2

interval exp: INTERVAL expr DAY HOUR { emit{"NUMBER 1"); }
| INTERVAL expr DAY MICROSECOND { emit("NUMBER 2"); }
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INTERVAL expr DAY MINUTE { emit("NUMBER 3"); }

¥

|
[ INTERVAL expr DAY SECOND { emit("NUMBER 4"); }
| INTERVAL expr YEAR_MONTH { emit("NUMBER 5"); }
| INTERVAL expr YEAR { emit("NUMBER 6"); }

| INTERVAL expr HOUR_MICROSECOND { emit(“NUMBER 7"); }
| INTERVAL expr HOUR_MINUTE { emit("NUMBER 8"); }

| INTERVAL expr HOUR_SECOND { emit(“NUMBER 9"); }

16X BHAVCEE TSP H AR RIEEME S : COUNT, SUBSTRING, TRIM, DATE_ADDFN
DATE_SUB., COUNTEA —/RrBkMI#&3, COUNT(*), #AR A 3SELECTIEMIE |
FHEFAN 8, EEFEBELTEHARITREREXNNA S, RODEX T FmERNIRT 7T —
AN, B —ANEEERAICOUNTALLIRTESRF: M ZRANELEFEMERH, B
H—AEREREMIAH. SUBSTRINGE—/H LM FHEBIEN, CETEETHE, &
RO BB EFAEGEE TR, ERLAMEREAIARIEE, WAl LAERARE TFROM
FIFORK SRS, MITAEFMBREE LT —LAN, SMNES-EMAnRs, EHA
ENHAEAHBEORH N EE =A%, R, TRIMGRTUAGE H W IIE S K0T
TRIM(LEADING 'x' FROM a)Rulsdkig&ik. i Mbodr TEMAEF-EHN, E=12%
BAURE R, S FLEADING., TRAILINGAIBOTHFF #ESE L ABKEI1 BB HEAE 42
#f%% ., DATE_ADDFIDATE SUBTEFSE H HH_EAnslesl— Bl . X /-5 3 3 I AN [F Y
I U] R, X el (A) R th i A e B 45 R B

bisonfEALE X P E ZIEZMBANE, EEARTERE. —1TREE, —BRS TR
P A IE Ak 2B S BN AT AR IER,, EAEEMHEAL, bisonHzhiZH R
A CHRED, MR ERARGEMPREAE, fREURE R EA BN BRI A
B

Hip Rk
BAHE Kt R R RABR R T — 2,

expr: CASE expr case list END { emit{"CASEVAL %d 0", $3); }
| CASE expr case list ELSE expr END { emit(“CASEVAL %d 17, $3); }
| CASE case list END { emit("CASE %d 0", $2); }
| CASE case list ELSE expr END { emit{"CASE %d 1", $2); }

3

case list: WHEN expr THEN expr { $% = 1; }
| case_list WHEN expr THEN expr { $$ = $1+1; }

»

expr: expr LIKE expr { emit("LIKE"); }
| expr NOT LIKE expr { emit("LIKE"); emit("NOT"); }

3

expr: expr REGEXP expr { emit("REGEXP"); }
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| expr NOT REGEXP expr { emit("REGEXP"); emit("NOT"); }

¥

expr: CURRENT_TIMESTAMP { emit("NOW") };
| CURRENT DATE { emit("NOW") };
| CURRENT TIME { emit("NOW") };

»

expr: BINARY expr %prec UMINUS { emit("STRTOBIN"); }

]

IEACASEAMFMER., B—FRNE, CASEFERE —/ME, CHHEmN RV RL
RFETEEE, HINER — T ERJELSEIE A BIAES:, HI4ZNCASE a WHEN 100 THEN 1
WHEN 200 THEN 2 ELSE 3 END. BTN RE—RFIMIKLFRER, FIANCASE
WHEN a=100 THEN 1 WHEN a=200 THEN 2 END, FAMEAM N case listHHIEWHEN/
THENBIEON FE A E, HIECRECASERVORE L E, ik 2 A v pe g 208 e
AHELSEMR L. AT HSEF A MIGE, AN =& CASEVALFICASE, 5
FLIEWHEN/THENBXT B NI 5, LARHIA LELSE KR EMI 1 #H0, RIETFLIKER
REGEXPHLIHA H AR, ENMNEE L& HRER, WIVEMh TIF—1 a4
NOTR i B /Y. ffa & = ARAR Haitml et T, LAR —/~ 5 B BINARYEREFT,
BRILLA M — AN FaR A AE A BB A2 U BIR B R .

SelectiEf]

FEA4 M 1ESQLH B E BN ELRSELECT, EMSQLEAR R R R MBI ML,
Mzm B EREAEER T IJLAFIN, X130 o] DLEERN 4T ikiEa
EEEE i

/¥ iEn0): selectiBfy) */

stmt: select stmt { emit("STMT"); }

2

select_stmt: SELECT select opts select expr_list Hf#poE#iE Fselect
{ emit("SELECTNODATA %d %d", $2, $3); } ;
| SELECT select opts select expr list #Hi#fF#select
FROM table references

opt_where opt_groupby opt_having opt_orderby opt_limit
opt_into_list { emit("SELECT %d %d %d", $2, $3, $5); } ;

B—HNFEHAselect stmtE—&KiER, Brd — 3= STMTE ATED Z RIS
PR7F. SELECTIEMAIL TSQLItERAENELILTE (tdl) MENFERER: —/ alk
(BEELAESR) WFROMKIFER S F AN IR, ENRES, lLAWHERE.
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GROUP BYFNHAVING, ‘EMRE. &iHMHEFMBENICT, 80 REFHATEE N
.

opt_where: /* & */
| WHERE expr { emit("WHERE"); };

opt_groupby: /* %3 */
| GROUP BY groupby list opt with_rollup
{ emit("GROUPBYLIST %d %d", $3, $4); )

&
>

groupby list: expr opt_asc_desc

{ emit("GROUPBY %d", $2); $% = 1; }
| groupby list ',' expr opt_asc_desc
{ emit("GROUPBY %d", $4); $$ = %1 + 1; }

¥

opt_asc_desc: /* % */ { $% = 0; }
| ASC { $% = 0; }
| DESC { $% = 1; }

¥

opt_with_rollup: /* % */ { $$ = 0; }
| WITH ROLLUP { $$ = 1; }

)

opt_having: /* %5 */
| HAVING expr { emit("HAVING"); };

opt_orderby: /* Z3 */ .
| ORDER BY groupby list { emit("ORDERBY %d", %3); }

¥

opt_limit: /* %2 */ | LIMIT expr { emit("LIMIT 1"); }
| LIMIT expr ',' expr { emit("LIMIT 2"); }

¥

opt_into list: /* %3 */
| INTO column_list { emit("INTO %d", $2); }

3

column_list: NAME { emit("COLUMN %s", $1); free($1); $%$ = 1; }
| column_list '," NAME { emit("COLUMN %s", $3); free($3); $% = %1 + 1; }
AL, ELAIWHERE, GROUPBYFIHAVING, f#FAEEHEMIFRANX, MLIMITRI{ER—
MEREBWAZA, TAENA & & 23N I B iZ e SUFIA MR ERE X, BIE 4
—— A~ i 2 ke HR Anfer A0 R KPR K

GROUP BYFIORDER BY#EZF BN, FBRAIAAAFKEFRE, BETFBRAKFHA
AEAIASCERHDESCRITEHEFINUY . #iligroupby 1ist/™ A — A #it Bt &R EXT
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<. 'ERUIGROUPBYHEE TERTLA B 22 WA HEF o F-u s fEFF . HUNIGROUP BYFNORDER BYHEHE Xk
A A LB AIGROUPLISTHIORDERBYHRIEST, *F-FGROUP BYKiUd, &8 —/frd (flag)
de F U G {F FHWITH ROLLUPIEIR , iZETi{E 45 B e i Indm oMy 5 Bt

INTOMERFER &R LT, ENFRAcolumn_list, HEEREEFERHIENT
Bea &, INTORE R HAE I, BERINSEFTALFIL A Efcolumn_list, iX
Lo 7 BB S E A TR B,

SelectiIm#n &z 35| A
IR TG B AR ah e TR FNSELECTR A T i XA &,

select opts: { $% = 0; }
| select_opts ALL

{ if(%1 & 01) yyerror("duplicate ALL option™); $% = $1 | 01; }
| select_opts DISTINCT

{ 1f(%1 & 02) yyerror("duplicate DISTINCT option™); $% = $1 | 02; }
| select_opts DISTINCTROW

{ if(%1 & 04) yyerror("duplicate DISTINCTROW option"); $%$ = $1 | 04; }
| select_opts HIGH PRIORITY

{ if($1 & 010) yyerror("duplicate HIGH PRIORITY option"); $$ = $1 | 010; }
| select opts STRAIGHT JOIN

{ if($1 & 020) yyerror(“"duplicate STRAIGHT_JOIN option"}; $% = $1 | 020; }
| select_opts SOL_SMALL_RESULT

{ if($1 & 040) yyerror(“"duplicate SQL_SMALL_RESULT option"); $% = $1 | o040; }
| select opts SOL BIG RESULT

{ if(%1 & 0100) yyerror("duplicate SOL BIG_RESULT option™); $% = $1 | o100; }
| select_opts SQL_CALC_FOUND_ROWS

{ if(%1 & o200) yyerror(“"duplicate SOL_CALC_FOUND_ROWS option"); $% =
$1 | ozo0; }

]

select_expr list: select expr { $$ = 1; }
| select_expr list ',' select_expr {$% = $1 + 1; }
| "*' { emit("SELECTALL"); $$ = 1; }

select_expr: expr opt_as_alias ;
opt_as_alias: AS NAME { emit ("ALIAS %s", $2); free($2); }
| NAME { emit ("ALIAS %s", $1); free{($%1); }
| 7* nil */
iX B AU TR A PT AR S ELECTAR (A #E AL FL A — tefnal . 56 TE TR A kb 3 25 O HL )
o TR, FLARRMU KB —E4r I, FAVA BN (MBS, XL
BANARRDEHESHFAEEEAER. (EHATLALMEMEAFHEL, ALEEEBE L
HEA T LSRR EELET, BEFECREMNEERS, BB ILEIAR
#O )
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SELECTRIARIIFREBESoRNFRRINER, BIOFREXIMER TERBASTORES
FRN A, LMETSELECTIEMER T R, FNESEHE=XAFr=EMMAIALIAS

BRIEFF. BAH—TR5%ST, *EREFRICEAPWFEFR, EFHFRTRMNEY
SELECTALL.

SELECTx5| B

SELECTHERE AMEB RISy, RMNWESQLEBRKAKNE S, MEECATLIERZA
Feo FESELECTH, fRAfDALEGIEBEE ERBEER (joined table) , Rp¥iEk A TR
ZHKbrk, ATLGES BAB G SE S AASELECTIEMREIE., BTRIERTERSMHEY
K, BrUASH — S h kR EMTE B TR,

table_references: table_reference { $% = 1; }
| table references ',' table_reference { 3% = $1 + 1; }

table_reference: table factor
| join_table

L]
3

table_factor:
NAME opt_as_alias index_hint { emit("TABLE %s", %$1); free(%$1); }
| NAME '.' NAME opt_as_alias index_hint { emit("TABLE ¥s.%s", $1, $3);
free($1); free($3); }
| table_subquery opt_as NAME { emit("SUBQUERYAS %s", $3); free($3); }
| ‘(" table_references ')' { emit{"TABLEREFERENCES %d", %2); }

*
2

opt_as: AS
| /¥ o=

3

join_table:
table_reference opt_inner_cross JOIN table_factor opt_join_condition

{ emit("JOIN %d", 100+%2); }

| table_reference STRAICHT JOIN table_factor
{ emit("JOIN %d", 200); }

| table_reference STRAIGHT_JOIN table_factor ON expr
{ emit("JOIN %d", 200); }

| table_reference left_or_right opt_outer JOIN table_factor join_condition
{ emit("JOIN %d", 300+%2+%3); }

| table_reference NATURAL opt_left_or_right outer JOIN table_factor
{ emit("JOIN %d", 400+$3); }

¥

opt_inner_cross: /* nil */ { $$ = 0; }
| INNER { $$ = 1; }
| CROSS { $$ = 2; }

-
¥

opt_outer: /* nil */ { $% = 0; }
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| OUTER {33 = 4; }

¥

left or right: LEFT { $$ = 1; }
| RIGHT { $% = 2; }

1

opt_left_or_right outer: LEFT opt outer { $%$ = 1 + $2; }
| RIGHT opt_outer { $%$ = 2 + $2; }
| 72 */ { %% = 0; }
H
opt_join_condition: /* nil */
| join_condition ;

join_condition:
ON expr { emit("ONEXPR"); }
| USING '(' column_list ')' { emit("USING %d", $3); }

H

index_hint:
USE KEY opt_for_join *(' index_list ')’
{ emit("INDEXHINT %d %d", $5, 10+$3); }
| IGNORE KEY opt_for_join '(' index_ list )"
{ emit("INDEXHINT %d %d", $5, 20+%3); }
| FORCE KEY opt_for join '(' index_ list ')’
{ emit("INDEXHINT %d %d", %5, 30+%$3); }
| 7% & */ '

]

opt_for_join: FOR JOIN { $% = 1; }
| 7* % */ { 3% = 0; }

»

index_list: NAME { emit("INDEX %s", $1); free($1); %% = 1; }
| index_list ',' NAME { emit("INDEX %s", $3); free($3); $$ = $1 + 1; }

3

table_subquery: '(' select_stmt ')' { emit("SUBQUERY"); }
BABRRFESNIERREK, BEE—REAEZR, EHIEEMLKBEFIRMAREA W]
& Fagp. &1 -table_referencer[Li&—/~table_factor (MEi#&E. HRESELECTE
ERETIE) HF—join_table, HHABKRYBHEE., — N HE LRSI AOREILZRA
27, BT AFAUNRAREAEZRMBEREN 2T — A EBAST IR ES
& (—5RETHEFER] —RKSELECTHRHIL LK, Bl LR BISELECTIRAZA K 3R
Lfte MR EESLA)  FIERME RIS EE MRS, MESHE

HRERISELECTR MIFE SHERMNSELECTIER, BLMEMT -4 4%, WEATRIAIASE
kR, table factortlF]LLZIESHE#EHItable referencefI ¥R, X7E G B ER
1RA H.
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fg~table factor#AlLIA — &SR, SQLERAFHSIHBEEMAIITFERAS L,
XEEH D ERE T X EFRHETERE. BIRSIBE T4, GlndTFBfoo
Zrefoo_index, EHMySQLHE zh{E HAEMES|, HEVRWRTEAETLUSE KEY. FORCE
KEYZ# IGNORE KEYRE e ERTEHERIF S,

EtHE (join) #RE TN AFEMEHIR. Bk T E R, Mok s T2 A R AR T
PR, B8R TIEE AP EERES — AP AR RIS RKAGCE B, &
BARE T Kb —2eimi, S0l X X2 ENEER B ZR AR eHTE
iF] FC A A 7B, fFilan.

SELECT * FROM a JOIN b on a,foo=b.bar
SELECT * FROM a JOIN b USING (foo) a.foo=b.foo

FENATUALEREES, BRI A MR AT E, MERMBES, mREREMTIH
BB, BRSE— X, a8 —dHiE KTk ikEg —aaEfkidk.
TEfE—MFRER, ZREFSEIWHEREFIHAVINGFAHITYIMR . X T 1 FRBFIEL
e, iV A — A JOTNR VR 7 L BUAE ML A0 7 ik 46 2 BRIk ey,

ERX L5 AR MItable factorfitable reference, 'Bfilar iR BIOINERIEFF
HI4E AR —2e 3R 0 — M, Bildna JOIN b JOIN c, EHEBR#E(a JOIN b)
JOIN ciif&a JOIN (b JOIN c). fEjoin_tablefiflls, HAEBENLELE -1
table reference, MiHA#HNIZtable factor, XFFEATLARIEEZEM AL A, &
Ftable factorrlLLRE /i SHE#&Mtable reference, IR EHAZIRE
M, RBATLAERES, XAFFR, fi)Af TLIktable_factor &R

table_reference, ARFEEMMRERMR M, HEX/TEERMNS QLIREEH Xk
B, BIOFEAH2EBBEZNEE.

i ER &)

— BI(ER TSELECTIEY, HAEERHRIGE Mot EE R/ T4 EH . 2DELETEMER
—gk TRk, B HSSELECTHRWHEREF A —HMIWHEREF A R i5 & EEMERASIC
Fe, WRTLAMRSELECTHRREYE & — A B MBRIC %,

/¥ iE4): delete iEH) */

stmt: delete stmt { emit("STMT"); }

»

r* R MmEx */
delete_stmt: DELETE delete_opts FROM NAME
opt_where opt_orderby opt_limit
{ emit("DELETEONE %d %s", %2, $4); free(3%4); }
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.
¥

delete_opts: delete_opts LOW_PRIORITY { $$ = $1 + o01; }
| delete opts QUICK { $% = $1 + 02; }
| delete_opts IGMORE { $% = $1 + 04; }
j /> 2 ¥ { %% =0;}

DELETEIEMEM THRIASELECTAR ERYJLAHMM : £t 3F "I EWHEREFA)HJopt_where,
£ 3} WTEORDER BY-THHJopt_orderby, LAKEHFWELIMITFHHYopt_limit. HT4F
X N E A FASSTE O EEN, RINATFEXNEWDELETE, QUICKH
IGNORE X FERAF E X FLAKDELETEIEE M B S R M S A,

I* BRME, B */

delete_stmt: DELETE delete_opts
delete_list

FROM table _references opt_where
{ emit("DELETEMULTI %d %d %d", $2, $3, $5); }

delete_list: NAME opt dot star { emit("TABLE ¥s", $1); free($1); $% = 1; }
| delete list ',"' NAME opt_dot_star

{ emit("TABLE %s", $3); free($3); $% = $1 + 1; }

3

opt_dot_star: /* nil */ | ".' '*' ;

»

/* BFMBR, E R */
delete stmt: DELETE delete opts
FROM delete_list
USING table_references opt_where

{ emit("DELETEMULTI %d %d %d", $2, $4, $6); }
HAVAHZRDELETEE X T HAAR MG, EHETURATSQLAVAMBAREIA, —F
BT 2k, K5 BB EFROMAItable references; HFb—MiELE HZEFROM, A
JER £ %. USINGLAK tale references. bisonfREBLHEXMER, RMNSAZXHE
PRI 2R, delete listH—A/IVhAyrT iRy “IE#L" . BRFR
i Finame  * 45 E Tk RAVID TR HMER, XMEHE M nameR—8HY, A ERTCAREER
HLRP A FREASHMER.

BAMBRIER

IEAJINSERTAIREP LACER —ikRPHMIEF, BMNZRAMNERETMRIFIERKAIER
BHEBRERRDPCL2HFENIE, INSERTHEBERBFREHIR, RiIFELAA—F0N
DUPLICATE KEYFH), XHFEREPLACES BB AMIICF. INSERTHIDELETE—#E, WARA
U R iEARICE, FMEEA S =i A A HSELECTRIRRTIC R,
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INSERT INTO a(b,c) values (1,2),(3,DEFAULT)
/* iB4): insert {EfG) */

stmt: insert stmt { emit("STMT"); }

L]

insert_stmt: INSERT insert_opts opt_into NAME
opt_col_names
VALUES insert _vals list
opt_ondupupdate { emit("INSERTVALS %d %d %s", $2, $7, $4); free($4) }

3

opt_ondupupdate: /* 7 */
| ONDUPLICATE KEY UPDATE insert_asgn_list { emit("DUPUPDATE %d", $4); }

2

insert opts: /* % */ { %% = 0; }
| insert_opts LOW_PRIORITY { $%$ = $1 | 01 ; }
| insert_opts DELAYED { $$ = $1 | 02 ; }
| insert_opts HIGH_PRIORITY { $% = $1 | 04 ; }
| insert _opts IGNORE { $%$ = $1 | 010 ; }

3

opt_into: INTO | /* 25 =/

3

opt_col_names: /¥ ZI */
| (" column_list ")}' { emit(“INSERTCOLS %d", $2); }

»

insert_vals_list: '(' insert_vals ')' { emit("VALUES %d", $2); %% = 1; }
| insert_wals_list ',' ‘(' insert vals ')' { emit("VALUES %d", $4); $$ = $1 + 1; }

insert_vals:
expr { $% = 1; }
| DEFAULT { emit("DEFAULT"); $$ = 1; }
| insert vals '," expr { $$ = $1 + 1; }
| insert_vals ',' DEFAULT { emit("DEFAULT"); $$ = $1 + 1; }

F—MBXEEHRERAMBERENFRIIR (WRBEFKE, BRARFAETF
B) . WIGHREVALUES, BRMRESIFR. EAHRNTUBA L KIZTE, Bk
insert_valsPUECE X —RIDKMIBF SHEN LI FB, MMMinsert_vals_listit

BEHESOMINEZITFRES. BITFREVUE —IFREXNEE REFDEFAULT. B
BH —ERER SRR TREHIEARNET,

#¥illopt_ondupupdatefbEEON DUPLICATEFH), EAWFREBALFAFERE TR
Tk, BHTIZIESLRESET field=valuei=#4r47 A COMPARISONBRIETF, FFLAX B3
HZCOMPARISON, {ERFEABRMUANEHRTHRE, URIEXALE—-IESTHAL
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Kt 2zm Y . 1 RWONDUPLICATER — /MBS, fEIAkS 88 p A HEFA 1Ak
A—TIREEFRE, XEERLLE G SEESELECTHAION T-H) =A%,

INSERT INTO a SET b=1, c=2

insert_stmt: INSERT insert_opts opt_into NAME
SET insert_asgn_list
opt_ondupupdate
{ emit("INSERTASGN %d %d %s", $2, $6, $4); free(%$4) }

3

insert_asgn_list:

NAME COMPARISON expr
{ if (%2 != 4) { yyerror("bad insert assignment to %s", $1); YYERROR; }
emit("ASSIGN %s", $1); free($1); $% = 1; }

| NAME COMPARISON DEFAULT
{ if ($2 1= 4) { yyerror("bad insert assignment to %s", $1); YYERROR; }

emit("DEFAULT"); emit("ASSIGN %s", $1); free($1); 4% = 1; }

| insert_asgn_list ',' NAME COMPARISON expr
{ if (%4 '= 4) { yyerror("bad insert assignment to %s", $1); YYERROR; }

emit("ASSIGN %s", $3); free($3); %% = $1 + 1; }

| insert_asgn list ',’' NAME COMPARISON DEFAULT
{ if (%4 != 4) { yyerrox("bad insert assignment to %s", $1); YYERROR;

emit("DEFAULT"); emit("ASSIGN %s", $3); free($3); %% = $1 + 1;

bt el

-
]

¥ —FHE R fEF 50N DUPLICATEAR{IMIREIAIE M), A IHL 7 ZE 457 COMPARTSONR K Fr i
=. WEAREWIE, Blilldidyyerror()/mE—KHIRHE, RAERNELLERS TS
HTYYERRORFFEAEHIZKE (X MRAMIESE D Fras R A EIRKE, HERINERSE
SFEH) , XMRAIEE DR RSER 7B EON DUPLICATE 4], FREATRMIAE
{if AR R AR R "I LA T .

INSERT into a(b,c) SELECT x,y FROM z where x < 12

insert stmt: INSERT insert opts opt_into NAME opt_col_names
select_stmt

opt_ondupupdate { emit({"INSERTSELECT %d %s", $2, %4); free($4); }

*
2

INSERTHIE =Rk FISELECTAUSE R R Gl FIC . XKXIBWHRBEART>S
HMNATEERNAIESE B, FURNMNATERS — &N & BHEE 130,

BEiEq
REPLACEIEMAVIELRIRINSERT, FFLAERIFMIHLE A —8, FRATATEEHINSERTHAK
REPLACELA B & iy & TR EHLNI,

4, BT ASAMENLRE, EAMFI—FFERil, eEE=-NALILERERFIR
Sk, HEAEGIA KL AR FRNOTIAAN, XHFHE S AHKSE,
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/** replacegi{®Rinsert **/
stmt: replace_stmt { emit("STMT"); }

¥

replace_stmt: REPLACE insert_opts opt_into NAME
opt_col_names
VALUES insert vals list
opt_ondupupdate { emit("REPLACEVALS %d %d %s", $2, $7, $4); free($4) }

]
¥

replace_stmt: REPLACE insert opts opt_into NAME
SET insert_asgn_list
opt_ondupupdate
{ emit("REPLACEASGN %d %d %s", $2, $6, $4); free($4) }

3

replace_stmt: REPLACE insert_opts opt_into NAME opt_col_names
select_stmt

opt_ondupupdate { emit("REPLACESELECT %d %s", $2, $4); free($4); }

EHIEA
UPDATEIE M EFAA LR AWM FE ., R, CRIERL R RAITEHEmiEaesEn.

JE* iﬁ *%
stmt: update_stmt { emit("STMT"); }

3

update_stmt: UPDATE update_opts table_references
SET update_asgn_list
opt_where
opt_orderby

opt_limit { emit("UPDATE %d %d %d", $2, $3, $5); }

3

update_opts: /* nil */ { $$% = 0; }
| insert_opts LOW_PRIORITY { $$ = $1 | 01 ; }
| insert_opts IGNORE { $$ = $1 | 010 ; }

¥

update_asgn_list:
NAME COMPARISON expr
{ if (%2 1= 4) { yyerror("bad update assignment to %s", $1); YVERROR; }
emit("ASSIGN %s", $1); free($1); $% = 1; }
| NAME '.' NAME COMPARISON expr
{ if (34 1= 4) { yyerror("bad update assignment to ¥s", $1); YYERROR; }
emit("ASSIGN %s.%s", $1, $3); free($1); free($3); %% = 1; }
| update_asgn_list ',' NAME COMPARISON expr
{ if (%4 1= 4) { yyerror("bad update assignment to ¥s", $3); YYERROR; }
emit("ASSIGN %s.%s", $3); free($3); $% = $1 + 1; }
| update asgn_list '," NAME '.' NAME COMPARISON expr

{ if (%6 != 4) { yyerror("bad update assignment to %s.$s", $3, $5);
YYERROR; }
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emit("ASSIGN %s.%s", $3, $5); free($3); free($5); %% = 1; }
UPDATEFE¥ Mupdate_opts B 'EH CHI—HET . ESETZ /M —i& B RIE SINSERT
HAYRRE AR, (ERUPDATERFRELHIFR L, HAWRAILA—KREFHLER, WE
INSERTH WEARMINES, BLABRMNFZER —ELEEARFRupdate_asgn_list.
UPDATEf# A 5 INSERT—%Jopt_wherefllopt_orderby i R il fnHE 5 #it H7id .

XEREE R T HRATHISQLFE B IERAIEN , MySQLE—EELNANEFEXEHER
A, EEMMERREBET .

ellpE 6
BUAETA AL T % 5 BOHR A SV AR, A QIR SO MR FE IR U259,

/¥* BIREARE **/
stmt: create_database_stmt { emit(“STMT"); }

1

create_database_stmt:
CREATE DATABASE opt_if not_exists NAME
{ emit("CREATEDATABASE %d %s", $3, $4); free($4); }
| CREATE SCHEMA opt_if not_exists NAME
{ emit("CREATEDATABASE %d %s", $3, $4); free($4); }

’

opt_if not_exists: /* nil */ { $% = 0; }
| IF EXISTS

{ if(1%2) { yyerror("IF EXISTS doesn't exist"); YYERROR; }
$$ = $2; /* NOT EXISTS hack */ }

CREATE DATABASE, & THVZEHMIEAICREATE SCHEMA, BIE—/1EHIEARE, EH/RIRA
CAEERE QIR #R., BHE AL TFHIF NOT EXISTS, LA R EFENER T
AR, BISEHRNES — B IRE RIS ERE A HEIF NOT EXISTSHIIF EXISTS
ERAMRAHCEL? EXAFFE, HAHIF NOT EXISTSRE&N, FLIBRNMNTFEELED
EARGEFTIR, HAERZICREIRMICSHAMIBELES TS,

BIER

CREATE TABLEEME TAVKEMET/ % LR LA SSELECTHIER, At BRYIESAERT B
¥iFL, BANTFRANERERARFHRPEN FRIOERFRY,

HfllAcreate_table statementf6/ RREIMAI G, EIMNLEFER=XHES,
BIEENERNETRLAENANELENAME.NAME., F—XME2HKRNEEF, BE
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create_col listP#HHBRFERIIE. BIHIMIELSELECTIEUREETE, K
F XA FRAFIER, WHEsh—xNEFASELECTERIEAINFE &,

/¥* GIREZR **/
stmt: create_table stmt { emit("STMT"); }

3

create_table_stmt: CREATE opt_temporary TABLE opt_if_not_exists NAME
*(* create_col list ')' { emit("CREATE %d %d %d ¥s", $2, $4, $7, $5); free($5); }

3

create_table_stmt: CREATE opt_temporary TABLE opt_if_not_exists NAME ',' NAME
"(' create_col _list ')’ { emit("CREATE %d %d %d %s.%s", $2, %4, %9, $5, $7);
free($5); free($7); }

create_table_stmt: CREATE opt_temporary TABLE opt_if_not_exists NAME
"(' create_col_list ')’
create_select statement { emit("CREATESELECT %d %d %d %s", $2, 34, $7, $5); free($5); }

*

create_table stmt: CREATE opt_temporary TABLE opt_if_not_exists NAME
create_select_statement { emit(“CREATESELECT %d %d 0 %s", $2, $4, $5); free($5); }

»

create_table_stmt: CREATE opt_temporary TABLE opt_if_not_exists NAME '.' NAME
"(" create_col list ')’
create_select_statement { emit("CREATESELECT %d %d 0 %s.%s", $2, $4, $5, $7);
free($s); free($7); 1}

-
3

create_table stmt: CREATE opt_temporary TABLE opt_if not_exists NAME '.' NAME
create_select statement { emit("CREATESELECT %d %d 0 %s.%s", $2, %4, %5, $7);
free($5); free($7); }

=
E

opt_temporary: /* %5 */ { $% = 0; }
| TEMPORARY { %% = 1;}

CREATE TABLEIEHIRIE.LAETFRIIEK, Sk EilEHiHbiiEcreate_definitions#lZ,
TCAESFEMES, EIIFLIAPRIMARY KEY, EhFTHE &KIOT R UBETRAM—RY,
BATLULE—EEINDEX (ABMEFRAKEY) » SER—/FULLTEXTES|, EESIHES

WEA R, XERSIFMEZFRAYIR, MM TFERAVIE, BRINBRXERTRITA
SELECTZE X HIcolumn_list#iMl,

create_col_list: create_definition { $$ = 1; }
| create_col_list ',' create_definition { $% = $1 + 1; }

»

create_definition: PRIMARY KEY "(' column_list '}" { emit("PRIKEY ¥d", $4); }
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| KEY '(' column_list ')" { emit("KEY %d", $3); }

| INDEX '(' column_list ')' { emit("KEY %d", $3); }

| FULLTEXT INDEX '(' column_list ")" { emit("TEXTINDEX %d", $4); }
| FULLTEXT KEY '(' column_list ")" { emit("TEXTINDEX %d", $4); }

2

BAE AT SE=HISTARTCOLBRIER HERE, AN FRIEMNESSRK, X
AR BB T BN FRIER., FRASGOETRA, SRRBLIR RGBS, flan
FEREEGATLAZ, RMERTAUREEGTE—THE (B AFERAHRRED
BLEN T ACORERERS) . BATAEAN B E— AT TRERE H B E R R/ 5.
XERNHEERERE B, EiX—mhRAESKE, FRATTLIBCcolunn_attsHI{E
fa B A A VHEO AL D M B 454, SRS R I ZATTES E LE CTIEIR At il A9 AR RE Sk A%
AT,

create_definition: { emit("STARTCOL"); } NAME data type column_atts
{ emit("COLUMNDEF %d %s", $3, $2); free($2); }

column_atts: /* %= */ { %% = 0; }
| column_atts NOT NULLX { emit("ATTR NOTMULL"); $3$ = $1 + 1; }
| column_atts NULLX
| column_atts DEFAULT STRING
{ emit("ATTR DEFAULT STRING %s", $3); free($3); $% = $1 + 1; }
| column_atts DEFAULT INTNUM
{ emit("ATTR DEFAULT NUMBER %d", $3); %% = %1 + 1; }
| column_atts DEFAULT APPROXNUM
{ emit("ATTR DEFAULT FLOAT %g", $3); $$ = $1 + 1; }
| column_atts DEFAULT BOOL
{ emit("ATTR DEFAULT BOOL %d", $3); $$ = $1 + 1; }
| column_atts AUTO_INCREMENT
{ emit("ATTR AUTOINC"); $$ = $1 + 1; }
| column_atts UNIQUE '(' column_list ')’
{ emit(“ATTR UNIQUEKEY %d", $4); $$ = $1 + 1; }
| column_atts UNIQUE KEY { emit("ATTR UNIQUEKEY"); $%$ = $1 + 1; }
| column_atts PRIMARY KEY { emit("ATTR PRIKEY"); $% = $1 + 1; }
| column_atts KEY { emit("ATTR PRIKEY"); %% = $1 + 1; }
| column_atts COMMENT STRING
{ emit("ATTR COMMENT %s", $3); free($3); %% = $1 + 1; }

KIERMMIBESEBREEFAE R, REXVAFREFHRERFHONK, ALLUXILE
—Aopt_length, BEZ—-AREHEMKEMR (ROEL SR EMNERE —A BE
B, FHREHARNAEMRE %) , RHbETRRBEELETEERSE, BRHETH
EMFEF, FHRETEEEY_HHEES, URMTXARIEEEEHtoRNT
PREFIBHN, BJERAEE O BA A RIE SN RE P ERS, B8R
XIILAEERZER TSR TLL, & ix s in, ®AOIBIETLAHMySQLE
KSR ARIFIE, FRE, ROVERIERRGE DKM, W SR AT & E Mk
%, HEM TR R B SR,
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R SEPA A, ENUMFISET, BAEHEZ TR ETIR, XEFHHRaa THRESES
RIRR A, RAHEX T RF 8 4y b Aenum_val.,

opt_length: /* %2 */ { $% = 0; }
| *(* INTNUM ')' { $% = $2; }
[ "(" INTNUM *," INTNUM “)' { $% = $2 + 1000%%4; }

.
¥

opt_binary: /* %5 */ { $$ = 0; }
| BINARY { $% = 4000; }

2

opt_uz: /* % */ { $%$ = 0; }
| opt_uz UNSIGNED { $$ = $1 | 1000; }
| opt_uz ZEROFILL { $$ = $1 | 2000; }

»

opt_csc: /* 73 */
| opt_csc CHAR SET STRING { emit("COLCHARSET %s", $4); free($4); }
| opt_csc COLLATE STRING { emit("COLCOLLATE %s", $3); free($3); }

»

data_type:

BIT opt_length { $% = 10000 + $2; }

TINYINT opt_length opt uz { $$ = 10000 + $2; }
SMALLINT opt_length opt_uz { $$ = 20000 + $2 + $3; }
MEDIUMINT opt_length opt_uz { $% = 30000 + $2 + $3; }
INT opt_length opt_uz { $$ = 40000 + $2 + $3; }
INTEGER opt_length opt_uz { $$ = 50000 + $2 + %3; }
BIGINT opt_length opt uz { $% = 60000 + %2 + $3; }
REAL opt_length opt uz { $$ = 70000 + $2 + $3; }_
DOUBLE opt_length opt uz { $$ = 80000 + $2 + $3; }
FLOAT opt_length opt_uz { $$ = 90000 + $2 + $3; }
DECIMAL opt_length opt uz { $$ = 110000 + $2 + $3; }
DATE { $% = 100001; }

TIME { $$ = 100002; }

TIMESTAMP { $$ = 100003; }

DATETIME { $% = 100004; }

YEAR { $$ = 100005; }

CHAR opt_length opt_csc { $$ = 120000 + $2; }
VARCHAR "(' INTNUM ')' opt_csc { $% = 130000 + $3; }
BINARY opt length { $% = 140000 + $2; }

VARBINARY '(' INTNUM *)' { $$ = 150000 + $3; }
TINYBLOB { $% = 160001; }

BLOB { $$ = 160002; }

MEDIUMBLOB { $$ = 160003; }

LONGBLOB { $$ = 160004; }

TINYTEXT opt_binary opt_csc { $$ = 170000 + $2; }
TEXT opt_binary opt_csc { $$ = 171000 + $2; }
MEDIUMTEXT opt_binary opt_csc { $$ = 172000 + $2; }
LONGTEXT opt_binary opt csc { $$ = 173000 + $2; }
ENUM (' enum_list ')' opt_csc { $$ = 200000 + $3; }
SET '(" enum list ')' opt_csc { $% = 210000 + $3; }

R b — i —— — S S — —— i — — T — o e i S S —— — —
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enum_list: STRING { emit("ENUMVAL %s", $1); free($1); $% = 1; }
| enum_list '," STRING { emit("ENUMVAL %s", $3); free($3); $% = $1 + 1; }

»

CREATEHY 54— R A L (F FISELECTIEA), {ESELECTIBAIZANEHHA —Er k@ T
FOREAIME H T LAUAS,

create_select statement: opt ignore replace opt_as select_stmt { emit("CREATESELECT ¥d", $1) }

2

opt_ignore_replace: /* % */ { $$ = 0; }
| IGNORE { $$ = 1; }
| REPLACE { $$ = 2; }

3

RARZER

BITREREESWHIRIBEDSET, EEMySQLIY &, RFREMArZER. CHRER
DAMER :=, BATHRAHASSIGN: WRTCHERE RRA=FF5, XBAKRERA AT HERHY,
ABNEZRUEEAR MBI LLBRBRIER .

peess FRAPER

stmt: set_stmt { emit("STMT"); }

3

set_stmt: SET set_list ;
set_list: set_expr | set_list *,' set_expr ;

set_expr:
USERVAR COMPARISON expr { if ($2 != 4) { yyerror("bad set to @%s", $1); YYERROR; }
emit("SET %s", $1); free($1); }
| USERVAR ASSIGN expr { emit("SET ¥s", $1); free($1); }
XERES R T HAASQLIEE: ., MySQLIEA FiF£ £ K iEq, (HXEEDLELH
BhEAVARFNEZE ot B B EE BN,

B RS ITRERBIIE

BE, RINFE-LHBFR. BalfenitBIRBRIUBEITEME=X. EEIXNH

FRE, BPHER-AERANLCEERF, RRUESTHE=NBESNETFHER
TEFF I BRI .

REIED 2 —BEEBR T fiyyerrorfimain, XA EBRFXF-dBRORITF o7
AR AR, HERNAXERE ANIEENXSE—ARA AAFE.
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void

emit(char *s, ...)
{

extern yylineno;

va_list ap;
va_start(ap, s);

printf("rpn: "); .
vfprintf(stdout, s, ap);
printf("\n");

}

void
yyerrox(char *s, ...)

{

extern yylineno;

va_list ap;
va_start(ap, s);

fprintf(stdexr, "%d: error: ", yylineno);
vfprintf(stderr, s, ap);
fprintf(stderr, "\n");

}

main(int ac, char **av)

{
extern FILE *yyin;

if(ac » 1 8% lstremp(av[1], "-d")) {
yydebug = 1; ac--; av++;

}

if(ac > 1 & (yyin = fopen(av[1], "r")) == NULL) {
perror(av(1]);
exit(1);

}

if(lyyparse())
printf(“SOL parse worked\n");
else

printf("SQL parse failed\n");
}/* EBF Y/

SQL4 #reErIMakefile

Makefileilit flexFibisonsy §IHA: BT 4 BRI E S B . G 1 HLE— 25
%, MakefileAU R FHE: & R A UMGRIZ A0 87 2%, Bi5bisonfid: AL 30,

# pmysqlRIMakefile
€C = cc -g
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LEX = flex

YACC = bison

CFLAGS = -DYYDEBUG=1
PROGRAMS5 = pmysql
all: ${PROGRAMS5}

# chapter 5

pmysgql: pmysql.tab.o pmysql.o
${CC} -0 $@ pmysql.tab.o pmysqgl.o

pmysql.tab.c pmysql.tab.h: pmysql.y
${YACC} -vd pmysql.y

pmysql.c: pmysqgl.l
${LEX} -0 %$*.c %<

pmysql.o: pmysql.c pmysql.tab.h

.SUFFIXES: .pgm .1 .y .c

23

1. fEREH ), SQLIBMHT & ALUFLLSQLA S RGIE IIZAVIEL. B, EEsHr
B AVHEEFRSRIEANLIKERIAN AR e, REHEL BXMRERLIE —IF
BESIF . B b & S i X SHIRIE A . R ISCRIE LS
FNZHE RSN ERIEN . FWAGEEEAILIR—T, BB —FERR, M
—FRIR Ut AT AIZWTRE D .

2. R AEESWRSRSQLINR XS M, #EWLIRA—HSQLIEmR G
M, kRPN LFNEGLEMSIHILE,

3. (CEENRE) BBX A RSQLENIFERE, M 'ErLLSTRAYRYE A ik br i Bt
12 H,
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RSE

FlexFisg &%

AFHA VR flex B P AIIE LA R 2 FOE TA AT A X R 8. POSIXMUlexE 4 Lt
RflexHIRE B8, FLURMNSEER lex@IHEE S5 R T POSIXAIFHE R,

et Clex B PRS2 ]G, AEN RS WA TRtk T BT HITr 4.

Flex4&#a#i5e

flexBBFH =80 & LE4r. #SNE oA P 1FF|# (subroutine) .

co RESLERSY L
%%

ce. B4y ...
54

. APTBE ...

X A AR A o SHEHBR TR MR, AR R RS TR, HENRNEA
LA %S, o8 = HB4 FIETH HI%%AT ol LAl

EXE 7

EXERAEEET ., X, BX. FRKEMER, EEXSEZD (& B EAHESLN/)
BT LA A AR AT S AR M B O3k, R RS IR T <
7 EMEE, HAMEEIEEESTHTH.

R EB 5y

HME s R T ORI, AR AFHFRRE LTI} ZHRRAEHEIA AR
CREG, EMNESWEH M NFlyylex()d. EHNFERSFLHAMCRB R H
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Rityylex(ORIFFL, BAILREFHE ST REERNERAR, CARERIAH
yylex() Fifs EaTRIRED.

CHOBD TR B R BEFE IS A BRI CSC iR, HLN 53 R AT SR A Ay y 1ex()
R BT I AU T, B IR A RAFEE, DUE TR S BRa e iE ko
e iaie BRI A, ER b5 HAACREFT LU S ERE, EAREEM

M EMNEHRERETFENTAMNE CXNEIRERNER S ZER Z 5N EiEBER T
%) .

LA (] F A e T R 1T, AR -8, —EZaFHURBA B
ZEA RN FTRITHICHEE, MRCRBBIT - REBORFEMLIT, ELIRATESHE
& ({ yREH %)) .

Ufleximlik oA @frit, ERFEHANESAIEXETLE. SREXIA—/LE (K
BEEARAILS) , EHRTXNTEXFREHCAN, e G mER -1 B8
A RCRIHNE, ZHAE S0 T —EXCHRMCR, SWAFFRELE
TR, RS E R IAA B T —A3ERIGAHECHORERER, MR, ZiES
Y5 DL Al SaH

R RF6132

AP BRABNE R lex FAEE NBICI ., X5l SN ARG
B, MRREZENL Tyywrap(), KBIERAFRASE XA EFIREEXILHBL.

FERABRFE, 3 WAREE DI — A BMEES S EmGE, BEAXEERY
&, BRIFESRlex Xt 2 ERERFRENANTRED 1.

BEGIN

ZBEGINEI MR A, il B AR ESNAEERSRIEMHE, mTHR.

BEGIN statename;

RS 8 MR BT, ZREMBHRAINITIAL, HAbHTH RELHTEE L EB 4t
%sHEIATH M A (FEENE1400 “BIFERE" —77)

. REBECINE—N%, HEANEFSIHEHENSY, TERESFOFRLY
SRR, BATTREOR —F R AFHIR M,
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C++iRliE T e

B ARflex 7 LK IR C++AVIRL 47 8%, (LR TFMRIFX MM OE LRI EE, WA
PRI ERZEE, FARESRFRTE B | TdcH+BF AL R ERERE,
RAT LA BCCHMA B T 8%, B LAMIC++AYRIE S R %1%, W LARB AT LALE—ANCH+HY
bisoni& & 4347 2% 3k A — 4~ CHYIAIE s b 2% .

LETFxExHE

flexi@ft T £ 0 77 AP ZL £ F IO XA LT3R, Wik 5id5m L3
S & :E N

ELETXHEX
A =R LAME £ BT 3O PRI AR R, A RAEUR B AR,
FEMATT AR TR A AT ex ER B LRIZEA, A& 5 FLREMTH, THE
FIRAE £ T
AR T LA PR e ok — M2 S BLAE 55 — MR S22

4s MYSTATE

o

first { BEGIN MYSTATE; }

<MYSTATEysecond { BEGIN 0; }

EX A B BT e8 1, secondid & R irstid SHB 2 EA#ICE, MHXRANIEEZ
] 2 S VP AE b i A RYIE 5 .

ERLERNRP, RATLUE S RERER G kOG22 £ P ICHRME, X MrE T CLR %
M= S5E £ T XEBE B —1 i,

#{
int flag = 0;
%}

switch(flag) {
case 1: a_zzz_token(); break;
case 2: b_zzz token(); break;

Wl ABETE FHeARTL,
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default: plain_zzz token(); break;
}

flag = 0;

}

A LETxHEx
FIFEA = H LR E LSRR S TZIC SADL I FE. HRNTEERNET. &
LRBETTLL Ryyless().

B BRI F AR RS UET R IRE, Wi, BERmE - \nFH.

MFEfFr—8, SWARERENFER, EUERE ETFX. $5%0T/\n, FILAEAREHH
TR#M L TXH,

BRAAPIFERF /LIRS R RNEEH E X, #F1%KE, #iabc/der LAREILS
abc, HN{NEGREHZRAdeFIERT. /A S ARERERFR. lexfEdE £ A A A
TEARKEENSUTREERHS LT XFANAN %, HEXEFHASHAEyytexti,
WA X R EyylengH.

R yyless()iklex#fE BHINIZBIRIIC S . yyless VSR EHFZREN TN %, B
i .

abcde { yyless(3); }

XAF T Sabc/defE R EA 5, BEAXtyyless()WIAHRE MriZicsf=1=%}#
BH#ERT BIWEAITFR. E—REMNREXINTBIFE, yytext@EAESTFMF, WH
yylengBJ{ERSTIARS,

EX (FiR)

EN (BRERER) DFRYTSBREBornENRERNSETHE, KRERNEE
FAFHRSIREN. XeTLARBRMN S BERAOFXER, ARICBERRITHEREXE
M.

B MR AT
NAME expression
AFFALAEE TR, BF . EFFHMTRIL, B AR TIEARETH.

ERNERS, ARV EETLESTHEIET HFREH, Flm{NAME}. X4

HFHRRBEMRBAFHAAIRXY, FRERREIXNSGEWAAHACLHATESEE. §
n:
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DIG [0-9]
%%
{DIG}+ process_integer();

{DIG}+\.{DIG}* |
\.{DIC}+ process real() ;

ECHO

E— AP REHCARSH, ZEECHOM %S Hid S B M AT Avk tH X tyyout. BEHT
WA

fprintf(yyout, "%s", yytext);

TEflex A T A RBEM LA REA XA, KRIADEREREXEZSHAHE, h
BEARECHO, {RPILAM T %option nodefault, HFEMELTEH-s, H&--nodefault, X
fERflex AP AEXABRINGIE, KB ERILEAE Y, B ARzt
B A T RERIS N

WMAEHE

flex$2 ik T M EARL BERETHRBEOIHRICE. EROBIFEHFIFETS, WAL
TERAT H SRR A TR Tyyin, XHIEED 7 EMEMIZCHIRR, MR xEAR
B, flextBft 13— AR/ ok €S AR,

FRAER N S5

PR LAE I I8 yyrestart(file) R ES ik o 7 SR IUE BRI A X, RIEE, 244
F%option yywrapZei iR BRI T 28 5 B A SCHFROR 2R, S48 Ayywrap().
FATRI AR oK BD3R B 5 Ah— A AR RV A . 1§22 RNE 14T/ “yyrestart()” F1f
14471 “yywrap()” /MIRIRECEZEE.

BMANZHREX

flexidA# o 47 8% PTLAM — T AR P X RIREUR A . S1A SR /P X "] CABE SR B — M A
i, XFESL TR AT S R M SRR ER A, A S X R LSRR N
R RFEE . 2BIYY BUFFER_STATEAR 1S A flextiy A 28 oh X (U454,

YY_BUFFER_STATE bp;
FILE *f;

f = fopen(..., "r");
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bp = yy_create_buffer(f,YY_BUF_SIZE ); MfElg#THIghmplx
yy_switch_to_buffer(bp); EHE 151N EYE: I X
yy_flush_buffer(bp); HFHEMHK FaIAN2E

void yy delete buffer (bp); EEHZEMX

A Hyy_create_buffern LASIE—HTRIGR ib X Sk RBLE] — MTHBBRERA . B
HISE S8 REW X IR/, BHOHEYY_BF_SIZE,

WHyy switch_to_buffersLAERIAE S EN—ITERPR FIRBEA. R
IR BT R FE X, METRPXRYY _CURRENT BUFFER, RATLLIAH
yy_flush_buffersR B FZR X HHEMAZ, XEXOAASErrSMEIRRkENSE
By, RIUALEE S & BB — A CmriRE. HMyy delete bufferfILAERAHTE
B (E FIRER 0P I,

I SLEE L DN
FH Flex AHRBUBA , 104 60 B AR T AERS A SCRL R IR AT IR, L AP 77 i
TR,

bp = yy_scan_bytes(char *bytes, len); S #rF=Hi#EN
bp = yy_scan_string("string"); S #FLIZF /74 B EIFH# T

bp = yy_scan_buffer (char *base, yy_size t size); LKA (size-2) MIFTik

Bifyy_scan_bytesFlyy scan_string& I —/NE R DOR AP 47 S A ¥ TUBTERY
(LB, SoEEEERMARERyYY _scan_buffer, EHBIHXE, HEERIZXFE
FRAFHAZTFRF (0) , BIIAEEI . XBlyy size tRflexBINEPRR, Ak
RELHENRATKE.

— B TR OE, BATMTLAEAyy_switch_to_bufferR{EMR Ak EM
L XIRER, RERMATLMERyy delete bufferRBEKEHRK R (MEBEN
W) CARIEE I, AT SRHEER O X BT SRR A LRI E 3R

XEHBRE

BEHABSHLOFRACHEEHMHE, thinCiEE EmAY#include, flexi®@ft T —
%o R B H 5 PR A28 0oh X HEAR

void yypush_buffer_state(bp); tU##bp, FEIHRIER HPLCHEA
void yypop_buffer_state(); MBRZAIEM X, HEEMEM F—THHpX
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Kb b, ZERBNOGER TREANBABRE, FAENERENEHBAEE,
PLan SRl SRR ERIAT RSO &0 A, ZE3P0R B SRV A SCHE R R, iHE I
Bil2-389 7 GRS,

BB A EO > > PR ARRLERY, CTLLLERE Ry ywrap() 2583k
.

input()
B input()REMAFRA RS0 E. Uikt &LiRTAR, tEE L&RE
input () RIREEBNFHF. flexBETHREMEE, il Tinput(), HEBRER M,

BARREMAinputORIH T RHEGIR, ErRAHEHMNEELS ZEHX A H—
LOAETRACER . Bilfn, THEECECEFEBEN—Fh k.

"N { int c1 = 0, c2 = input (:';

for(;;) {
if(c2 == EOF)
break;
if(cl == "*" 88 c2 == "/")
break;
cl = c2;
c2 = input();
}
}

X Finput () RIHRASCERARIFR, TSR BREFH/WHE, Xk
BEATATAASHE B T3 A EHRE (21400 “BHERE” —7) RAEECES

TR, EELEBEKNSISHEEMN RS LMICSNRENS:, AbflexB8FRE
16KHIHI A ZR i,

IRVRERACHHRIFZRE, inputEdchyyinputl % 5C++E BB E LT LW
R,

YY_INPUT

flexiAl &4 H7 253 Z2YY_INPUT(buf,result,max_size) RiZBEGA R — B R, —H
ot R EFEE LM ATNRE M AZHEE, SRIFAAHYY_INPUT, HPabuffl
maxsizest BZEMX FIEHIR/], Wiresul tibR LhriRBIFHAHdiE R EEOFNE
(HTFXE—/1%, FillAfifresult, MAR*result) . XEMPXHE— R rigk
B, AEorEEAAisatty( )V RFBIERABRERT R ALR, mEARNE, TRE
RIERM— N FH AR —KREFER,
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IMRMA TR R L m AR SCHERYTE, IBAEE LYY _INPUTHE R HLEA FIRY .

FlexE

flex AT —/PRIRE, BEA MG, EUnixRZER, HRATLLELcchird K
REEN-1FIfRERMERXAE, MRS ELASRED., EEAES R ERAR
main()Flyywrap().

flex & ##ina i nB FF AT LUMBY B A THE SRR, Tiyywrap() EEME AWM RS
mu ’E{anﬁﬁiv ﬁﬂ—Fﬁf?_ﬁ:

main(int ac, char **av)

{
}

return yylex();

int yywrap() { return 1; }

T

3 EAS SRt A IBAR S A 17 S A 58

flexiTh i B AR EELMAFHNET A FH, KR4 HE M IE SRR
HELBLER (RTLMEG— TR BT aN0L) . F0SEIE DI AR A% 5 b7 35 2 1 AT
TF, BEHBAEA BEMRE, SRR B, (L R E 4 A R 20
MR T &SR RIS, B, MRSETEIE S RBAT R \n, iy
NEERE, BLIAESHBERER—ESEERRBA T BRI,

AT BB, kot T AT ARCERAT, IR EERRAES: X
BBOTERBEENY, X ENNAEFENRELSFMEESE (RSB %) . mRR
E MR ABIR, AZEsRSEdisatty(VRBEELIBARLS T 2%, R
B, BBLtHBIZZaEAH, RALL#EH%option batchs#i&%option interactive®
Hl e AR EREN. BElEACEEX A A ERMEX N FEs IS NS TR ER
ABAREL, Flan, mEIRATIRREIASE EER MR,

175 fyylineno

INRAIRREB th 2 I A LRI S AT{T 5, Rt LAMEX TS AERIREE R, A
yrtu eI CAF f%option yylineno, flex&E XyylinenoR B & HuifrS, HRLESEE
KBEN\nETH B EFITS . WEIHEEFH A Lyylineno, FILMRTRES
BRI EER X EIEEN]., ELEBELEXHMNE, MRIAZIFEFF2
WS XN S, ER4AE CRRENKEESCHNH[ITS,
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[ e |
YR
1278 SR 4y WO 3 F3 R Ek & R T %{ T HEERICHID,
%{
ve. CHEQFNFERR, .,
%}
B LFERANESES R A RS LB A KPCE TR, EXHOHIFERSH

# WHlyylex () BITFIEERS 28T, S5 SRS AR R TD 5T B 5 R A B &
TR, M AE S| A HIfinc ude.

IR FH LA top{ TN R%{ FFRAHIIE, ‘BN B I3 & s R LML, XAMEILE
ZE A T#include X HFIIEEYY BUF_SIZERJ#definefT.

FLNES S FFEAC RIS F I3 W Blyylex ()T AMEREB AW Z)G, FLVELIBEE
Z R BAR B A, ANE S Kol i B A ST fEyylex () PRI AL BEHAFHE, Fr
LVEARIZB SR,

HERBI44TME “YY _USER_ACTION™ —7,

B—REFPHZERZESS TR

PRETRER B T BIF P ERAR B B T2 ARMICSiIEE. flm, —IXEX
HIRRESTREE - MBS SR THREES, DTEINMAEsHraE T8
Haréd,

AR RN ERE N EFCEBA LSS £ENaHFR— T EEs 78,
HEEHRTERIRE & BERFT.

&I ruiniE AT as

YRl LASE 2 2R Aok A AN A o A7 28 . B0 1R B b 28 RUBEUER B I 4 2 B
RIGREEDTR . DRI EFA BTN, REES—/ABRREEILEEASE
IR, XA LU TR EREE S BT EE, Gltn, TE—BRAE (Ba2#EE N3
yylex() k) .

%s INITA INITB INITC

44

%{
extern first_tok, first_lex;

if(first_lex) {
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BEGIN first_lex;
first_lex = 0;

}

if(first_tok) {
int holdtok = first_tok;
first_tok = 0;
return holdtok;

}

%}
BAGIF R, TEVRIRFRRD BTS20, AR First_lextEh ERMMRE, (RE%
SR A TS HT 3 5 4 FER TR IR BT B 66 AR AL, LA A o 7 5 PR
PRI S, LMEF & MiEEs i BB EEE R, HE L1685 T
EAEASEIEL" T,

X R ER AR HAn RS LE /N, AR &HE —miaddaotr e N, mARE
BRI B 2 ) /T CASE ZAN0 . ik s MR REE AL BT /068 F ER R AR, RA
AEMS — IR BTG P AP IR o pr e (st Rk, RAREMS HiiAHyylex(), BIEER T
HARIEE AR e I) , H B EX T AR S 4 2% 5 F S ] B AT P4 S b
o FLE R AL

X ERE S HTRE

BT IERERAIBRF PR SR MR 8. XA T E RS e xBOIAE R &
BAVER A, IRR AR ITRA LA MAER, RERFIE-NBFS.

flext2 4t T éy & 17 R AR FF e T e e 2% e x A= B O 1Rk 4 A 2% BT (8 D 2 R8T &R . B
i, THEXEEBLALLexfEHRS “foo” WAL “yy” , HHEERMIALITSE
X & foolex.c.

%option prefix="foo"
%option outfile="foolex.c"

vl a] LASd i iy 4 73 R S BX — AL
$ flex --outfile=foolex.c --prefix=foo foo.l

fEA—F 5 i e AT TR AT S8 E A A O ¥ foolex(), EMARMEH:FooiniEEUE
Ao i, FHMAMBRBRANR, exTFEAREIT RO BATEAER —KHEtdefine
%, ClSERER “yy” B ATEE LCAETORREN, XEGRT LIRS
FARRUME R S PRAV I B B 88, 10 /00 mT WLAY & I < 8 FE RV ATZR .

#define yy create_buffer foo_create_buffer
#define yy delete buffer foo_delete buffer
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#define yy_flex_debug foo_flex_debug

#define yy_init_buffer foo_init buffer

tidefine yy_flush_buffer foo_flush_buffer

#define yy_load_buffer_state foo_load buffer state
#define yy_switch_to_buffer foo_switch_to_buffer
#define yyin fooin

#define yyleng fooleng

ftdefine yylex foolex

#define yylineno foolineno

#define yyout fooout

#define yyrestart foorestart

#define yytext footext

define yywrap foowrap

#define yyalloc fooalloc

#define yyrealloc foorealloc

#define yyfree foofree

IR 1F IR A S MR Y IR TN

flex b 4RiFinB o B T LA AET . KL HEeILEIEER O 22T L5205 R in
%option namefIBR & BRA41T LA --namefIER, InRIRTEE LM —A %Ay
&, AEEEIZEDR Mo, tbfn%option noyywrap®#&--noyywrap, H£RZHEIER
T, BT E%optionfT R EMFEAME:, F At RETHIRAIE RS 23E % T

BIEETE, EEWilex B HAIESB) LR AT “Index of Scanner Options” — 5 FRELET
HiEMAI 7%,

Flexifi& s #h 23 pyn] BiE 1

flexif o e ECIESMHR BERESBE., RTUER I EEOBHETFLEONS: B0
FIflex il TE 8 & flex 4= BRI CIE ST

BEERBCIRZE T TS

flex A= AT BHEFICHRES, A vl LLHERIEH T M —FMCIE S iR miEA HE M E
A, HWREA%option noyywrapsi (AR A Cyywrap ()R e 4.5 Fflex 3
. MRABFEBHEIHEE HENCIEFTHRIES, ReTLUEMY%option noansi-definitions
Ff%option noansi-prototypesilflexsy Bl K&R MM AT B E LFREY,

PR KN
RAlREA HIAE R P AR/, flextEARMIT ALK, BEIRIBIAI/EIGK,

X3 — S AT BB LR IE AT RE R A KK, YReT LU an R RIE U5 AR E X 2
YY_BUF_SIZE:
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*{

#define YY_BUF_SIZE 4096

%}
MRUROTRAES R EAREIECT, EhaoE—A4fFR/D (FE64LIHL2E LRSRE) T
YY BUF SIZERIZ MY REZMK . R EREAFBATE, §HEMEMHREIECT,

FHE

BAEN A BEEREETFHE, EMRAAflex BT 4 B A CHORDERE F F FF 455
bRl S BEmmROES, MRELSHBERILEFERNFRARE -3, Fim
ASCII, BHEMIFAE TS TLIES TIE, AL ETFELE A RTE REHT:
Unix R4 {E B —B\nfERITE R, MMicrosoft WindowsFIHfth—2E Z 4 f F\r\n, &
HAURAT LB Z R\ FAB\nPE AT R, X FEF LR ER AT LLE A .

e HL 2R Fn AR A E AR, FlanASCITFIEBCDIC, ial#:sHr s 4 st
BETE, B hAAA @it F R milsk eS| T, AMEREAE TSR TRE T
WATH E T E R EHARRES|, (BEER REE - AEMNFEREIFREBFILE L
LB TR lexhii A, S8 EHE LAk ra M A G, 08 AFRREAERTTF
i, EENLE128TIH) “INFFREA” —T% T R T A G,

AT ENIRE ST HT =8

AEOFEHEARBREEHREEARBERELERE, BIHEEGRMAHyylex()&M
R EA BARGF Ma W, HABARANRAZHRK., MAXH., BEREF
%, EABERT, WS 6IARs b R0E LERSESIENEH, IMETESS
BORFBHEEL, ENEECELHEATHRORAAR. Fit, flexf2fit [%option

reentrantsi# - -reentrant.
yyscan_t scanner;

if(yylex_init(&scanner)) { printf("no scanning today\n"); abort(); }
while((yylex(scanner))

... do something ...;
yylex_destroy(scanner);

EREARBESW RS, B 54MAEsFEERRES BBERTEyyscan_t&
Fb, Bxb bR, 5A TASHAERENEN, Rilldyylex_init()HREIRE
Wk, Byyscan tHAEASHMEA, Miyylex_init()ERIIBEO, =&
Ty Bz AR 1, REVREE AT LRy yscan_tRAER—kyylex()RIRA
i, BiElliityylex_destroy®MByyscan_t. &ikifflyylex_init#li& 8l — oL
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AR ey, ARG Pra fTLAER A%, BRERRESRIE Hyylex () #AM
Bifflyyscan_t&5#,

ERTEANTESHSP, yylexE AN - LB RBWEERE AE, IERRTAREY
BRE SR —FEREN, XEREBIEyyin, yyout. yyextra. yyleng,
yytext. yylineno. yycolumnFlyy flex debug. ZBEGIN. YY_START. YYSTATE,
yymore(). unput()Filyyless()Huie T2, FrLAURHL AT LA 8 1817k 4 4 2% AR REAE F
B, A SRR ia A Sk X BIRER M T — A8 eS8, yyscan_t, Bil4n
yyrestart(file, scaner)., HAb##Zyyscan_tZH PR LIEyy switch_to_buffer,
yy_create_buffer. yy_delete_buffer. yy_flush_buffer. yypush_buffer_state,
yypop_buffer_state. yy_scan_buffer. yy_scan_stringHlyy scan_bytes.

AT ENIRE S #r 28 HU S &5

HRfE AT E AT, B FamE LA mEotraESrEIE,
Ak s by B TICE R & FERT 5%, RAWTLAEHyylex_init_extramiff&yylex_init,
Fttig— iR EE RS S R E SRR, Eyylex()d, HREFRE-REATLLRE
yyextrassk® . XABWOMARRIER R YY_EXTRA_TYPE, Bl HAvoid *, {H{RMFATLL
HiBEE @A ddtdefine kB E LERZER,

yyscan_t scanner;
symbol *symp;

symp = symtabinit(); &Y& &1 ik raa7FE 7

if(yylex_init_extra(symp, &scanner)) { printf("no scanning today\n"); abort(); }
while((yylex(scanner))

awa m_'g"ﬁfﬁﬁ sany

yylex_destroy(scanner);

... FEyylex® ...
[a-z]+ { symlookup(yyextra, yylval); }

5 B AT ENIRE S TR a8

EEIAEs eSS, yylex(OZMIRBEALAERS | Ayyin, yyoutfilfh—ti 2 /A
&2, HEANEAIRNESFET, EMNRTETEES T BREEL. lexBH T4
PP TiRA SRR B X T EER,

YY_EXTRA_TYPE yyget extra (yyscan_t yyscanner ); yyextra
void yyset_extra (YY_EXTRA_TYPE user_defined ,yyscan_t yyscanner );

FILE *yyget_in (yyscan_t yyscanner ); yyin
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void yyset_in (FILE * in_str ,yyscan_t yyscanner );

FILE *yyget out (yyscan_t yyscanner ); yyout
void yyset_out (FILE * out_str ,yyscan_t yyscanner );

int yyget lineno (yyscan_t yyscanner );
void yyset_lineno (int line_number ,yyscan_t yyscanner );

int yyget_leng(yyscan_t yyscannex); yyleng, Hi%

char *yyget_text(yyscan_t yyscanner); yytext

X R B T BTSSR, ARBESNyyscanner, FIFTEAR

BB KTREEREN, BAENNIHES EFRRMXEXN AT RGEFERE
Al

AENAEME. HEXHNESEINEIES

AEAAESH S, BEXHMERIAESTREEIA TR—RER, fEFLEL
IS E, (BB I R RARR.

o ATEAIAES T E R IREN A RSS2 8ESE, E0ER AR AR
RIS HT A RIHIHA IR

o BHREXH (EMyy switch to bufferFAEXHIR) AU R AR —AIRE S &
FIEBM—NXH, BELZE—, REATRERBIZE 30K,

o EHEIEESWELFRIARAEGARMALAFRRES.

AR EFESH X =LA LK. flm, RATUE-TRTEARErEFIAA
yy_switch_to_bufferskb—FrE LHlBMATR. RAILLEEYoption reentrant
prefix="foo " REIE— M aAlZoHraE, BrRILAELKRIAA GEXdRAfoolex_ initk )3
ah) » WRTCAGH At ] B A A Rl B A RSt 8 — R BE R B R — R,

#EBisonR{EH AT ENRE 2 HT3%

bison$ilF B RIETN R AE— A EARNEEIIE, XMELES W RERLAER
% (pure-parser) , BAILAERR —ERMTAFER T ST EA WD H 8% —2HE
M. diiEEorErEdiAfyylex RRBUES, EEBRA—THRRILSEKEVCE
HIHEEr, B EHENexfHMyyscan_t2% (flexFibisonfyFF RN RIFARIGEREFFEK
FHI) o flex32ft T%option reentrant bison-bridge, EFILAHEyylexHyE LB A :

int yylex (YYSTYPE * yylval_param ,yyscan_t yyscanner);
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HHASRBSHEEXREHNZEByylvaltifl. B S5ERINETHTEARRIR G ET
yylval ¥ 2 p— MR B A 2R ARE M AR A X R, ML ETyylval.member By
ABEES yylval->member, WS NFE213THY “afiifdk oS A S o —
W T f@olibisoniE %5 H7 &% anfa A — N T EA MRS P k.

IE M RiXIE X
Flext st R R B RIS UL grepi R0y T RLF (P01 RRIOERIZIAR . ERIAAR th
WSEFFER, KT RA T T A SRR RARRE LR, FATX

EREFIHAFHFRTERTH. Z8FM (ZHAab) #ARSRBESRMZIE, Bl
RENERXF HBAIE, LHHE5IE.,

TLFHF

flex RN APFHITLEF AT FrR

ICEREATH (\n) SMUERENFH,

(1

CEGHESHFEE—TTH. FAERES- (BrS) kER, Fan[o-91*E10
M FHPHEE -1, MRAEAGHESZENE N FTHRBITSRBELAHTESH
%, EHARBRATTEN. REFE-N"FHEMBHF S, BIHBEEAHLEER
HHEERNFHUSMMERFR (XEATEHFEFTLACESRTA, RAERE b
BHERRTES) . BRTCIES LA\ LM L5 (escape sequence) FEHFEEH
hEWIRRI, K TFHRER T ABHRENL T, POSIXAERLEMTELD
HIESERA., WELEXANFIRNEFILHRREREZPER.

(a-z]{-}[jv] [a-f]{+}[0-9]
RRFHRNERRERS, TROFHFREE—AFHERE (1) &ML
({+)) BoAFHAEMLERE,

CEENSSE LN ERETENFER, Blin, BXa. z2IREEMLlaTF 8IS
R EB B, tbinaz, abzsiFalcatraz,

ChL—A 88 A BHEMEARBER. Blan, x+TEX, xxxs(Exxxxxx, {HAGE
=43 H, Mi(ab)+Wltab, abab, ababab %% .
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{}

0

IRF N HE — T ERAEANEARENX, flm, 2[o0-9]RERATERLBRSH
BT,

RBEANFHARSREAFAORS. BT {n}EREMAARKXESENK,
Blan[A-Z] B} ERAER=TKEFE. MREHESBEHES SRR ABT,
{n,m}, WIEAMEER TEEENX T ES R R/ RE, Blana{1,3} A —%
=AFRA, WMREZABRTHERE, EREAAR - ERE, BT 15+
X3, Wi{0}5*EL 8. mREFESHR-AAFHIE, WERRZNHF
S L GOE S

MBFETHENETE, WL ERRCIESMHSUFF, Itk Kb, HLek
B LT\ 23F\ G FX R A B RS . BT, \5IE)E
GHIFRF, BLUNLE—-TES.

R ENRERASE -, S0, +FA{UPEEHR R REIL B A BRIZREA
o, M | MEEERTELLMAAmAeREX, BESILSEx—8), #
fn(ablcd)?eflLAlabef. cdefdi® Hief.

VT RC BT AT IE M #as Rk & e IENI AR, Fldn, twelve|12/CErwelvediE
12,

RS SAEMTEEECEAER. BT ERIENeERE L. i,
"/x" IEELEAS A%

FCRCRIR AT ENMFAR, HRERKFEBRAXENREX, Flan, o/1LAF
TEOHFHMERASICEREFEFEOHKEZ2, BMERX AT —NEEH LT CHRIE
¥, mH—/MERARERL A Ak L AH RE RS,

LR ENREIXNAE -AFHE, ELETEFGE, BHERATHRESHRE
g, RbWRT, ERARRERE L,
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B ENFEXN RS- FFE, B —THEER, TUREREENL. &
EREAWEEN S/ \nEEMHRNE L.

<>

FERETCTT 3K H BRI R 1E SHE R & T8 & THIR RIS E S iR
AT,

<<EOF>>
RER R < EOF> > LR LK .,

(7# comment)

Perl AUt B ZEA IERE

(?a:pattern) 3l & (?a-x:pattern)
Perl MAFHVLAAE T . (BT 2B N ERE ok B, BMAaER
"HIR/NEILXKMa, A TFHEARITICERNs (GX&ME . ATEAKENESF) , LL
B B0g 2 A F A MCKRHMEEBERx. XKUY RAS1T.
(7i:xy2) (] [Yy](Z2]
(?i:x(?-1i:y)z) [Xx]y[Zz]

(?s:a.b) a(.|\n)b
(?x:a /* hi */ b) ab

flex s I —#P5r POSIX F P2 ML E F R TR IBA A .

[:alnum:] [:alpha:] [:blank:] [:cntrl:] [:digit:] [:graph:] [:lower:]
[:print:] [:punct:] [:space:] [:upper:] [:xdigit:]

XEFHRAR M HctypeZ R CHEM AT RAUNTHR, GFEETalnum, alpha.
blank, cntrl. digit. graph. lower. print. punct. space. upperFixdigit,
ERLBHBRAEHFESHES S, RN EE COTFERE -DFFEHB, Hlm, ([

digit:])%#r T[0123456789], iMi[x[:xdigit:]]ZHr T [x0123456789AaBbCcDdEe
Ffl.

REJECT

B exTMAIBAZANAEENIES ., BEHEINFEFERSHNLES, RLTFHE
vt A HEIL S . FFRSEREIECTHRABELL IR BLIX —ZhiE. H—A-ahtEthdT
REJECTH, flex#ik LR ECLREEEKXBICE, RGREIWEN T — I &EL
A, FHEAIGIFBRT o dE— 3 IR A BBV 81, pink. pinfllink, BI{EE
TMHEEE &
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ﬁﬁ'
pink { npink++; REJECT; }

ink { nink++; REJECT; }

pin { npin++; REJECT; }

.

\n ; /% WFHALFE */
WWRBMABRERiEpink, ZMBEANEASHWITE ., MEEEREIECTIEMNIE, W RHpink
S ICED,

[FEFHREIJECTHIAE e S HEMEAEHN TS ARLDE LBEAEL, #EHLST
&, FEATNIEERMLATMIME B A 2 B SR E S

Myylex()ig El{E

YA CERERPATHCRIBF LA E —~&KEBIEM, BEMyylex ()i B4ERAMEZLSIH
A, BXZAATLmEyaccFiEREEEI TSR . T—kyylex(OMiFMAK, ik
53 1T 25 F5 N _E OB FF R SR ARER s KT . 2Rl 47 BT 4% P AC B E B o A 23 R LAY IR S (65
n, R@Ey, WEANZRER) B, CERZICSERNGIBEIFS. S TERE
RSB AT R A BILEBAIE, SRR, KRR B 8% 8k R LA SL RN FF 44 IC A
=it %.

XERERATREL A Ayylex()RE B —NidEoE. MTEEEHABEGIN
INITIALREEEERBNRE, HAEREHFZEEEMARE, DMETinput(O)B T4
V8 R BT AR, PRPTLAE Flyyrestart(file)——X JLAIfileRd — Mr#ELO X
feElr, RAERIRIL BT & ML SRR,

VRATLATERE ) EBsr E LIRS, ERBEHRARIBKMN (start condition) BEEIEHLN
(start rule) . REIBIRZHE KR EIF ENEIERTEE, &3 AHERD Ak

PR RE S FT SN LEG K. BERERRAERA, Misrs BRIt E8m A= ey
E#EK, #lan, BRERMNES I TRICTILEFRL

#include <somefile.h>

W, RIESHIFRHEPET T ASTIES<, somefile, .. hFil>, {HEMREIIHIE
#includeZfa, EMHRERANXMHAHIL T, RATLMER— T RHRERER AN
(RTEFFER RIBE S A . ETER, A0 A R & RRERBN AT LR 1 £E ] 3t iR
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A ZET IS ABEGIN (2N FE124TH “BEGIN” —T) X B YaTAE‘IRE., #
.
#s INCLMODE

%%
A"#include” { BEGIN INCLMODE; }

<INCLMODE>"<" [*>An]+">" { ... ¥ &Fif—siE ... )
<INCLMODE>\n { BEGIN INITIAL; /* iREFHEHRE */ )}

ARATLAE S A % s Fiax Tk AR R &, Bildn.

#s PREPROC

XATRAE T /ML EARGIRAEPREPROC, EHAEMNIE S, LA<PREPROCSYEN
AR IR R RSP REPROCH HEN . lexF AR AIMREIRERREZL, kD
INITIAL, MATELREFTLLELYY_START (BFRAYYSTATE, CAE TR AAYlexif
w) BB, T—RBREH, FIRANRE—THeREFEEB FT—RER, Hlin.

%s A B C X

int savevar;
4

<A,B,C>start { save = YY_START; BEGIN X; }_
<X»end { BEGIN save; }

flext "TEA R % BSE SR IASRE . HZMRSRETBSHEBRENERETH
I o PR S BETE R, A EMRASIREEHEIHRN A ZHICE. Kb, BAHER
SHEAEZREERH, MIRTEREFERELLHT,

b R REERRIANCIEFERI A B EEE L.

%x COMMENT
X

"/*" { BEGIN COMMENT; /* LN#BIi:fEit */ }
<COMMENT>, |

<COMMENT>\n ; /* JlSEEREICE */
<COMMENT>"*/" { BEGIN INITIAL; /* EZ|EHRE */ }

wREREHEHRE (HER) iE, SBEXRBTETE, BAREEHANIZSK
A FECOMMENTIR B fi R B 2K,

unput()

Zunput(c) BRI FHcBMAR. SELNIRERABHERunputc()ARIFE, R
PAE— 4T B Z i Runput ()KHER £ FRLHEA . Eunput ()BT FREIRFHF4%
EARHRTAMERN, HEeR /R TiEEgkow SRR RIES,
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filgn, HAY RECTCESH4definelXFAIER, REEEIZEWIH A S #EA XS
ERRERIXA, —FhEB & W Aunput () RHEB R A XA, Glan.
oo BiAFES TSR EERES . ..

char *p = macro_contents () ;
char *q = p + strlen(p);

while{q > p)
unput(*--q); /* MEHRZHER */

yyinput() yyunput()

EC++IiAlZEaHras H, FEinput()Flunput ()HESChyyinput () Myyunput(), LBk
FC++ERB AT RN,

yyleng

Mkt R — LS, I SHXA BT RELLZE TSR FEF Hyytextd,
ENKERZEyylengd . yyleng K E Hstrlen(yytext) iR FE—F.

yyless()

PRATCATERIR AR B AES A i Flyyles s(n) kRIS HIHIn 57 . XERH LS Z A
RL SRR EN R AR EE R BRAR. B, ZE—THETREESIBF
FrRAERA, XAFH B RRATFEET KRR LI5S,

\" [AIAN {7 RASISZATMFERFESE \ Y ¥/
if(yytext[yyleng-2] == "\\') {
yyless(yyleng-1); /* BEIR/GHIGIS */
yymore(); /* M T—ATFH */
} else {
cee /% RLERFETER */
}
}

WRYES R F AR HS 5 2T A — T ek, XBRBEEAyyless( )RR
BIGHISI5, RigRyymore() k& FlexiB F— e 5@ MEXAFHE (B2RE1437
# “yymore()” —H1) , F—AESH-RZLLXA HHBHISIS1EA I HRI 85 F 77 81
Rl ifisr, IHBTFRHEMSEyytextd.
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Styyless()IAA 51 Aunput () A AHEIFIZR, ’-‘l#'ﬁ:’ﬁ*]$ﬁ’|%%&i‘]’&l§l, {Hyyless()i
HaEH, FEATLARIAZE—EEL, BUEHEE A7 778 %t 2 R I A% A 2R
15T,

yyless ()i 55—/ AL 2 E A A E &R LGERE TR EHEE 415 .

sometoken { BEGIN OTHER_STATE; yyless(0); }

BEGINiklex{# B Bob— MR E, HKigyyless()RAMMER 24T LAIZ SRR F
., UETEMNTUAFRNZERE THERIRA. WRFIEHERENEBES—
R RV RS Tax MR RIS, yyless(0) ¥ S Bialdsrbr b AR H,
HAERIC S W EE IR BIAER GXFRHESREJECTRHERM, BRMILKHEE

HY . SREJECTARME, CHEIHRICARBRER, B3 PREHBECINEE S A #iE
AR,

yylex()¥AYY_DECL

BEEE, yylexBiHARGAESH, cEFEEL2RERESBEFOHERIRE. %
YY DECLE X T 'EMIRAMT, fRelif e L ERFMrBENEEK.,

*{
#define YY_DECL int yylex(int *fruitp)
%}
hk
apple|orange { (*fruitp)++; }
ERIEYY DECLEWRA DS, B A Eiiyylex() s SE A LA LR S Z AR,

L4 {6 AT E A S E bison¥FEES P T, REKIARLAEZ XYY _DECL, THRVREIHER
RAEFEAEI TSP TEARBYEMZE. EoisontFiBikotradd, @HMELMT
BR:

#define YY DECL int yylex (YYSTYPE * yylval param , yyscan_t yyscanner)

TE 18 A 1y =] NI i 4 47 85 b W LA& A yylval _paranm.

yymofe()

YRAT CAZE BN A S BE AR FD rh i Flyymore () Sk i 13 lex{B T — /e SHLEFE MF HATIZ S H.
fldn .
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%%

hyper yymore ();
text printf("Token is %s\n", yytext);

IR A TR Rhypretext, BHHIHTRERE “Token is hypertext” .

Y IEMFEERXAF ERAE AT REE Lid 5 Z RN A RE, #Hyymore VMtIEEEH. &
RE142TTH) “yyless()” —FiPHIBIF.

yyrestari()

el LA Ayyrestart(f) R8BI 4T 28 MIT IFRIBRAER A5 H 3£k i Bua
Ao WSWEI2TTR “SEmA 5" —1,

yy_scan_stringflyy scan_buffer

X o B0k R R ATk o T S B ARE — /N EHEHENGEIRENX, H2LE
128TLAY “MFFFEBEEA" —T1,

YY_USER_ACTION

EAEREEANRE T EISERN RIS #RIT, EyytextfyylengiX B2 )G, X%
Wk k1% Ebisonid SHIALE, B IERE,

yywrap()

1A B R BE SRR B, BRILLEREIHAGA Ry ywrap( )R TR T2
fe, fntyywrap()iBEO0, RO R4S R BIRE 1, T8E5#78& #R E
— A FIESRKREVXMHE R, RREAZEI W FRERyywrap ()RR XH, E£I
%option noyywrap®l LA Tyywrap(VEA . F%IC S «<EOF>>ill B =R E 414
B RERA S,

flex B L Tyywrap OWIARIERR 4 B RIE B L, FREAZNRIRA E 6 Ayywrap()AYE, 1R
RELEHRAE CHRA, ARfEyywrap()PiEEOCREZVEHE LHRMARM, R
e Z AT B RV ByyinfE B A — RSO, @ % 7T LUE H fopen () RATH E.
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H6ET

Bison#lsg &%

A BERA VR R bisonFR FFRYIETE LA R & Fh & #EAD I TFN w] AR ek B . POSIXMyacc
HA i RbisonHIIEHTE, FLARNME&ERE R bisonAIEE 4y I aER #iL POSIXE R 2 4b
Ok

FEVEEbisonBIFMS MG, FIEMEREHE TR FBIBFETTA.

Bisoni& ik 414
bisonBFH =5 o & XEsy . BNES T E P FERE.

%%

oo AMIEELS ...
%%

. APFHE ...

R =A#or il AR o SEHBRT RS M. iAo ZSEN, BEMRRERT
LAAZE, =84IR BRI ERI%% AT 7T LA RE

s

bisoniEH MM SHR, BIRIEEN “RiN” , FSh—ER8TH, HF, ASHTH
LZAN, BEEFHARBEEFE. FSerrorfCHRHEIRKE,: W THMBHFS, bisonidH
FiERIEZE. (BTbisonABNLSHEL —ICHTICESEZHS, FLRBLEERR

IS AFAKBCIEZHNREFL Rbison A SIS nyyparser™A %, HME&EAE
— A ERHIR. )

iR T e = T SRR ALETF (terminal symbol) HEIES (token) . FEHLNY
FEERE HITF SR AHAEREEFF (nonterminal symbol) . IG5 WATLIEERASI 558
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BIXFFIF (BRFISSHH “XFIES" —1) . JIZEENREEILS &FH AR
GHMAFA TR/ NERY . TEA 4 A “F X AR 5.

E X &4y

EME AT LA & SCFbh, B2 HE P E U A BRI C TR SR 3R 4 B CAUED,
XFRGETR{ % EYcoded, BHEBDEFRBEMincludeft. FHBFESunion,
%start, %token, %type. %left. %rightFl%nonassoc. (ZWHE167MH “%unionfs
AT, F164TIHY “%startFHE” , FI6STURY “I2S” . F165HAY “%typeri” | %
158TIRY “RAEFMEAMERIN” XL, ) EXHS TLUEECIESHAMNERE, Ei
/¥R RFIR . PR XS ER, FTLAERE BAIELE WS R, € XHMoTLASE
A,

MR 4y

BNER s B & IE RN E LAHERCRIS. 20 MERY “ShE” 161 T1aY “HN”
PR BREE AR S B

H RFHIER S

R P F ORI RN AR #kbison [FARH WRICTT R, X485l % L5 1E Lah 1k G2 R A
MFIE,

ERBEFE, EXHADKESS—TRBOFECEPIEMGE, BB
i#, BRIREUbison X2 FREEHRENDATRRDT .

H;E

e (action) RebisonlCECIEH P —FKAMMERITHCKRS, SHEBARCIEENESIE
), Bilan:

date: month '/" day '/' year { printf("date found”); } ;

HERT L@ — A E e S E— 8 R AE A IER T S RRME, §5RE
—MEEFSRBCTREL, Biltn.

date: month '/' day '/' year { printf("date %¥d-%d-%d found", $1, $3, $5); }

k)

ATSSRALARFE—hLREE SEALNFS—ME. FF5E (FXE) FTUAR
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RIFICHKA, RRE165TIA “iE 5" . BI6TMAY “%typefEii” FI¥167TIHY “%union
A JLRRREZRIER.

%A E LSRRI, bisonfd JH4n T AR IAZH1E «
{ $% =915 }

R E AT HMNER AT S, ARSI EW TREY, REHEHERS -4 E XS
YRR A .

RANZHE

REbisonfy s HrH R R AW E LaEHBIERMERE, bison o LAFHBAEIRN
RIEIIE LB E, aRRAERN RS T 30F, bison¥f Bl —FKFFAIHN, KHKH
MEyATAZE, MEBNR - ERLT, RFIERASEEDIZINIEE LHE,
FAERIT ER AT RERIFAN FREASDE, Blan, LT AR w2 F0

Y
thing: A { printf("seen an A"); } B ;

thing: A fakename B ;
fakename: /* 22 ¥/ { printf("seen an A"); } ;

BAAXNFEBRAEH, BELESER -S4 ABTFNER. ASHERELAHN] G Y
s, FLABNGER RAE B ERrT LA E H 55— HerE (hak g s iR
FofE)
thing: A{% =17; }BC
{ printf("%d", $2); }

¥

XA F-SATENH “177 . WA TEERRT LA $1 3R R omAR i, MALNIK RAYIE L a1k
W AT LA f B $ 25k Fmisk A ShEEVIE L B Bl $3Fn$45K FmBFNCAYEL,

BRA YR — A R T USRZIIEED S BRI/ HAEFHL4)/H %, fFilan, X
&S A AT [R] -

%%
thing: abcd | abez ;

BRIMBIRIA—ABRAZDE, ERAEEBIEA2 %

%
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thing: abed | abcz ;

abcd: 'A" 'B' { somefunc(); } 'C’ 'D' ;
abcz: 'A' 'B' 'C' 'Z' ;
ERE G, EEoWBEHAFEERINH A4 16 2 808t k¥ E EIEFE o i
abcdi®Eabcz. 725 BT L ESHTRBH ERFEREZX — A, BRI EEERSR
R BRI AEAE EEES T —&HN, mREADEECZE, REFRAE T, EA
bison F] LAE I ERIEBI AR — ML SR kMl T — N EDEEZ,

HRABMERFFS A

TS A SR LB IS S, FTLATRATRA (R 17 5 2k 3 2 Sk A Sh1EE B & 1
HA, ANRUREREA%unionfIs LRI SME, IRUAHEIERPILIES Bk HBAZD
VEROIE, Blan, MRTEBASIEDIRBEMBEEEAscypers, TIRESNIFKRHIE L
et s EEN B EE Hicypers (ERMMIET) . 2RBI164500 “HF2E"

—%. MRAVRIEEsTRLBEE, 2HBERIntE, REREHETF—F, FH
PEEACREREY,

X Rz

bisonfEALIEEBIFMIEE TS A s Grh, —EFRT, EHEWERENL, N
MR, T —1T8MAFMNE, FEFRFAENIESRESITE, MbisonTLELEIXFIE
B HFHRT, EEAFHEFE L, EEbisonfi A FRME ST AE A0 5% A E|
SiriZiES:. TEEEFENENEREERWEEEMAIEFEL —id5RE
EMFIEE WS EER, EERTUEEXNMEEFESNWER — ML SH®HEB T,
{Ebisontl iRt T —/ P ERKHIE A, GLR, ERFLMRGIHFAEE.

LILE158TRY “RAeZMEE SMEH" —H g 73R KEBUE £ dnfa i £ o) /B 41
HREIL, EE234TH “GLRA " — W RIKEGLRHT I .

HZRAEE

ZibisoniX &% raf b FAER M T RERI AP . BBt/ RZYMIA£9/192,

ot/ IR £ i 38

Bit/V3%) (shiftireduce) WHERIE—NMAFHBFERFATRNIEE P&, FEK
AP SR — &N GERALY) |, MBI —NHAER GEREBE) . G,
THERXMEERAFENTLHR .
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SHTFBAFFRXX+X, BRFATRERIEEOWEE . (X+X) o XEFX+(X4X) . ERVIZH
EiEEISERE &AM, mEEBANEEEs eSS 400, BRIER
FERRERFRLAESR S, ENlbisonkFBidt. B2REI1SSTN “ReHfs & MmE
B —TIRIKEE 247,

JALY/JA L3
JAZ)/VHE) (reducelreduce) K HFER—/N25 AT LAGE KM & A RIBLNIEEHE . Bil4n.
"%
prog: proga | progh ;
proga: X'
progb: X'
XL R progath W LiRprogb. KEHIAL)/VAL) R ELX A0 LB/, (A EEEE
SREEEAENIR, S RESTR THEE X MO RAILT

%expect

AR RAIESEATRENA PRI, RFEbisonSRBRIE GBI EHE, W
HEBEBIEHERERMGRESSBREHISH (If/then/elsefEAY 322 8 H WAIHI
F) o IRRILAGEBh T & L ¥expect N, EX&FbisonfRRVIEZE IS ANIBH/EL
e, XFEbisonfE KX BFAER SR E - RIFMER.

PR T LAfE F%expect-rr NK&UrbisonTliiS A £ /A A2)/1389 0%, {HEBRIEVRE
RGLRIEHE 2R, TUARFERX A, BARL/AS R R B B IEEFESE
iR,

GLRiE X5 #7178

B BHE— M ESEX Fhison® WAILALR TR E R IE 2 RELE ., AXFHBFRT, IR
AILLET B & %glr-parser AR LEbison I BB ALR (Generalized LR, GLR) &5
Pre% . HGLRIBESHHERMREN, Hit LRE eSS RUIFITHIFRMATERRI T,
EorSEEXMMERNILS., WRAELHINZE, BrLIGR—-#HIiEEITH
B, EREKGRHE-FOR, EoWERN, BANFE—For, XMeotrdTA
RECECRIRAVEIA MM HEE ) BAEIESEREFBUNRA TFELMOH, X
TR E RSB EA.
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ZWHE234 T WY “GLR#HT — VT RIRBELAH .

Bison#z FF Y 8] &

bisonA SR, {HESLH - NAREHIR, ENAFBRNERI TS EmE
FR )

FRiE 3
bisoniEEE A — A% WEFIRZ QI T — A WL, R HF i H ETH &k & Kix 4~
9. bisonXHiXRKIELMIZWIEE REL A LEAILA “BIAFT SxlistE /= EEFED" .

Y S
xlist: xlist 'X' ;

BEHR{EER

MNAFHR B F%precide 22 # MmN i SR L L4 .

%token NUMBER

%left PLUS

kleft MUL

ok

expr : expr PLUS expr Zprec MUL

| expr MUL expr %prec PLUS
| NUMBER

XA T BREKEFPLUSHM AR B FMUL, HFL L EHERERE T, AR
HT PR A IE T SN R e Bk Bt/ R 2 . XA FFEE T 0hR,
e SR A i 28 e AR AR B L4 T 2 B F| “expr PLUS expr” i F—ANid S EMULAIRT &,
MREFE %prec, XAHLNEEEFAPLUSHIE S, M BELMULIR SR B4R, bisonki ik

Bit. B£H Fhprec, MNFICSEEAMULRIMREDS, FRLAERERIEEY), BEAMUL
RIE A,

— R REMI R i RS IA DA S, FInXPLUSFIXMUL, iEEMNBE CHIR RS H
%prec. B HERESXMEERRICNELEER, XN FhHEERHEELeftiT
(ZLE158TAY “PLESFsG A" —1)

RANBE
4 R LM o 8] T RSV T LD FER , bisond I — 1~ B 2 KUK IEHRA
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e, AIE LIS SERHE TR BB 22, 2L 46T “SHHE” —5
REEIE LM,

C++iEET =

bison®] LAF* AL C++1ETAHT 2% . A0RVRHIbison3C i Rcomp.yxx, ‘BHF & =4 4 BAIC+H+
H X Fcomp.tab.cxxFkXFcomp.tab.hxx (¥R7T LA - ofmi o ¥ sk i Sc ik 48
tbgn-o comp.c++, BHREHLL Mk Acomp.h++) . bisonib & EIE kL #stack.hh,
location.hhflposition.hh, BATEN TiEBE ot hHFEEH =A%, X =230k
FIRNAERE —BHY, FRIECREH-psiE%name -prefixJefix B B o4 85 A 6y 4 23 (A A
“yy7 AR R T,

bisonE X T —1lfyy: :parser (BRIFRER T 47F) B, BAE - TFEEMparseff
BA—E£ATHRREGSAKBANGIRE, SRE2239008 “C++HEHs " — kK
REZHER.

%codeiR

bisonfE & L ERA BT AR AR, . . KHUCHKED, HEHXERALANEER LR
B G B, R AR AT B E R RO M A% )G . R4 %cod el T
LASCTLE — A

%code [place] {
oo RREDHEXE ...
}

wIiplace, bisonFMFRZ AREST (qualifier) , ZHRMEEERERFFIIBEMLE,
HRCIEZRFR B @itop. providesFirequires, *FRiHINLE sk R SCHRITHER,
EYYSTYPESYYLTYPERYE L ZATAIE X 25 . X MTReabE B/, FrLix e B
ARER AL, HIIES2Z YaiAbison Tk THESAHXERTMAEANE., AHA
placeit T %codeff ARR B, o H AL T ¥ H &k B A% {F01%} .

ZRPRIC
FBAbisonEEIL ST —MEIRALE RIRIL (end marker) WIHIES, EfriCEARS
W, fEbisonFFEH, XALEHRIRICHE K Hsend TR,

Al AT 88 L AUR Bl — 1 F 18 AR A ARIE K.

Bison#EH% | 151



RIRIESMBFIRKE

bisoniF A& B2 &R TR R MAMIEHHIR, LR, —BENKA—-Mi5H®
HAER R, BIEHRE. LAbisonfeMBIEZEIRM, REFR, HELEIFE
KB AR, BRSRET TEANSBRMNEIRPHE .

1. EifAyyerror( “syntax error” ). XK@ HIREHIRABH A,

EMFEFE AN, HEIF RS- RBEHEHRT SerrorfRE.
BEHFABESH, BB — error,
MRERIBH =TS ZA B iR KA, bisonASREHMIR, HEERHP
’2.,

SNEERKBELZXTHIRKENGEE. MBS LEI72AH “yyerror()” . &
175THY “YYRECOVERING()” . ¥1730/7 “yyclearin” % 174THY “yyerrok” X JL
TREB X THPDIERERKEN—SSEENER.

 wo»

%destructor

Zibisoni K E M I8 IR FRERT, ENO S ERRFF STSE. mRI%ZERER
BN REZ ERFEFERRCE, RATLMEB FAdestructorERER
SRARARFERRENFF SHEMERM R RBEZHIR ., S0 TLARGEBIE B2 5
MR SHE, SNESTRERELNEE.

& EME ($0)

bisonfIF S EFTLATE LBk KB (inherited attribute) HELEAEBY: (synthesized
attribute) FEM (ZbisoniEE “H” B, EFHERFHIEHRTH “BAHE” ) . HLA
HARBERILSE, EMNEEZSIRHN L., EER LSS —-FHNBEEL, FE
RETEarEdmE EED, mafERBERNERNTSERSEAKBERTS (33)
&,

ARREEFEEL ARG AREERGE, LN ERSTHAIRTRBHNR. %
B— X6+

declaration: class type namelist ;

class: GLOBAL { %% = 1; }
| LOCAL { $$ = 2; }

¥
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type: REAL { $% = 1; }
| INTEGER { %% = 2; }

namelist: NAME { mksymbol($0, $-1, $1); }
| namelist NAME { mksymbol(%0, $-1, $2); }

ZEIFFRENMATSENTEE, mMREBEnamelis tAIZHEP BT LIRS FM
R A M. bisoni@lid LiF Ui R BN E KT I Sk KX —7THE, XfEX
BN 2 BB FF 5 2 AR s Bl h%0, $-1%%. A6, mksymbol()HA PRS0
FitypeRIE, EEMARPHRAEnanelistERNT T 2ZH1, ERBtypeRREALDLE
INTEGERZAIE1HZ2, $-138 R classE, BRETclassZGCLOBALEZLOCALT AR
Eid&2,

BRGARBUER AL, BELWRERH —RLL R BEIR, FHMKEENZHE
FEZEZANEERTHAME MY . XN0FF, MR FERIELEFEFSER b
FHHWAEF Tnamelist, IAUREELTIHEnamelist ALY, NN SMETZE]
HEL, iXFE$oFN$- 14 vl BB B IEHRAYE .

declaration: STRING namelist ; /* won't work! */

4R EHAENEIEEER, BRI E RNIES, LLCESHERSR, Bk
RELZSMEEANFERAPEFENGRBEERRNEER2RHERE., TERTH
th, Hlnamelist W LAGNEE A FH ARSI ABER, REEEIRRIZBEFNIEEHE
AHNMEIE, MAldeclarationdJiE XMERTLAIRIB 2. KB fnamelistiYE, HHE
FKFAAW Fnamelist P HAEMLE,

HARENFSER

LREEA— g BERER, FRMWESRHER (flaktype) HAEMH. B &R
IZERITF S I A HREMM P, bisonTEHEMN LR EFMORT, ROMESNERGH
BRI RRERR LT, Bigi, nfclassFitypery2e R4y SR cvalfitval,
BEFTARREENTRS:

namelist: NAME { mksymbol($<tval>0, $<cval>-1, $1); }
| namelist NAME { mksymbol{$<tval>0, $<cval>-1, $2); }

ENFI64TIH) “FFSE” —TREMELNEER.

%inital-action
MR MEIEES W B BN EEEDEL—ENE, ReLEM%initial-action
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{some-code}k ikbison¥s Mlsome-codeFlyyparsefIFF iy, H&6 BHEErE A1
RIS ZfE, LAkt R A A RAZRES (BNESELly, HRRIAZERD
EEHEEN)  mRERTFEELH oI R R, REAEASSLATR, &
#ifit%parse-paramiC EAWE ASHUEE .,

iAli% R 1R

AW, 1B AT T LA — 25 B4 ek ot 88 LA(E T A0 B — S IR AE L. lan,
R T XA

message (any characters)

EEANFE L TR, BESEOASHEEESIEBHTRE., REEESREINLRE
SEHREF BN TS, FALERESERIELNL T rTREA A FR AR,

AL 38 X T 5L TR SRR R MIB TR AT B BRI BT U BRI M ER, Bldn, MKkE
B bR SOAR Sl BEE IE A7 5 IR B — AR

1% EiEOTTE */

*{

int parenstring = 0;

Y

%

statement: MESSAGE { parenstring = 1; } "(* STRING ')' ;

PRIGAETRITE 5 17 a8 Hp PIE I FRIC -

A{
extexrn int parenstring;
3
%s PSTRING
ok
"message” return MESSAGE;
"(" if(parenstring)
BEGIN PSTRING;
' return *(';
}

<PSTRING>[*)]* {

yylval.svalue = strdup(yytext); /* B FITHBEL TS */
BEGIN INITIAL;

return STRING;
}
X BRI A R A BRI, BRI N LAME SSAGEVE A#RE SRS, bison

ATREL AR AT AR —Mid S, XM OL T N BRI BN B R FH 5 A2 [ 185 1 50 4 o 4 B8
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AT, ERZECFRAGITH, IASRAFE, FAEESERS, mRiERoreE
PATERIRIRE,, MCHIRILFEZEE Bparenstring.

BAGIF AT, ol BT LA 26 PR M5 B iR B parenstr ing b BiX M IR,
{}“ an .

"message("” { parenstring = 1; return MESSAGE; }

BEMEK TR, fRICSMESSAGETEIZIE R Mt J5 466 A iy HF A SRR &
B 45 5 15 20 F AT B RUIE . VRIE W T E 0 2 A2 1]k 207 28 v SR % R BE R R 4y
HAEEIE T L, REMHTREERTEENERE, aRERBRAE AT ABILSR
SHAAESA L TXH, RETLAMERZES & B E L EEE:, mamRiEEEBE
i, EIRES S BRI RBLEENES,

XF BT LA RIESIMEL., Fliidyacc, bisonfAT S (HARlex, FHHiR Sty
Fortran kK51 T) , 415 T 528 MFortran? BN S, M MEES N EEER ST
JLA BN B FSCREL TS 8, X TSR F, (B2 e ACK I 2
B BB R BB £,

=
N F IR
%E S ER Sy R SC Bl ok A% {Fng p G AS
%{
.. CIAABSREE ...
%}

S BRI N 2 2 1 BRCE A st DLBI A M CIR SOk b S8E FF SR B, fEyyparse()FF
KZAl. XFPGRERERNE s MDA EE AR R MRS AN, LIRATER
WYk S RY#includedT .

bisontL gt T LI M I %code POS { ... }, XEBHIPOSIEE TIZHREAEA B 3L+
FIfrE. ZREBIS51TIRY “Y%codebt” — kK YATIFEANEL.,

|-I-| *
XFIEs
bisonfE 5| S5 | = WAE A — LS EFE R, Flan.

expr: '(' expr ')' ;

EESF A RAE SR X FIC S (literal token) . X FID SRS 54 S Lak 2 TN
A EfFE GEEZASCH) X MAIEIE, SslEmTFECIEESFREDL—B.
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TRl S T 28 18 BRI R XS LR A AP SR P X IR T, (BRmMRIR IR T —H, W
AFRRERAIS S Z AT X R AR MRE TS R ER ., —FHE LATEARZLL
A TS ERA SRR FRHEAXFIESER. fltn, Efexidisirdd.

return yytext[o];

XEAE TIES PHITAE S FRRIER, mikbisonskMRIB LS A P FESTEIRBIFIFH
RIEHREEHIR,

bison L RV R4 FHF F & L— B &R FEIRBE S, Filgn.

%token NE "!="
44

;;6: exp "l="
BELTICSNE, EHRRATUEIEESSHEEMERNERE 1=, HEoHRiREx
AR, BORARGR ENERINERIC S SRS, mMAR—NFHH,

A1

A THIBYEIRIR G, bisonBE THEMRE, EFTUMREREES TR EEBNMF SN ES
L., EREMLLGE T locationsk B EEEFHERGEREXHBERCERE
B RES & LR EILSATC R LA T E5SIE R, HEAAZILSEyyllochiRE
EEE (flexifiEo i Hahl®TS, BRENRTEAMTICHEIIE) . BEHESITEE
R BN RL M ST —TBRIARIRIZE LA MF S EER, XEEAE -G
BHSHFRITEIEEE - ABHSHERT S,

exp ;

EERET, BTSSR E TLAE RS RRERLBIT S, BT HEMNSE e,
kR, BAIEREBKE ER—5H, RATLAERARAITe3. first_columniX#£HY
FORTK 5| HIZE R,

T E2HREFRASEIEEFERE, CEELCL2ETETHIRENTR, oH
HIRERAFTERE T HRFENAMNES, FLARR YU ERER SO E G E R
&, APAEE. EATRERENRLT_RERFRAE, ErLLETEE Bk
R RARLUE HEAER, S AT —E6T.

Y%parse-param

BERIEMAyyparse( ) MAFEEMEH ., MAEERIWETENRALBEFRA—EE
B, BULUERSRER, &ML TLOAIE LEMESE:
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kparse-param {char *modulename}
#parse-param {int intensity}

XA IRAMyyparse("mymodule”, 42), REEIEEDHENOZERT S FH
moudlenameMlintensity, HEEXEIFEHEHS S ML HRIRMA, BAZ Bt s B
yyparseiE LRI A EES Z A,

EEHIEEo TS ROFISERITRE, ERWRREE & A THESEIAER

EEZEBET AR ZROMIBERSE, SHELEIMBMEEI W ENLFRERHK
F B R A i

BisonigEZ 7 #Tzz A BHE

PRETLATER A~ BB — B AT 8 IR AhbisoniE ik St A BRI CIR SCHE

B iEbisoniE ik
KEZHWHRT, RIS EbisoniBkar &R HREIEM Afbisonii A b, B

HvisonBLOREPELE S 5154 BAUS(LIRD, R B EINEEO R EELTILE
HOMENREYE, IRATLLE R RER 4R 1 1% 1B 40 W7 22 Abison AU AR RR A .

4require "2.4"

BHEEMBCIEED S

HEbisoniBEES I SRERAHICTICH+LE (CIXEES, HFANSIISO C++) HIR
HHBH,

FE 3

fEbisonFEX A HIFIREA H £nain()Flyyerror (). AR KMEE ST RELSEEH
CH ERFEANFIRARE, RUEXHEREHAEE,

F i

ERNERAFR TSRS Z R A RNELE ST S EESNTEE, THE,
MEEBRARCT o' XHENXFILES, BAEES WS FEATHREREAATE
HHEIFRS|, BILAZE—GASCII ('0'AU4RAD248) HL2E LA RMIEEOF R LEBE—5S
EBCDICHLE FE# T ('o' HISEDE240) .

bisontf H CRIBAMEART SILS, FLMnR - MEES S A FEAFSICSHNIE, &
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AT LA R S b AE

R MESIEF A

BE, FrAbisoniBEALARA B, WA, HAFE—F ORMRIELE & rFLI
FIHEEAEREA .

Akt, ABRMBMEEEFSEM. B - XHEESREME, XHERFENF TGRS
¥, FBbisond — AN IE S AT LLEFEMFAFMCE 7L, YbisonbE 2 CHEIEER,
B A B DA St B 7 el 3 97 B A SCHERS RS HX Rl I A & 7 A AT
MR R, Frllbison s F R MR A B R 3 75 R T DABCRE EAL BRSO/ 9 £ R A0 75 35X
(ZRE148T1HY “ (™ —75)

KREBRBEESHAS AN REZFEARZEAARBESL X, flm, wmTHCHREA
=

a=b=c+d/e/f
BN 2 T RIRER
a=(b=1(c+ ((d7e)/)

e BE TR E S RVBLNIEFR AR (precedence) FE5A M (associativity)

7/

B A NRIEFRT—IMLE “BH7 . SHESNBREFIHEEERE, G,
R L+ Ea RS RAVIE, A+B*CRHIIN A+ (B*C), MID*E+FNIE (D*E)+F.

HEHE
B A Vet V505 20 PRI B 8 BT 11 (R SE 0 R e R A T 34 03 S 8.

BRI E ., WADHE, iZRALoH. MR-BELES, KiXRA-B-CHERE
(A-B)-C, MR ERALGWHE, IEEZA-(B-C).

AR ERF, tbfnFortranf.GE., RE{EI&SA4E, thEt2il, A .GE. B .GE. CIE
— N EERERBR,
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L5k A

ARk LRy . FIRERV A B E%left, %rightf%nonassoc, %leftf
YrightPA B BIER - RIERAZSARELES. WRILAEM%nonassoc R FEHHRE
LA MEIERIERT .

BETTHBMRARPAFHEER, ER —ITHRAEREFELAMEEINHK AR, Fian,
Fortranif &k Al REALFE 4 K7 A,
*left "+" '-'

Wleft '*' '/°
%right POW

DL R BARMIIRIETF R +F0-, AR P ERRIERRAR/, REREEITZPON, BRR
HRRIERT,

ERRERNEEIEBRIHSE
ik M2 S E AT LA i (RS4RI B S AN A . B ABUI T
LA 4 B R A A &b, EATLATSE M Wo%pre c TR, 4nSRIEH Yprec
RIS, AN 5% BT S .

MFERBHE/AL M RET, bisonZ LB ATREREMIC S REIFLZIRIMM B e . a0
RicSHIRERES, WLk, mRANBLERER, BagkHY., mEARER
AHRIPEER, bisoniEEEAM. WREMNEELES, B WRENRA
e, WopiBdt, MREMRALE S, BLbisonghik &R,

LAy LEI(E R

JUE RV B IRATLAE O S 2ok R AR (RO RBdE/ VA2 nh 5E , (BURBI DU IETE 5y T
Itk T ERLESR, TNEFESIER, ARFHEIRIARGCEREXIESE, #
A REWVHN AN THR:

expr OP expr
FANEE /LT BEERARERKRS .

R A E WA Eif/ithen/else, RATLLEZHERER S H AR “dangling
else” @M ABEEREIEE.

Z2RPETERFBMESNEE. WAL LEIS0MH “BisonBFRIRIE" 2 T R EHR
wprecHI—A~H WLIA) &,
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36 U3 7
AT AEKNMATIR, RBEEEMREAN, W2 RAESkELEC. B,
FHEZXA BT — DT REA =I5 % -

numberlist: /* %5 */
| numberlist NUMBER

¥

i ALY SCBL e 2 R T R W E o #riiE S . T HEX A6l F o i — /it 58 2 4 B
IR AZEHNREATIR, HPWexprfiiB LM bl O 20w L.
exprlist: expr

| exprlist ',' expr

WA BB AR LRRIIHN, MRS AR .

exp: term
| term "+ term
»

term: “("exp )’
| VARIABLE

HE (] 38 AR 8 32 B3 VAR I 4 BB A G S AR 6 90 2 0 A — SR B R 9 . (14K
FIES) s B0, HEAEEMNRERE L EHRTENFHE, XA —HR,

ZiEIAFAE
YRGS — A TR, KT LU U3 03 | e S A R0 2 A, B

exprlist: exprlist '," expr ; /* left recursion */
exprlist: expr ',' exprlist ; /* right recursion */

REBFHOLT, WRAICAERER—F R RRMEIES, bisonfbE &R B LA EA %17
ERBE, XEEACHIN AT EREE B ik 1k B B a0 78 4 Hr h i E I i £ &6
s, aRRERAREERENexprlist, MABEITEERLE TIOAMAFEER, Hik
BB 10 RIBNMIET R, P RIA20MTE: 100K ERFAENexprfiES. 247
REERET, FAEHRENexprlistibTEEZBMNARAEZRERIAY, A —FHwE, mE

PREERZB IR AE, exprlistEE Nexpr2GitiTIa4y, XHELE N ERHER & 7| R4
KIEASHBE =ATE.

HAIOTURAIRBXFIRASIIEE T B ER N L0, BRERIMMIEEESEEE

160 | SReE



SHIAE BT LA TTHRPIR, LHEABRFRE L HERNTIERE

%start program
o
program: statementlist ;

statementlist : statement
| statementlist ';"' statement

F i
statement: . . .

EXAEFH, BRER—AS 000FIBEANHMBFEESW, HadixdPBAREENIG S
(310 0004 TEE, TiAERIBRAFAI10 000/ ToEMIFTIEI K 2 BOE LT 8 R ULED
BEBAKT.

LpREEE IR TR TTENRRLTH LRERR MR 48RP, AiBIFIEERE
BEHM:
thinglist: THING { $$ = $1; }
| THING thinglist { $1->next = $2; $$ = $1; }
AR YR XA B F 238 3 1E 3 01E, PREE L SUFE B Ja 05 2R BRI A B 6l — ok
%, HENEEESERE N BEERAR .

YRATEAE LYY INITDEP THREEHIE oy tr a3 HEAR AU B, ‘B R HERAI A/, B
5200, WRTLAE SLYYMAXDEPTHE % B HEAR I R H ORI, @Hh1 000, B,

*{

#define YYMAXDEPTH 50000

%}
AR T EN I NEIE LEA A/ (BunionCEMRAKE) ME2MFEHHIE S5
2, mBERERMEBEELR, EEMEI6AFTY, EREETRFENELDANFR TERS L,
100 000/ CEMHEAR KB EE 28 VTS, HEE/IRARRSESD, (RTTRAFEE
BIRAIE SR L HER R/

A

bisoniBEE I —AHMA K. FAAMUE—AIREEMHITHE, KERE SMARAZH
5. XFidSfshErFiER. ATHERL, RNASSER, BASSERAR ELHLLE
ATLAERERY . BilAn.

date: month '/' day '/' year ;
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iR BHdatefimonth, #£, day. f&fyearti (#F S month, dayflyeardbsM7E
BB KA MLLE L) o BEFSHE SEFRAHNA LS (left-hand side,
LHS) , m#lRIEIEEE S MR EE (right-hand side, RHS) , AEATLAAZS,

WREEFEL L ANMA R LTS, B HUEENEN AT AR BT A2 4+
MESIFaE. THEMEZFITA.

declaration: EXTERNAL name ;
declaration: ARRAY name '(' size ')' ;

declaration: EXTERNAL name
| ARRAY name "(' size ')' ;
R REIFORM, £REZ NS SUAEERE. BAHRLINZAENHERA
RABE—E, TR IEIZNSQLIES:, MEEAEZAHESMEEMENE X TARIE
sql.

IEHICIE SIS AVEAEUR, EE B S A7 K 1t o 2 1R B 15 BB S B A5

date: month '/' day '/' year
{ printf("Date recognized.\n"); }
ZhtErp FICHRRS AT LA — bl s i ol e Rt BN, bisonS kb ®E (BRE 14610
B “Zh{E" FE156TIRY “fLE” WIRKMELFEE) . HIAER G AmHAL KR
RUBHYE R RE R LB (2 147TTH “HAE" RIRBMEZER) .

RN aT ATER B B A a8k «

expr: expr '*' expr
| expr '-' expr
| '-' expr %prec UMINUS ;
PSRRI — U RiE S, BB 1S8TIM “Bedfngs Al —%
REMELEL, £~ AGLRIEESHBE, BN ULE FA%dpreclf 565 7 W5 il —
SCHESTHT

R F A

HTFbisonC B SICSMARFE XA, BRBAFEZTELFESROWSEERESHE, T
[ A& bison AT {# F ATk £ 1751 %
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<>

(}

AHMA B HTRK S RbisoniZBkM &80 (2RF145TH “Bisoni&ik
gk —) . ITHESCE W FERELIYIT S, BAE%{ %}, %start. %token,
%type. %left. %right. %nonassocFi%union. 2WEISSTHH “LFH” | F164
TR “%estartFEH” | EI167TIHY “%typeri]” | S1S8TIHY “thegfnss Ak
A" FE167T1H “%unionfEHR” X LY,

E1E LB, ELTFSSIA—TESIAE, #an, $3RFHMNUAHE =TS
g, ZRE164T10 “FSH" —T5.

TEE L aplEd, eFSSIA—-MIESIA, e fRERMNAEE AT S E.
KXo HBs(sslkE, flwmz., 2REIS5TH “XFiLs” —71,

bisonIFMEN S| SR FIFEE L AICEMN L, 2NEISSTHAY “LFiD
27—,

EELHEPHOESIRE, RATLLESHEERESEART LR EEERIBRIAE
B, Bilangcxtype>3. ENFE164TIH “FUFS R —F5,

& X HERRICRBEAEE SHEE (2 RE144T00 “FHE" —77) . EXFL
AR FRCRID @S ${ g HE R, SRBISSTA “LFR" —1,

U553 6254 BN 6 U P2y 45 R T O SR BRLA 5 F A 55 — ML 4
WIFTEABRSY . £ SR FTLAHEERY, (R EREEREN, ZREIGITH “HN"
—i,

LA ESHN B A HEIR SR, £ AEN R LRSS E Sk S
ek, IEI61TRY “J” —75,

EFFRHNF, ESHRAERMNERIFS 2G5, EAF161TTRY "W —F,

HSAILAEE TR, Fi., HFHAT.
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HEALBRERS, ¥, EFMTHL. XETEASIEAE, EACHRAFR
LRSS, FE, ARFEREFHREASHILS, BALSLFTEHAET
#definesk fEACTIALE BT 5,

%start= AH

BB, thWRREES ST AR, BE—HIAHN, mRikR
A AR R ARG RN, PR LAEFR RS i TRE

4start somename

LA somenameVE A2 44N ,

EXZHEFERT, RIEBENRREBENHARZA LN T, BB BEEE A, X
¥startm P EE T,

518

bisoniEE I & T HIENFS, BIFEICSHIRAESRT, HATLIARXRENE, mRicSk
NUMBER, BBAEBRMEWMMRIFEHIMIE, MR TRSTRING, TR ERTGER IR FAFH#
E4ashs ManRERSYMBOL, BRI T 8ER4E A TSR PR IZMTF 514 B AUIREr .
BAARRBREEA P T ARMACERY .. ZonEEMintdFdouble, FRFHERN
char *, LARIRMFRITEMEHAIEE . bisond[ LI N E# AR RAF S 40 B AR
M, FLAERERS B 3Ih B3 £ EMRA A,

EAMS AR

AN, bisonBdCIETHBRARBRFHANSHE, B ECWLAEMALER, RE
%union= B FI| B A AT RERY 2R, bisonSEEMEIL AR SR Mtypedef, ZRER
HARAYYSTYPE, X TENEDHERBHFEEHEANERBENTS, RUBFEHE
MIR, PRATLAMER%typesk FHIAEAER, REWLUER%token, %left. %right.

%nonassockFERHILS, LAMET vl LATERR A 2B A Lo FC S 80 & A BL A 3
A,

5% ETREESS. $1FF R SIER, bisont B MBS R A PR Hid.

bisonH A A EACHKD, FLUMEMIRAIL TR 585 LAEIR, GlmERT —1
HAAERERUFM LY LAFREEN T -ICIESAARERE, HFFBERNICEF
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MIBHIR .

ERFF5RE

bisonLIFREMAFTSEMNBFFHIZFSHER LS, XFEL G ARFEST
RULHER, REBREELHESMF SRS LAREBRFANELH S ZAEE, Hn
$oxx>3IBE $<zzz> %

EANFERADBER, BAMTILPHRANELNS, FUNSHRSERNRDE. &
A o] RE0E B A = 2R U5 R AR FRAT G A R R S iR AN E AR A S ER E /Y
[ERRTEE, 2 RB152000 “GhRERME (30) 7 MFE146TIH “ZH1E" HTHIRBUE £ 1Y
EE.

b =
s
B, RERALT, BAEAR RN EES RN, YbisonBEEAEEE

HMHCSH, BiAyylex(), XBWMBAFEREE TR S, E8MALZERER, yylex()
BEF,

LS #E I ¥t okenE XN SHFERBSISHHEANFRH (BREBISSHH “XF
5" —W) . AIREAREAIC SIS LREE LHHr BXFH, Fim.

%token UP DOWN LEFT RIGHT

LS hAILLEE%left, %right. %¥nonassocckFE B, BMALARA f%token—HEMIIE %
W, 2RE158TR “RaeBELEFH

iESHS

EiRa S fiEEo s, LS ad/ VY BEkE—IRIR, — X FIESHIZSH
SRECESMFHE EFZASCH) FHEIE, MALSHSIRFHNCIESTNE—
2.

FSIL Sl E Hbison R ATKR S, RRSERTEMTERBFRHEAT, HLLEMNAEM
XFIRSRENRR, BT E tokenfViL S AFFEEMN ELERTHSES

%token UP 50 DOWN 60 LEFT 17 RIGHT 25

HWTILSHTHRNGESZEIROTH, ERXEHMEILT, ikbisonkRiEREAILSH
b S B ] L B 1
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kot HEMEILSwS, NETERBRESENEERIESETE. FTXT
BEME, EERAMNNCERER. X THSIES, RAALLEL-dR4frinEXkik
bisonflE—/CHIL, BEEBEESHAILTHTHIE L, ARBEVRNIED: b7 88
#includeiX M3k, ERFTLAEBSECKIHERMSIES, i, uP. DOWN, LEFT
FIRIGHT, anRURMIIE SO Rexxx. yAIIE, UREUSLICHRA® S hxxx. tab.h, FRE]
LAt %defines 75 B - - defines=filenamedir 417 /£ T3k E ik .

%defines "xxxsyms.h"

ieSE
bison'HHIEANFFSEB I LAG RIKIE (BB 164000 “PFSE" —T) . ATIESAL
B, REEERAES NSRRI SHIEE SN RAEE, CSESRRTFAELR

yylvaldh, FEEEBEMIEROHTEE, yylvalst & E R intE R, R LATE lexidE:s
Hreedfan TiIRE.

[0-9])+ { yylval = atoi(yytext); return NUMBER; }

it, ERZBHEERT, FRMPFESESEARPVERE, 2RE167AA “%unionfs
HA” 1 “%typeSE” LIREI16TTR “HS{EH” XJLT.

TEEEs b, REFAEHERBFEMCSHEERY, RAFTERMAEMKEER
FIRIE AT ARG SR, AREF % tokenSi B RER AW, IRA LA E LIRRAY
fE27,

%union {
enum optype opval;
double dval;

}

%nonassoc <opval> RELOP
%token <dval> REAL

%union { char *sval; }

Ztoken <sval» STRING

EXAEF, RELOPE—ITXABER, tbln==8#>, MicSEXHLERIER.

YRR EHE S, MEZERByylval PHEMAE. £F4, RATLIERESTEFTT
REATIXE
*{

#include "parser.tab.h”
%}
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[0-9]+\.[0-9]* { yylval.dval = atof(yytext); return REAL; }
\AT]E { yylval.sval = strdup(yytext); return STRING; }
L { yyval.opval = OPEQUAL; return RELOP; }

REALHYIE & —/~double R, FrLAE¥Ei#Eyylval.dvalHt, MSTRINGHUE Rchar *3%
B, BrLAE# i Eyylval.svald,

Y%type s R
URATLARE Fl%typestt S AR SO R R . %08 LA A F MR

ktype <type> name, name, .

B typeI BF LM EARunionE St (B R T HEM%union=BH—7) . W& M nameRt 2
A ETFNAT. SUEI164TIH “FRFSRR" 5 IRIE £ 101E 8f T,

ktypeti FIRFHIHEALN ., X FiLSmE, MEEMEA%token, %left. %right#
%nonassoc, ZLFE165TIHY “i05” FPEISSTMAY “MAZ s A4HFH" Ww.

%unionjs AR
SunionfSEIARIRN T H S A TAMANFECKTD (BUEI164TH “BSE" —%) .
AR I T

%union {

oo BEH L
}

I S B R R A gh e 48 T B8 SOk A 2R GYYSTYPERICH I union BB, bison#EAS
BEUnionFHABEREGERAHHCKRIE, InRIREEZ M %unionH, EINAREE
EHE— I CHEFC+H+IE A A,

IMBRAFESunion™= B, bisonfFIBYYSTYPEE X Hint, XFEEIFFSEEp AR,
YRAT AR T % type 0 %unionH PR A RIS B 5w MITF SR B,

bison{B4: K ICHIEE & 75 B IE AL BRI C O Fn vl s )3k 30t (BRAER BirdaE, &
Wiy & name.tab.h) &, BrUARWT LAFE 3ol 05 3C 44 o il o 4 25 1223k 3o e (i A
YYSTYPE., Ritskid, YRLmILAEIRE CAEBRIYYSTYPERTAE—/1 ke, REEE X
Msri@id#includeksI AE., EXMBFRT, RBMBLE — I btypedtHE HMFF 5%
R P B sk 45 JnbisonRTE(E A B N EH AT 52K 8

BisonMEHE | 167



AIZIERFBEIRE

VRl REAY R URRYTE S5t o8 /T LUCER R - 47 Bl e 2 ARIRYiIE . Bilan, — AR EK
HARBESTERS T ERoTHRLCERARES, ERES A ERSIERLHEE
Ripd ., —AALE—kHY (one-pass) CHIFHHE—NIEEL I és KICETIL B SFE
i, BJ\EDS—TEEITERLCHECIEZTAES.

BB HETUCE AR PRRAEDS: BN —miEsotrs, EE
BFPRANITZRNIER e,

AFHIEE IS
R VRE L HELRIES, R L@ Em— e aANRIEENSH A —ME
%, FRIERHANFEERETH - MEFIRICS. Flam.

%token CSTART PPSTART
hk

combined: CSTART cgrammar
| PPSTART ppgrammar

3
Cgrammar: . .

ppgrammar: . . .

AP, IR — MO B RCSTART, RS HR N R cgranmar B, MBH
—MLSRPPSTART, A4 BRI M e % ppgrammarftyiaik.
VR BAE TS 7 58 SR O MORED, (E B BB — ki — AR B, 7
By BT 8 FT LR B A B R R 1T

¥4

%

extern first_tok;

if(first_tok) {
int holdtok = first_tok;

first_tok = 0;
return holdtok;

}
%}
. <A AT SRR

EAFFrR, YRIEVEFyyparse () EIFEE Mfirst_tokiX BiAHAYIZ T,
R E— AR A RER I ENEF LR S MEEIITRANBRFE/, BHARE
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BRSO ERL, BN RARMBERI A RBAIES, BlanCHkEER
BAMCES A5, RATLE Ry 5k, XA kR MR RIC R E— MBSO
HETERITEOL T A SBAb— MBS, BRAEREIE N EiELE S, T
ARENBEERZLARMIEEAS, BXERRETRE TEMREEPEHR TR
HIFF S S B LA R IR .

B E, XMGEERSWR-ESTHEARNERNEAMREH+2F /A, flm—4
AL Sim ER RIS S MARRE B TUMRBRRARESNRETFE. WR—NME
SXhFE RS —EEHTE, BENHERNENER-MEEITE, REEEFE
AN B Y T8 SCah PR o PIBTRR AN R A ETE B sy 47, An R B HTH0R TANIE, TR
RERF.

EIE LD

B—MAHERE—NTEFPLEFAITBNIEREIWE., B/ bisonlEEo R ERA A
REYA O Rfyyparse(), H BiIARAEREIRE e yylex(), THidEHr 8% X R+
FRVICS{EZ &yylval, HiK, SrirRMESRS S BAREME AR Tyyactflyyviy £
REE ., IREIROUL R R R R E AR R0 A RS 35 40 7 28 U1 B 8 4RI Fn b4,
FHEERKE -2 L2EELER., THULREESFESNESEETEN M4
bison AT VB 2T & 4,

{# F%name-prefixs{ & -ptr &

R AT LA7EDi s ondE AL RS ob fiE 5 2 1Y 75 B 3F | tebisonsk G RYIE B: 40 W1 28 B 0 B B9 4 3
2R o

#name-prefix "pdqg"

XHEEE—EA AR pdoparse ) MIEES SR, MTHiHMpdqlex(), Einkk
%,

BRI, #gmi & Bfhyyparse(). yylex(). yyerror(). yylval. yycharfhi
yydebug (ZERyycharfR BRI S, EEITHNHRHEMBER) . Hihifksy
FraafE AR RS BEGANEEKstaticFlautok ), 7EEMBRT, EOIEBELR
EASFEME, BB AT LGB 6y 217 B/ - phribi i A5 & IR S0 A IO 2E SL3k e B
X— i, BE—A-bbrE T LA B4 BRFICSCHFRIRISR . Biln,

bison -d -p pdq -b pref mygram.y
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¥ =t pref.tab. cflpref. tab. hAUiBH: 5y #7238 , IXIES S HT S HIA O ek B2 pdgparse.
PR bR ER ftyyerror () Flyylex( ) HIth 2 fr & HIRR A .

ZEIRESHSRRIES R

SIS AR K PRI 2 T VB2 b7 B0 FClex AR BT 3%, (b A LA B T 28 0 1
BEARBOKE (BRBBITN “B—RFEFOSERESFE ) . B
S BN A FIEMR AT BAE IR AT TS HT B, TS BB AT B 5 R ik
Zeit

MiEE TR

BIMEAAE—A e AR, AR50, hRRERANyyparse()VBAE
fEB AT R By yparse(). HURME A FIIEL B BIX 2R — M, 2
RIRER A AIMCIH S FICHL B B A E RS 5, HFAECES MRS HAM—K

yyparse() RO BAERF, (HiBR#H RS FEELAMIERyyparse() ko HrikbE

AiiESES TS E S RERFPHIEFAM, 2KERFNENSE ATLARF TR R %
FEOBMA. 2REOTHE2130 M “Siiako S MAERSNE" —TREME LA
B ENER,

y.output3Z &

bison®LLAIE H#E M, U@ ®H &Ny . output, AEEZWZGELAnane.,
output, 'BRET TESHS T RNAREFRENET, (ERFRE--report=all17[LIE
BAE BLEY H SO

T iHE A 12 PbisonRFRIES A&

state 3
10 term: NUMBER .
$default reduce using rule 10 (term)

state 4
11 term: ABS . term

NUMBER shift, and go to state 3
ABS shift, and go to state 4
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term go to state 9

state 5
2 calclist: calclist calc . EOL

EOL shift, and go to state 10

BAREPRRESEY T MIEE0 A ZRER BN S, flan, HiE&S
Prag e Ay, mPEZHRSHEER—/NUMBERIAS, TEIFIENUMBERFEIEHEARIR fF 1)
PR E3, MR EEFASS, EHBHIZICSHURBRES, HTHAID S NRE
iR, EBEREYERIZREHBERTH Rtern, BRIMERE, ERES,
TEAEHAN0#7134) R ETEMERAXGRHNBLUnFRES) . EH
)G, EEoTresERRINUMBERIF MR M hterm, iEdko47es BIERE4, X
termE AR KERI,

WP, MREPRESEAA OB EMIELEHE,

State 19 conflicts: 3 shift/reduce

state 19

5 exp: exp . ADD exp
5 | exp ADD exp .

6 | exp . SUB factor
7 | exp . ABS factor

ADD shift, and go to state 12
SUB shift, and go to state 13
ABS shift, and go to state 14

ADD [reduce using rule 5 (exp)]
SUB [reduce using rule 5 (exp)]
ABS [reduce using rule 5 (exp)]
$default reduce using rule 5 (exp)

EAFFH, UbisonFE S SFEEBI/NLH R, RATLLESIZIEENED
ISR I— /N RIETF AU AR R b2, 2L 1S8TIHY “RERFES A A" .

BisonFE X 4

bison N ERIAT By accbk THARBI BRI ES M. WATDGEE e cir &7 R RR-1y
brEde & E X, XA R HaFEGAEnain () Fyyerror().
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main()

bisonFE XA — N E/MIEEF, E& THREREMIR, W EE, ROTLAERE
BHEk:

main(ac, av)

{

yyparse();
return 0;

}

AEAMBEGR R, MEBTLIREEA Cnain(). JLUPLERE S AN ARFE RS
AHERE A Afmain()REZHNESTRE. T CHFMEEREIR,

yyerror()
bisont iRt — M EAREIRIR SR, THEGE AT RNTUIE SRS H .

yyerror(char *errmsg)

{
}

AR R RS, BRBFOBIRGIRT LS &G SMEENIES (MERE
A4 5 R Fllex LM R A Tyytextsh) , XHMEERMIEESHBERH.

YYABORT

18 X e AR IR )

fprintf(stderr, "%s\n", errmsg);

YYABORT;
ERIEE TR Gl yyparse( )L BLE R — A ERE, RUFEHIR.
XEE IR IE —/ e mEr RO E TS S8 oA A,

B TIEES TSRS MR —1ICS, A EYYABORTHIHL M A ER & EBIE 73
E&FE BTl A &1,

YYACCEPT
5 L E R AT A

YYACCEPT
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{E 15315 &% sy W7 SR 5 7 BlRRyyparse () SLAMB B — A F{E, RUIKID,
XA TR 4y A 8% O FE M A G5 s E TR AT &8 W LARIRT R & EL AR .

HTELOTSETREEMAESFE —1ICS, SEYYACCEPTHIMNIZHEH SZE RIS o
= O8R5 —1id S A £ 174,

YYBACKUP
EYYBACKUP# AR 7T LA H M AT ic 5 HB e 4 B4 —ME S, ZESMT .

sym: TOKEN { YYBACKUP(newtok, newval); }

BRRFOCLUEBHLHNIF Ssyn, HEBREERZSTERNIIEEILSnewtok, HIERD
newval. WRKEMFE-ITRITERNIZSHEZHANELABOFSEL —-I/IIE, X
AN E L A Ayyerror ()6 B & R,

IE#GEFAYYBACKUP( ) IEF B, FILAMREBAFMR A E (XBILBEREARAE ES
b B —ME R ERBAERNIEDSE) .

yyclearin

B e EIEyyclearinf T LABGE— TR IERINIE S . EEREXEESHTER
iR FIEEA M, USSR ERRREREA-ICTHRE.

stmtlist: stmt | stmtlist stmt ;

stmt: error { reset_input(); yyclearin; } ;

EAGFEBERA AP FIBreset_input(), 1%FIEHAREHR AR BT 4R
&, BEEFERHyyclearindkfEFZEFHIRIIL S,

£ E17STAH “YYRECOVERING()” FI$174T(1) “yyerrok” BT RIRKBMELHER.

yydebugF#1YYDEBUG

bison L IF ZRIFIRERLED (trace code) HiIRGFEHOTRAMPEHFERE., XERERE
U, HEECERESMHN THLEIREE RNIEE TSI,

YYDEBUG
HFREAMYARE, EHALABSIFHERET, NRREEASBEERADN
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&, RelLATEbisonM)r 44T LER -thriE, SiFIECHLE B A SYYDEBUGE L AHIERE
H, X—ARATLLESCHRIFSRAM S ITEETEE U4 B nan FH R 2 % S8,
*{

#define YYDEBUG 1
%}

yydebug

TEIB TR RIS Hresh, BT RyydebugfEWliFEoT ST W™ FIKHH.
MR ERERHE, BEomEH-EHRRE, MFENASTE, RTLLESEMY
Rk RyydebughdEF(E, thin, FHXERFH A& ITSEEIN R 8E iz 7R il i
B RELI,

yyerrok

fEbisonfeMEELEMRE, EEFESMEIRMHIRAME, AHEEAGHROBRLTE
T =TESNILS. XE—ERE LER TEEoITSFRFASTEP B —HIREH
Z EHRIHBAIAE,

IRREEIE LS AR RS, Rt LB ERRERSEMRERFHIR, £
yyerrok Fl e LB #5 br 28 BB EF R &,

Bltn, BREFRE —1TaSRESE, Khei/asBEAFNTE, TieAFRANG4E
&L, IRmET-TESR—&FFHMHL,

cmdlist: cmd | cmdlist cmd ;

cmd: error '\n' { yyerrok; } ;

# A error UL Bk L BRI A SR KA BRI A, AFARBATH, Myyerrok 4 &miEs:
AT AR IR A TSR,

ZFE175TIH “YYRECOVERING” IS 1737 AT “yyclearin” #7,

YYERROR

A EREI S ERFD AT ARSI B F AR A B IR MG oS A HARE. R
RIS MBNEL IR, RATLAABEYYERRORI 4 S, IZHIRMNBRSIES
AT IRT —MZIEEAXFFNIESHEIR—B . —BI/RIMAYYERROR, iBZoHT &4
ARG EER S F RN ET B erroric SHRE, 2LE152WH “HiRi2S
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MERKRE” — T RERELEE. MRRFEE-ITHIREE, AR5 E AH
yyerror.

yyerror()

UbisoniF ko #r R M BE IR, BiARyyerror()REGHIRGERA P, HAEHE
BEHIR—AS8 . MREIRAFTFE BRAEFERE CHRIEHIAA Tyyerror(), &
MEE AR RRIE—FIRRE “EEEIRT ) . bisonEXFRIyyerrorBiAR A%
F LR ERRASEITHRRER L. XIE—THFELELRRE

yyerror(const char *msg)

{
}

HIMBEEyylineno& HAlfTS (BAFI130THY “f75fyylineno” —7T1) . yytextl
flexfF S R id S RYID S& X,

printf("%d: %s at '¥%s'\n", yylineno, msg, yytext);

HTRIRERE 2 MEE, bisongd £ REMBRPHATRERI T EIRERA, RATEE

KFE¥yyerror( )N RAEKREGHTIHE, REEIOKRZFERY, FHAMER LiESIH
S EEE2HAmREMNERTSREBET.

TEVRAI TR BTREAS T E A BB BE IR I, IR ATLAHE B R RERZ 1% B 1738 Myyerror ().

yyparse()

bison REVELE O Hres WA O R BGR Ryyparse(). MR FFAyyparse(), &
Pré@ ik B rmA . RS, EowRBORBFE, GNNERIEFE, ZE
BoE A HH TS, HIESLE1IS6TH “%parse-param” — T REMELFEE.

Bk iRERlyyparse(), EESH BRI ko T REEANERRET EFHAGES
B, XA Rlex= A MRS Ry ylex(), BERSKINATCHTM LKEFLHY
HkER ST HT .

% 017200/ “YYACCEPT” #1 “YYABORT” #i%.

YYRECOVERING()

EbisonMEEEEIRE, BAFKSMEHAHRNOMRE, EIERAFHRNVERTE
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HAT=AEENLS., IE—ERELRE TIEESTEERRZIES A--HRIFH
ZEHRIHBRIRIE.

MEIEES I EALEE IR R E Bk, EYYRECOVERING()REBIEF(E, RNLERE,
A BHERMIYYRECOVERING () B T LARS BhZh 1E IR M E £ B B ER &5 R IR,

L£ILE173TH “yyclearin” FIE174THY “yyerrok” B,
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RIE

= NP0 hze

A5 E T fEbisoniFkh F MU ERZE, th3E %k £ 7EbisondR & H3t/H S E R
21/ AZ) e IRAIBHE . bisontT BT A RUFEIR R B FIEF IR X thname . outputh, HNEHES
BITBIZEH, AEETIZXFERIES PR IRMETE RS ROIEELE—A PR,

EFIEFIE ZA, RFEEEBEbisoniBEa SN TIESR, EFRERITA FENHE
A,

FESTARRIFNh 5

AT e R bisoniE i ThEIhZE, BAIGIA—FibisonfVBERE, X/ MHERG,
— TR EEHERIER -T2 T (token) BffEbisoniE&Ba), FFHAR, X%
GXJLER—m ERFELRR, 1) fERERNMFFAIrE.

*token A B C
b4 4

start: T AB C;

HbisoniEE oA IRMIC SRy, X REHETBE) . BREIEESHT IR TAMB:

%token AB C
*%
start: AB 1 C;

A, FREFERE —/ a4, EoAVREbisoniBEFHESHER. fltn, BETA
EEEIRELT AFOB:

%token ABCDEF
%

start:

’

m O e X
-

I
x: AB C
y: AB E F;

I
'

177



(HTFHEEFEENGF, FANASEREHERRILS, XHERITRTLAY X% tokenfl
%%, ) AR A ELILIE R, —FRATERLSICS Tk I A 248 T4 5 TR AN
Bf, R T —NEEIFTHERIMICSRONIE, BoNREEHEEL, mE /Mg
LAIR BT % 3) :

start: X

I Y;
x: ABC 1 D;
y: ABEF;

b —MiLEEHAR S ERIEENA R —A AN, FTEXFTFH, 27X
*ﬂ}**%ﬁﬁ'ﬂjﬂ.:

start: X
I y;

A B O5, #AR -/ REFETHMzS .

start: X
| Y;

x: AB zR;

y: ABzS5;

z: C T D;

WA B € DJF, XMEESTEERMNz, BRHAF 54

start: X

-

E]

¥

X: I R
1T S;

I

AB
y: AB
z: CD;
LI BN R B, SNy, BRI RIR20E, HEHBEA
MizBYRRE, XEMNzZEREEL, BHEEH S B RGN BERAGERN S, &
RATHE ARGl F—F, 185r&0 REER XL HHNNE £/~ $,

ER S MBI LT RL— MM SFERZE, THEMNE —/MHEHIEL BT

Y
z
i
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start: X

| y;
x: AT ;

y: B
EiZRANG, REE—AIRE—ERN s, mNbeEEIag, Ak, k35,
A — A5t — My, Ry 194y,

TR REIPF

start: X
| y;
Xx: AT ;

y: AT ;

FEiRBAG, FEREE, oNERINFIENyRRE. BISaZEeHg, rLuxE
*’T“Uﬂ?@f”ﬂ?’ﬂ@%n

WRNFE—TIREHASH R, NECEIEZNT AN/ 1FE TN AL
R, BRI IBE S HIREE !

start: X

I y;
X: z
y: 2
Z: A

’
3

[ = L T =

[
fEA BZJa, RTFE—14%, EANzRERR, mizdea8 s, meEmi-wE .

start: X

y
X:

y:
i

-
E ]

v e

1
|
B;

.
¥

NN —

[BIERZET, RA 1488, FILARFEIEME,

3 IE

REAFEFRE, R/ AL MBS R, hRA S HRE T 1R HLM S
Sh—AFEEH I L, IR BIb— A H5EHLAEIRE, FRARR AL/ AL e, TEx A H
FERNxFBLMy £ — AL/ 5L 2E

start: X
I Y3

x: AT

y: AT

“XHERAHAR | 179



MR B — AR HL M IEERHE, AL &AM %E, THEXA 6T
FER M AN y 77 E— A2t/ A4 p 22

fEiBE iR EAE, BMyEERHMN start, XFEREE AT LAREIES, TtlIxd e
R,

MRLERAN AL HA4EE, bisonFH FIARIMZE, T4 G T ERMxFH My
BAEANREL VA%, HEERNFMNzHH 582345,

start: X
Y

|
|
x: AT ;
y: AT ;
z: AT
LB 3B TR 10 S R B0 A i S R D e SV R A R, SRR R AT
LAORUIE 8] B0 b 38 2 SR HE R .

THER—AELNRL) 0%,

start: x B
| y B;
x: A1 ;
y: AT ;
B FEX A FBRAFIE 2R
start: x B
| y C;
x: AT ;
y: AT

BFIAGFEA N RAFREEREToisontEE T B A LIEAZBTIE—MLS. mRE
BIAEB, SNy AR RTEMNIxSE IR ZRTiHE ., FEBE, MR EFIMEC, H
M xrp AIFREH M My B R ZRiTTH %

bisoniE ko #af REEMIE — e 5. THEX/FFEMBBIHIEA ML SRIEES T
BAFEMNZE, {BEEbisoniBEoraEd, RHAEEIRL/TL M5,
start: xBC

I y B D;
x: AT ;
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y: A T ;

MRAKFREEBIELRMBRNERIE, RATLLUEFEGLRIEZR S &R oXFPoh2E,
ZWHIE,

BRI

bison®]LLi@itname . output R EIFIRIEEFLERNMNE, ZXHRbisonfEMNRAERE
PLfE R . WAL X AR E, #idname. outputBINE, RETHRIfTE
Fname. outputfh HY W3R K E M IRAIbisoniEXEA R . RATLLEEHATHE -v
(verbose##3X.) ETHIbison 4 Fname. output.

B REEAM A E R bisoniE PV RETEE AW —H . BN EZERIbisoniEhE D
AEARERRE: N EBFHREEREZHEMBMAR., 55— N&EFHEA
HosHE=, E=E4EidStendEER2E. THNEREEF 28 FE A MIMIR
&

start: A <—NEZX> B <B—THX>

TGRS, BT RERSUETREAIRENRE, bisonRAHBNHRER
T, PEEAENRSHERAHHREL. TREbisonilA rTREXN R ENHSBLEAF.,

start: A chED B <BRED

Y—TRENRAILSHATLALER Z T REREEH AL B R, X 48X b T F—1R
o

start: a

I b;
a: X <REL Y <&\ Z;
b: X <iR&EL> ¥ RE2> Q;

L A TR oS A DX BRI AR, BT AR S AR -

start: threeAs;
threeAs: /* %5 */
| threeAs A <¢HRZE1> A <iRED A <RED;

BiEX MBI Z K =A, REIXMETFL, 4, 74 A, REB2XM T2,
5. 8- ANAy TARABIZFTRLF3. 6, 9 ANA, BAVEEESHAH—/VH1E B HE Sk E
A TE—TER.

start: threeAs;

threeAs: /* 23 */
| A A A threeAs;
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AP EHRATERA R A RE . —FHN 5 24 2 A48 57T LA R 5 —H R
FIAEEE, MH=E 2 RE.
start: threeAs X
| twoAs Y;
threeAs: /* 23 */
| A A A threeAs;
twoAs: /* 7 */
| A A twoAs;
FRIEZFEZTRERKAMWNN8E =ZTA, = TAREERMATEX, FAAGHEERAIRY.
IFREFXIY, XTEEBSAHE, HATMENAREEERETAthreeAsiEi
twoAs., INRBEIUEAL B ANIELSHFNZE, BATCEEEFREBHIXEREY 2L
Z)twoAsFlthreeAs, ZNRBIHEREM M THS .

state 1: 1, 7, ... A's accepted
state 2: 2, 8, ... A's accepted

;;;te 6: 6, 12, ... A's accepted

start: threeAs X
o twoAs Y;
threeAs: /* %43 */
| A <1,4> A <2,5> A <3,6> threeAs;

tWoAs: /* Z2 */
| A <1,3,5> A <2,4,6> twoAs;

WV, EthreeAsHRIBE—ITAZSE, B EATECLER T 6i+1HFEH6i+41A,

HAiAo, 1, RKEHE. FHERE, EtwodAsFHIB—TAZE, EEHITETROLER
Tei+l, 6i+3E6i+51A,

name.outputI AR

RAERNLLSE X TRE, WTLAF—Tname.outputFifERehzE, iZ3CHEI%RAE
AR AHIbisonF & H R, HELRSEE - MESY A MRNGIFIRMPAA IS
oraRE. EBEEETATEIEE T REMBIRPAS, DAREH HERREL,
BERBTHRMER. FFEMRE, BIIHIZREX AR E, FiZRET
BB RN AR SEHTIBHMAL®RE, UIRIZRERL LN ERER
BEBIEH aRE, RiNNFRA—EZUHiIEEMnane. out putRAAARIRXEEERT
R, bisonFiPAER X HEREEAR TR AN RS, ZERIMMKARSERR LRI#L
(1), EXEELAEZA S ME, FEMatmaIsFRE—2.
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J324/13 2 38

ZETHEP =X HEIED.
start: ay

| bY;

a: X ;

b: X ;

MA@ I bisonez T ER, #FLAREMAENT.
state 3

1start: a T ¥

Y shift, and go to state 6

EXNREF, EHESFBRCLBLHT —1a, REFIHY, EABHYARERIRE
6. KRR RAHERIR. XMEEN X EEEREL L= E /134154 o
% ;

state 1
3a: X1
4 b: X 1

Y reduce using rule 3 (a)

Y [reduce using rule 4 (b)]
$default reduce using rule 3 (a)

BAMESITR AT EIRIIC S YRR FIHA4 Z AR MR, FEXARES, BiEF—
X, "TEEha, WATRENb, XRWARAHMMNTLAMIAL), SR TERZRT /4
i85 ZaiRERMN AT AbRI AL B . X3 R TbisoniBi i IHEE . M TFRLMZE, e
SRLERVBKE. EMREER, EAHERNHRN B RELSESS, EX/6F
B, bisond&FIFLIHN3, FHAH Bl )H%E R HIAEEEPIIHNR R ITL)/102 0
=,

MANF AT RRSFICSREIRLEN . F—T XA ZHEES:
start: al

| b Z;

a: Xy,

b: Xy;

y: Y;

FPERER TS FEMTRE.

state 6
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Ja: Xy.
4b: Xy.

Z reduce using rule 3 (a)
Z [reduce using rule 4 (b)]
$default reduce using rule 3 (a)

EXNREHR, BESWRELIE—AVRELNy, ByTfERTa, el Tb. dE%
ERNTLSIES—HEOAREBAL/RLGM R, WREERLEAXENIET LT, BR
R, MEREHXHEN.

RIS H A EER ARG . FT X MEE:

start: ABx1
I y Z;

x: C;

y: ABC;

M ILIE S thbisonb B, SBEMTRE:

state 7
3 x: C.
4y: ABC.
z reduce using rule 3 (x)
Z [reduce using rule 4 (y)]

$default reduce using rule 3 (x)

ERETH, BHEOWRCLERA B . #Alxh RAC, BAERAxRNstartF,
A BEZLEXATMD WIS, (VUL RxKEy. bisonkEE M EEETEL ST
EIHL K R e i 3, XA BT AR R FLNS,

it/ VA2 i 5

M E /T2 rh AR R LR R — 2k, AT HRE Bt/ AL R, RIVHEEMTH
.

o F¥kfEname.outputHIOBHEIHLIEIR.

e FREBELHN,

o RREMRXABHIEE,

o ERELHHNERARRRE.

o BEHEFEHREHIETRK.
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THXMEERE B/ M,

start: X

bisonZ A N T B4 .

state 1
I x: A.R
4 y: A .

R shift, and go to state 5

R [reduce using rule 4 (y)]

REBVEE-ANBNAL0RR, wRBHIZSR, BHIREERES, BEHTLAERER
ZJE RLAFNAR A2y, B4Ry, 2nTFExw:

4 y: A .

{4 T LA R 7 V3 £/ Y3 £ b 28 oh 4R b 22 NI B HE ) O 6 R S 4R BBt/ VA 29 mp R P Y R 4y
N, HA% S Ereduce usingfrrhFith, ZERTHI, FHH M ZRATHINIR K &
— 3 T IR -

3 x: A.R

IER BT RIREA, MABSERN, BREMNXP ., XABITF RIS s RN RE 2
B, FACRYNFERRN, fELERAT—TESER, bison SR EFBHIHRMR
RS, FLAEXAHIF S, RERE R, EHBHIARSES.

TEXHFERELSBITRANGARILS:

start: X1
| X2
I y R;
x1: A R;
x2: A z;
y: A;
Z: R;

bison} & £ N, K- TR

state 1

4 x1: A
c xZ: A
6y: Al

TR
1Tz
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R shift, and go to state 6
R [reduce using rule & (y)]

z go to state 7

eI+, FLHPNT .
6 y: Al
5.9 Wl - 57 0 kA
4 x1: AT R
5x2: AT z
M x1fE T —NE B8R, BTLAMRE LAZNERE T8 ok RAVHBHE Sy, M NIx28Y T
—AMHESHARIES., IRARSHAEFTANZE T RELETRELRIEATTI®SE., X461
FrH Mz T LACARFF 4R, FRLASH A BERRAV X P A FEP R ERaERx1, S&E £
BE&zRIx2, XEEFERZyFIRM TR,

EHZREPTERFERESHAN, fEMHFA—EEMATLAEZR. BE—TXITY
JRAVIE D

start: x1
| x2

x1: A R;
x2: A 21;
x3: A z2
y:

zi: R;
z2: 5;

bison}F = In TR B FIFE -

state 1

5xi: AT R
6 x2: A T z1
7 x3: AT z2
8y: A1

R shift, and go to state 7
S shift, and go to state 8

R [reduce using rule 8 (y)]

z1 go to state 9
z2 go to state 10
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MRFATBETRETMELHHN L W, MSH AL EEE T My, Pilxag—A
BHRRE, RAESSFHT-MESRR. BIEAEB—T FRBE LD LEX3
SBT %, RAXHEANNAS BRIz, At MSREFMN zaf0z20, Rk
AR R 1B EH T~ ME S ERTiz2B SRS, BTLAMEH 2180 x2 & 5 148 2
B R E mix3 AR

ERN&EIANTBE/AL RG] B, (REGERBEH—H4/34 R i§iz
fibison, HRJGEFname.output R BIFRIIEE,

£ S name.output R Y iH3E

AV E BRI R, thZ¥finame.outputZRMIXFR, HRERANRLRL 0D

start: ABx 1
] y Z;

y: ABC;

bison&Z 7| HAN T NS :

state 7

c1
A

3 x:
4y: ABC T

Z reduce using rule 3 (x)

Z [reduce using rule 4 (y)]
$default reduce using rule 3 (x)

XEHEE-ASPE, BAT—NIESRZ, bisonBELLRZSENZ, HRILLFLEN4,
BA15r B BTN xR Ry . AT R LAGE A AR f e SR Sk frix AN bR, X HE
FEMRA$e5, mAEMNEHxRTHY.

T EE AL i R B FF

start: X

| y R;
X A R;
y A;
bisoniR AN T %,

XM | 187



state 1
3 xt A TR
4y: A1
R shift, and go to state 5

R [reduce using rule 4 (y)]

WRT—AESRRAVIE, bisonBERALHANy, WBEMNIxHBEHR, XRIFB T
R®, XBEVXHEFERTHE, XP—-1THERY:

start: X

I y R;
x: AT R;
y: AT ;

® DR IR RG] F

B WA AT A B 1320 ph e, BN HIRERIENIES, ifithen/else MR
HFl%, EHRMNGENAHELX=FFRZE, RMNSK TR TwfHERHPE,

RIEXIEE
RAVE—A BT BB T B AHO1975E M Unix yace T

expr: TERMINAL

| expr '-' expr ;
MhZEREANT
state 5
2 expr: expr T '-' expr
2 | expr '-' expr 1

‘-' shift, and go to state 4

'-' [reduce using rule 2 (expr)]
$default reduce using rule 2 (expr)

bisonfFIFHMNY BiRBIW SHFE—BHE/IFL MR, BIOGM—ERERRRBHT
HIRIR

expr: expr | - expr ;
expr: expr - expr 1 ;

EIHEETRE-ARNE, XEARR—ABOARBU, #kATRAEXRLERET,
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REEEHLER — BRI AR E, BAZXAERERAMN, (FXL, HHHRES
THEAR TR, K5 EEBRAbisonRI@ER 5L MM A RFK. )

TEHEZFH Aexprfll -fa, BEHCERMexpr@IR R, NATEAHEEHGITHE TR,
{Hfkexpr - expriizt—/expr, BTLAIREHHLATLAALAESE —Nexprz e, Aunl fE 5+
B—ATHR, MRT—NESAR-, BLE—ITPAEEEEEL, BAEEET -1
-, XAERERE B — AR R E. HEEWR T -0 52, BAas A& EnRy,
Mg —fTRBBHE, BT R,

K TRRgXAMZE, BAFULE—THimEBRMIname. output, FIHRMRAFERE, &
AT A SR A IR B A ARXMEN GX ARG FHiRE) . REHRREFIHRN
RIRIHE R R A- 4. XA RIFRE.

expr - expr - expr

b Rl Fexpr Al LA expr - exprAYsE —/expr, iXFFIL T ABRRRER .
(expr - expr) - expr

ERELEMHR. KEBMAITLARE —expr, XFFIL TRABRRES.
expr - (expr - expr)

XRAEEAAENR., fEikflexpr - exprz/a, BEOWRNRERAZEZAMRE N
2), FRAEEAERESEH., WREFEMIELSEEEW —FEAHERE, XU
BRIy 0h 28, bisonfEFEEH MR, BT-18 75T R RIER S #7,

AR I S THEE X R PRI i,

B7-1: expr - expr - expriIFmIDOH
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IF/THEN/ELSE

AT A3k B TUnix yaceF M. FEE, A TEBEERITHEMT —AEEHF.
stmt: IF '(' cond ")' stmt
| IF "(* cond ')}' stmt ELSE stmt

| TERMINAL;
cond: TERMINAL;

bisonHy &4

State 9 conflicts: 1 shift/reduce

state 9

1 stmt: IF '(' cond ')’ stmt T
2 | IF '(' cond ")"' stmt T ELSE stmt

ELSE shift, and go to state 10

ELSE [reduce using rule 1 (stmt)]
$default reduce using rule 1 (stmt)

stmt: IF ( cond ) stmt T ;
stmt: IF ( cond ) stmt T ELSE stmt ;

¥ AT RMEMEALE S, MR AT RGRABHT . XK EMNEHA MR LA
RN, A THREHERER, ROEERTHRE—THAHEOMEENRE. ELEE T
B stmtEUENIA, FEESI-—/ELSE, XFERRA A 5 R J 100 &0

stmt: IF ( cond ) stmt <return to here> ELSE stmt ;

HERHZTE, REFEB T 5hRE S SR EMRAMLE, X4 RE 5 w6+ a
expr - expr - expriRAR{L. {(ERZMAIER, 2 TIHAIF ( cond ) stmtBElstmt, M

stmt: IF ( cond ) stmt <here> ELSE stmt ;
Rk B BEA/ XL T3’

IF ( cond ) IF { cond ) stmt ELSE
B2, REDERITIHSE?

IF ( cond ) { IF ( cond ) stmt } ELSE stmt
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BAL XY AVE?
IF ( cond ) { IF ( cond ) stmt ELSE stmt }

TE— AR M LB X R,

BREIIRIFE
AT BT — A B T Rebison i 37 -5 2 By I 15 LKA

start: outerlist Z ;
outerlist: /* &2 */
| outerlList outerListItem ;

outerListItem: innerlist ;

innerList:  /* 4= */
| innerList innerlistItem ;

innerListItem: I;
bisondit &40 T i %
state 2

1 start: outerlist 1 Z
3 outerlist: outerlist T outerlListlItem

Z shift, and go to state 4

2 [reduce using rule 5 (innerList)]
$default reduce using rule 5 (innerList)

outerListItem go to state 5
innerList go to state 6

BT E R — S aobrx A EE, RO RinnerListAZSHN, ZHM]{E
BREFFELAEHAERE, Hllstart2KFHN—1®E, BACERBEZIEAT -4
ite, outerListMAEEHINIFTRER — MR, MR EOBEZ AT -2 SHIIE.
BT ESouterListl & —outerListItem, BEXE—/innerList. &N
WA, innerListFA&®4GinnerListItem, B hinnerListItemdy F— M2 S£I,
TRV RN REET MRS ZER T, RidinnerListmEIAZ, X
outerListItemit AEE(E(TIE S, FRLATRI1Lh: L rTfedbEouterListiIRE, BA
R E — T H RN, outerList/a I LARRBEZ.

A X SEER R4S X A — AR A . TMRIAIESE T —A-FTae A% M innerList, HalREMN]
W& R R — A WEE A MouterList, FfiAn{asniE s~ 5113 2 Wil i b B 45 R AIWE 7
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LEBATEFE - TEXBAFIRRER, BOEATLLAZE, innerListfFE TouterlistHd,
MEAATEZEMIESRKERinner ListTEHRMIFBIEEH, REMARIRARLE 4
Z, ERE—1TZWouterList, BE—1THHE -1 THMouterLlist, XHERL T/
innerList? XERFEL LAY,

XNEENRBETERZRN. EABRE-TEAREHBI—DMER, ERLE
AEMIESRORBEAMERHR ., BT X EEEX LEZIAIEAEMINGIER, K
JGRBE—2, ERILAMBRA BB E S L RHA —48 HFN I E & .

start: outerlist Z ;

outerlList: /* &5 */

| outerlist outerlListItem ;
outerListItem: I;

HEXHEFIELROEEROMEE. EZHNTEERHIEERMMENR, REARE
idfEouterListItem®{# fl—Etrx 5 SR ETEHR I BT, RMNESEEZD
FHIEER s 4R 4 — S gy,

IRIN(AT IR 58 2

A T AR AP - B AR anfel A B AR BT R B vh 2 . A& THE AN R & TP & HEN 2%
£ bisonH PR B e,

YNNG R, BATFOZEEMPBEA R L HRONETF ., BF KT, 4
PR T EZMMZE, REKENHRLRBHEET .

MRREEAD—TRAAHNIE S RBIER SIS, BESWEPHMREFEREE
BEMNFSR ZSENA—FE. REEELERHMROERE, AGHRABEESES
EWMESE, mRESFHEARE, B2 RAFTZARIEEREFREMAIES, SR
AFZERMNBREFNESE, ERENSRAEX. R—TESHbisons A A,
ALANNTE KRk oT R, FrEAmRIRHEER TIESHHR, MEEREA B4
REEIRit.

IF/THEN/ELSE (#i#/)329m3e)

BNEFBENREEOBEL X R, X EHEHEMHE— BIRFE T X
[AZ)0h3E, RINMARIRE. EHFETibisonfbHX F4s & hZATBIA & Lk R VRIT &
By, [EERf RE e iRt ER? RENEEAAMTILF: (1) EAEMbison
HfliR s (2) %2 EIEIEE Hrname outputP T Y, & (3) TE %% Bed: I ia) SR
H AR, — BREIE TRETE 210 AR 2 R 20, VREEA R 1% 1kbisonH %5 F
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CPIARE . B ES L IR E AP RA R R BIR BRI, W H A RXME
HEHETF AR A MRWR B IR MR, RESBHETXRHIERHERMERHERS
X5tk .

i X o irh ZE bR o T i H IERR B A AR A L ECEIRY I F/THENIE A48 5 S r RO E I
HAMTEEE B

stmt: matched
| unmatched
)

matched: other_stmt

- IF expr THEN matched ELSE matched
H
unmatched: IF expr THEN stmt
| IF expr THEN matched ELSE unmatched

othe;_stmt: /* FAbERIEGAIEL */ ..

e other _stmtRE TXMES FH HMA A TRENED,

AL AT CLE A R 268 % 2 75 W Sk (F B bisondE anfal SR X Fhah 28, XA Lot
BEER, MEFHIESHER T —ATHENKE T ($t{RPascalli®iibEE) , RFTLAINT
SLHL .

%nonassoc THEN
#%nonassoc ELSE

%

stmt: IF expr THEN stmt
| IF expr stmt ELSE stmt

-
;]

IMRFRE S A HEATHENRRT, RALMER 14125 M%pre ok LBLHEFERI &S
x:

%nonassoc LOWER_THAN_ELSE
%nonassoc ELSE

%

stmt: IF expr stmt %prec LOWER_THAN_ELSE ;
| IF expr stmt ELSE stmt;
X BRI R ) R AFE T RBHELSEIE S HL stmt N 2 Al . EBE, RFEEAZXME
‘F (%nonassoc ELSE) FOHLMI (iXE%nonassoc THENEE%nonassoc LOWER_THAN_ELSE
Ff%prec LOWER_THAN_ELSE) &r3IRT—ALkS, BHIL SRR S LERY
FIF AR E S, Fli%nonassoc ELSEHZFE%nonassoc THENB(&E %¥nonassoc
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LOWER_THAN_ELSEZf5, *FHRAEMAME, #M%nonassoc. %leftBA%rightHikA
225, EAXRhz I ERAHNF RS A BENILS.

XL ERBEMRA T Bahze, BoR e, mRREZKikbisonxd—L
B/ (AR B, WARMBIEH FRE2ME L, st /G, JREMR
%nonassocht, BMEURA/NOERMT SEpRAAMMN], bisonflRATLMREH K., K
b FE L)AL b 22 AR B bison I b R g 17 1B ok, A IprEiint, M pRETLLE
T EME S A . Bltn, AnRBMBRKstmtii/FEE% EABEGIN-ENDELHE BT
WS, APATIF/THEN/ELSEMPZE H 2R BERRIR T .

AR VRS BB ML S RSN R B & R EM 2FER A ? W ILRITF-E1SEALE R
CAGE 18 T tfd B R R 4 -

if expr if expr stmt else stmt
if expr { if expr stmt else stmt }

BARRMEE, RS HSER TEHFZORFN, FARTE?

if expr if expr stmt else stmt
if expr { if expr stmt } else stmt

BERRL., HLIHEAMM. 1B (FWWATF-ELSE) A E &SN ESAS(EIEE O

BHRBIHELSE, MM ERSFEFIEELEOWE AT ABIMELSE, EXHIRAIIF-ELSE
sk Foik L FFELSE.

HRAITF-ELSERCTINELSES BT T FAERE, IR RAE ERBHMGAREH, L
i, M F—EBHIFRRTE—/ELSE, MXAELSES®E—/ TIFHHREL, WABHTE
MTHRBEBRENL:

%nonassoc LOWER_THAN_ELSE
%nonassoc ELSE

44

stmt: IF expr stmt2 %prec LOWER_THAN_ELSE
| IF expr stmt2 ELSE stmt;

stmt2: IF expr stmt2;

BEREX LM, BASESTLEH T REXNEK.

BRERN (Bd/30mR)

IR RIE R AR MR ENCRFIROEN, JLRAEMARRFSREIINE
SRS
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start: outerlist Z ;
outerlList: /* 23 #*/

l outerlList outerlistItem ;

outerlListItem: innerlist ;
innerList: /* 2z */
| innerlList innerListItem ;

innerListItem: I ;

fRE XA R BRI, AL MRRX R RA G IR TR & SOX EHE3, B
BN EFHRMBEANENER, ZRMEIEBEARALBENTINEBEAREAE T NFE
W, EREMERE TouterListTtemfr XKML —FER T HENEFR TR
fr—il, mER—FERL TR —HEHA AT —HE. WREXPERRERREEAE

B, B2 T CABERE SR — R, WA R E RS OINRIER, IBAREMARTE
.

start: outerlist Z ;

outerlist: /* &5 */
| outerList innerListItem ;
innerListItem: | -

AR A REREANEES, L EFHINETER.

start: innerList Z ;

innerlist: /* %3 */
| innerList innerListItem ;

innerListItem: I ;

=2k b, RAOFEEELEAERMRENEREE EHFEAFSHER, BAMN1IEbison&E|
%, WEiERNMARBIESX, MESENRELUTREREESHOIETIIR, RATLL
B XAE S R ER T MouterListItemFIMA—N45, AMBRREIHE

start: outerList Z ;
outerList: /* %5 */

| outerlist outerListItem ;' ;

outerListItem: innerlist ;
innerList: /* %3 */
| innerList innerListItem ;

FIEX LKL (BiFE/NFLMR)
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| expr '-' expr
| expr '*' expr

;

YR VRTE A — FRPFRGARIE T iR E LR AER, (R SHE—REMEIIRL4MHZE,
AR TRER TR 2%, D mRx @ e A T HeE R, B
fE A - R B ERTEE, RAERBEHEERARN LT XHEIfRE,

ARMEAWEET (BH/AL PR FIFL/NTLHR)
K& JHEE/L M5k B FoisonHIRM AR, BRI, WR—IEHIHET
AR AR E ST, RO TR A, G,

statement: command optional_keyword '(' identifier list ')’
optiunél_keywnrd: /* Z3 %/
[ '(" keyword ')’

EABIFER T — i, EULTENGLSTFE, ULTHHLLEARESEENRIRS
RER, FIAEATEFILIRFESHEEMERT . bisonfERFMARPHE - RIES
B EE & R & — A/ 3 202, HABILEIRIXA B S R & X8 F 1 —3aid
RARRFFFIRN—Esr . RRAE, B #HEoptional_keyword# il A #53 H
fES: MRRGE, EHBL— /12 Moptional _keyword#ill, #AfGHERIFRIAMFFIF
L. tnRbisoniEiE oG B MATEEE LML SN, EREEHNHIAENZER,
(B2 M K Hbison sy 4 WLV 1B 547 28 LM BX — A1

bisonfIBUA SRR R E B, WREUEERIAFETENREFT XFHFL TR
WX RBFRTIER) o MRRERLLRE, RATLILEER T EERITY
HAHBRINZE , (EX R E IR AT REFIA XA &R,

BRI AR EAx AR, SREY R statement optional keyword# LMl .

statement: command '(' keyword ')' ‘(' identifier_list ')’
| command '(' identifier_list ")’
X FEd, ROEBIEZIWREBAMNERTLZ M AIRNICSEH ERA—1Tx#
FEE--DERIRRF, ABE T AE AT LA 7 5 AR SR,

mEACATLLE R FXA61F, HEXHEELMHNMB AR, XFhEBRRETEHER,
B Abisonffiid & SIS BBRIEK . ZTHIRERSIEABE LA R F 5l E B P BAVHE
HENALIIRZE, XFE LT W TR S B R S RIE T A S R ERGLRIEE ST & .
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AR A EFE L TRSBEL)/ AL 005, A EEFHNIR .

 statement:  command_type_1 ‘:' "[' ...
| command_type 2 ':' "(' ...

command_type 1: CMD_1 | CMD_2 | CMD_COMMON ;

command_type_2: CMD_A | CMD_B | CMD_COMMON ;

RBAELECMD_COMMON, BRAEBESWRERTI HHESTREIES 2K L&Y ES
P& command_type_1&&command_type 2, R EMFR HGHESMEESTFERNE
EWMANILES., BB ERERRFEL, SBRINETEEAIIE, FEFANAEE
&, RNSET—NHTEXFHEE. '

B — Lo UL RN A 18] @ 3h 18 B 4 B 48 3 29 8 BE A R0 -

statement: command_list { <action for '['form> }':" "[' ...
| command_list { <action for '('form> }':" '(' ...

ENEHECEWRTL, FUMRAREAGLRIBE ST RNIERELEN . ERE®R
ZRAAFHATIES, MLALRMIEES T S&EHAEEXANTRED . RIFFHSHEERE
o BT B ANENE o B 8% Z RSBl — SRR B, BN UREIZIESNEE )G,

statement: command list ':' "[' { <action for '[" form> } ...
| command list ':' "(' { <action for '(" form» } ...

MUEE (1F)/[L4HR)

XFMER T, HRGZEBFELEMFFETHN, miX MmN T CASRZ B A XA &5
MESR, 5% HbisoniEZoHras i ARULX P SEHI B B B 5 IE R THER X IV A R A
HIEBEsr. Bilan.

person: girls
| boys

3

girls: ALICE
BETTY
CHRIS
DARRYL

T e e —

boys: ALLEN
BOB

CHRIS
DARRYL

A — — —
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XM EILTECHRISHIDARRY L EAETE — A2/ 1A2ah5e, H Abison LEEME CIIEER A
#1hgirlsifiboys., A LM R X AR E, THREALPH—Fh.

person: girls | boys | either;
girls: ALICE
| BETTY
)
boys: ALLEN
| BOB
3
either: CHRIS
| DARRYL

ERMPXNFNRBRK, LREFEFER, HAERBFIIRIBLHE, REIZEA
e anRRFBEENEE Ty, (BRgirlsfboysEbisonfiii FRIR £ 3075 4 51 FAY
&, ROZELEBYR? THE—FMATRERIRR G L.

person: just_girls
| just_boys
| either

>

girls: just_girls
| either

.
3

boys: just_boys
| either

¥

just _girls: ALICE
| BETTY

¥

just_boys:  ALLEN
| BOB

.
2

either: CHRIS
1 DARRYL

"
¥

B Hboys | girlsfuh 5 #f4i8ok. X ILGLRIMHEA 44, BAERAE
B U, RS E.

BRMRLELERERBSIE? ARRTERE RN S ER s BRERETS, B4
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RIS R E XA HLY L R, RIGURAT CAMERHGLRIBEZRE O B & LA R IR S U E
HIHE A g B A AL ER X A — U

MR EAGLRIEE O HTE, bisontF (I EBIARIRR R — LAY Eok B IHZy/H
#yrhge, kR EFEEbisondtiik S — A HELAOMNI . FRLAERTE S —Ngirls | boys
A 7B, CHRISFIDARRYL¥FERgirls, anRicHboysFigirlsHRMMERMIE, A4
CHRISFIDARRYL¥ Eboys. TRIKASFERIAL)/ALPEIEEEE, Mmbisons AIRIH
MrE Ay, (HXARRA RN,

IS4

bisoni&#L Y Z UM U R RIBEIRA—F, ERERMNTHAOMR, +5F1R
H T — Lo AR AR . EREMET S, RISFEIIARTMHIR,

AT B AR ESREESELBEN B REMXMPHERMEEE. A LLELamTH
Wk EfTR 2

»  fEname.output FIREEIE/ILIE IR

o WhRALIHN,

o BREFSERIREEIN,

o RINBZHHMERSZFNER,

o EXEAER, REIZARE DN FEMHREIE SR

R HIHZNIAE IR 29 2 Fa ry 25 il 4 & TR 16 S iy, IEanFRNIAT RnauAbee . At A A

ETRER A ZRCAE TS ARMNG “MEMHL" A4, RN TIREE Mgk
AHLH B AR RAR B 1AL R IR,

%)
1. FrA A2/ b2 fiR £ /A2 h 38 IR T B 8. BR Tbisondf A
ERBEAXANREL I, TR 2 EEES SR SE R R

2. BRI —-NLHEHBIESHINC, C++FFFortranfViEE:, ARfFHEEbisonkhITE.
XAMBHEAEHRELD? (EA LEi#EEE. ) Hiliname, outputiitl, REWE
SHEMRE, BREA ZH?

3. TEEGERTEXA%NE, B-TAhTAIES SR T UEEERE XK,
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$F8E

HRMEHHRE

Al —ZEHR T EbisoniF i H A IRME AR . ARERMTFHERNPER HE REIRA W
b ——1E %t R AR B BRI I IRAY . AR AL T — B AR RIBE IR AN
R G RRBIEE T & .. TINFESFEIZENSQLIEE I RBURXEH R,

bisonf& t [ erroric 5 Myyerror () B, B F—ABFHEMRARILECLZER.
B8, HxMEFHHTERRNE, SR TRETCAmNS, REEHFOHIRKEN
AR BE, BERIEEIrSTUEEREA Z SRS NCHEREENE, LAME
TREEFAEIRHRE .

=]
IR
R POZ R T RE A LA HEE RS B . BUAMbisonB iR HUNEHE LI —NME
IR, RERE LS., EHNBE TS, BIAMERyylinenokRETS . XILHR
IR E, BELEMREX N XHRKMMER, WikiBHEREZTPHERE
L& . bisonf{L e, A2BHBHsSWR, B -MEAR NG ERBHREIHS

R, EBHHEENTSHIES, ERMNAETFH, RITEIITONHEZESS, ~Adk
Bz B (5 B el AR — A T R R B R B AR 3CA

SREMATRERSIRIEEEM, BRNTUME /MR ERAEE R E LS K
PriREIR, Blfn, EF2ESS, Y LNERERAERNFHE, 5 —FER
REEEATAEMNFHEREY (GISIEMFHRMAR—MRiRRF, & Rl kAT
W) o — A EE TS HEEEBRNN T X SR,

o HRAEHREER (K, EAEXLHT)

¢ BEHERIFRES

¢ HRMTFARRTY (ERSISSIRMERASIRAERL)
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o HEBRHRHIHES RSE Kb — S H{EALS M A
- HAEZEERUMAT, FERRAELINAT

IR MAR R AN ATE Toisondh, K b, REEMUAIHIREE S BIAZ I
FJARMB, Flin, ERAS|S5RAFFRACARERNT:

\n [ﬁ\ﬂkn1*'\“

BANFZREBHEMBE] —MEALE RS SHFERFE, —FEETT LR IN—KFHNIkK
MR AALSHFRE, WMRRNERITHSQLIESR S 8 P A, k353
R B TSR B A A N RKAIS S, RINBITEH—ZHREL.

AN AR i 1 A N |

yylval.string = yytext;
return QSTRING;

}

VA "\n]*$ { _
warning{"Unterminated string"});
yylval.string = yytext;
return QSTRING;

}

EZAERPMAZRGIEEREA-THIRSIZFESHHEARBEKR, ErTLAAkSGE
HIFSAMERRY., MRRMAFIXHAHN, RFESFHFRE-TERE “EEHHE
R” HE: MR ERAENER, ROTTLLLRA PR SE NN BN, EFEHH
falBsy, BAVERATEXFEERE & FREHR T T i%.

bisonAYiX FHE 2 SR A BIEE 0 W] LR S 75 88 4 EARIR T AU RS IR 008 A M 2R 15 2111
N, Bilin, fEMySQLAF, EAREZE—/HESISSIRIAFRFH string', 5—4K
51 55 BHAT name RIBER. EIMERFHP—FHERFRNW ETXE, RALAS
— P ORI — &N, AREFAIZEE. THEZcolumn listHMIH—A~Mds, ©ik
JH 3% JBLSELECT. . . INTO:

column_list: NAME { emit("COLUMN %s", $1); free($1); $3 = 1; }
| STRING { yyerror("Column name %s cannot be a string", $1);
emit("COLUMN %s", $1); free($1); $%$ = 1; }
| column_list ', NAME  { emit("COLUMN %s", $3); free($3); $% = %1 + 1; }
| column_list '," STRING { yyerror(“Column name %s cannot be a string", $3);
emit("COLUMN %s", $3); free($3); $$ = $1 + 1; }

.
¥

MER AT N EREmMALERT, BH AMyyerror()RBERAEMHIR, AR5
EREBAREE ST, BRI T BRRE AT .

— Lo A flexHi R W LALLR ™ A EFRUEEIR R E A £ L IAMBINME B, B|INESQL
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AT T E RN — MR AR AT LR ETSMAATE S, EMyylineno™ LATESR
B M \nFHE HahmiTS, MAUREILS SR TNy ytext P IRE, LA —/HE#
(HEH H RS RERE T T K3 .

void yyerror(char *s)

{
}
S 2 — LRI TS AT LA B IR 1B IR R 7 — 1T A

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

%code {

char linebuf[500];

%}

¥4

\n.* { strncpy(linebuf, yytext+i, sizeof(linebuf)); /* &7 F—iT */
yyless(1); /* RHiZEBOnSR[GEH o */

}
%k
void yyerror(char *s)
{
printf("%d: %s at ¥s in this line:\n%s\n",
lineno, s, yytext, linebuf);
}

AN AR —ARTFRMT—TRE. HENIECHERFZT, AFEEH
yyless()IBIZITIR o1 45 ik 40 Hr 88

AT EMERICSERAITPOMLE, RNTFREPTHLERER.

&
bisonfIfr B feth ] LUE 11T S FFI S HER—/NTRA X 5IE R P EBEN TS
FEEEE, (BB EYYLTYPEE M, ZE&MEBIAFEBI T .

typedef struct YYLTYPE

{
int first line;

int first_column;
int last_line;
int last column;
}  YYLTYPE;

RINBES B fIE— LR e F R T RESX 44, b, MmRRBEDETAL
B nsc 28 AL BIMI (5 B .

A AT B A ETREM A EME SR EMEEE, fiBKiE%DHT 14— KN
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BF, ‘B A S BB R EBATRY RN 2 5B SR B A5 B E AN B — A E S a9
MBI — AT SRS R, EEEFRE LSS, fRelLolides ke A H
oMM EER, URETer. e2%8SkEHARFSHLEEL, WkEo WS L
OIS EREERSyyllocd, BEoIESEFRIFES PR RIZSHE
Fiflyyloc. FEiaiIAE, AATHEEI 58 8% ROLE T TE LA PR ER At AT LASE 3L
XK

AFEGBRNMLERFR
bisonfE & & L shE & ANty (i B 15 Bt £ A s i B R EIEL ST ET,
A VR AT AEFR AU B ER 2 B A%locations R,

RIMNEFEECXERGABRREAMCERGE., ERMNBPVSQLEIF, HINMA A
yyerror(), ‘BEHyylocHHIM4FIfLERE R, LAR—1#HMlyyerror(), EHEZ—1H
MR REIRL BRI S E . XM OIS ERIRRE ZATEIHAERE (MREH
i) .

(*TETE S5 3 88 R ERIRIG s */
void
yyerror(char *s, ...)

{
va_list ap;
va_start(ap, s);

if(yylloc.first_line)

fprintf(stderr, "%d.%d-%d.%d: error: ", yylloc.first_line, yylloc.first_column,
yylloc.last line, yylloc.last _column);
vfprintf(stderr, s, ap);
fprintf(stderr, "\n");

}

void
lyyerror(YYLTYPE t, char *s, ,..)
{

va_list ap;

va_start(ap, s);

if(t.first_line)
fprintf(stderr, "%d.%d-%d.%d: error: ", t.first line, t.first_column,
t.last line, t.last_column};
viprintf(stderr, s, ap);
fprintf(stderr, "\n");
}

FEEXEMNIEFEfirst_linefyRIPHRE, ¥ THIAZHIHN, cERERI
HEAR B A — T AL B A B
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X MEESTHRE, BIOEBEAEyyerror( )M N lyyerror(), X AT LR 445
EEH{JE%:- ‘[‘ﬁjﬁﬂ:

column_list: NAME { emit("COLUMN %s", $1); free(%$1); %% = 1; }
| STRING { lyyerror(@1, "string %s found where name required”, $1);
emit("COLUMN %s", $1); free($1); $% = 1; }

select_opts: { $$ = 0; }
| select_opts ALL { if($$ & 01) lyyerror(@2,"duplicate ALL option"); $% = $1 | o1; }

insert_asgn_list:
NAME COMPARISON expr { if (%2 != 4) {
lyyerror(@2,"bad insert assignment to %s", $1); YYERROR;

emit("ASSIGN %s", $1); free($1); $% = 1;
}

X BAN R EE I &R B E RN, FEARINAE B T2
TERNGZEREE.

AREGHEFRNEIERFER
HTRMNAVEEFEEFEEAEIREHERNTEIEE, HRiNEmSEEEER
ESWE— ML SHICFER T LFRIT SIS, RERERERBEXRSHEMIyyloc
F, FZBATE, — M ROBARERIRFEYY_USER_ACTIONESB LI EE R, WwRIRE
A AT 8RS8 — 8B4y 8 L T 25YY_USER_ACTION, B4 E&7EyylexiAglHaE it Sht
#iRA, BREIE CEEREATZAT, WIOVTLLEXL—/FRIZER, yycolumn, Kidt
LMATHIFS, [FIBTHe 14 2 18 o A7 S8 RO LR 4> 4 F & LYY _USER_ACTION:

%code {

/* SLEGrEER */

int yycolumn = 1;

#define YY_USER_ACTION yylloc.first_line = yyloc.last_line = yylineno; \

yylloc.first_column = yycolumn; yylloc.last_column = yycolumn+yyleng-1; \
yycolumn += yyleng;

3
HTyyleng, I2SHKE, CR2®HIEEDL, FUBRNTLAEEEHERTHyylock
yycolumnfViE, AREHET (ERMZAFR) , HAFMILSHAMIEBLIEERS
pras, iRk I8 K4k S AT, [HIXHAEMBMM Byyloc, XM E v LAKBLL K
ZHILRIDREKR.

BNTEEMNEE—HRHEERI S TAN EEyycolumndl (flexBE2ABRNMTCET

yylineno) .
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NOT[ \t]+EXISTS { yylval.subtok = 1; return EXISTS; }

ON[ \t]+DUPLICATE { return ONDUPLICATE; } /* M HIRMIMATEEMABARMAIGE */

<COMMENT>\n { yycolumn = 1; }
<COMMENT><<EOF>> { yyerror(“unclosed comment"); }

[ \t] /* ZAFH */

\n { yycolumn = 1; }
EE e IC R TSR, BATE\nRIE R 83— F s, R)s
FEEERyycolumnbl, FAMLEL TNOT EXISTSFION DUPLICATERIHEZK, XHEEA]
A AV IR ATIF . SERBATLGERREH M AL S REERXFTETFE
ATHF, AREHyycolumniZ B AT 7 GBI F L.

Xt R LAE R BAVAT LA S F IR A H AR T SRS . IRFTLAEBIEMR2 58k
B, FILUARAREANT2EBATERRbisoniE o hERLEER, BERFAE
LML SFHMMFSE R,

ERLHHEEXHBHUERER

KEBBRMNTEMEESHERBLCE LM PMAHE., EUERETRIXHFLS
HEHEER? BRINBHRRASER, HAEARE, HANSHE LHEMNAZHIYYLTYPE
$ef & — A & EEE . RITEE L TIEESHHERIZEYYLLOC_DEFAULT, BH
UATETE B4y ¥ 88 V3 £ — & HU N B 48 2 40 O 0 B 5 8., A 7 38 (e el A1 ik 4 28
YY USER_ACTIONHIfREDN B E LS MAI X &HlyylocH, WIMNETHE LKA

IMEBORIE TR AT 8 IETE IR AI L4, FROTTEIE R b 48 B0 SO 42 I T T X
ExfChg .

%code requires {

char *filename; /% #YEEFITRERBILATCFL */

typedef struct YYLTYPE {
int first_line;
int first_column;
int last_line;
int last_column;
char *filename;
} YYLTYPE;

# define YYLTYPE_IS DECLARED 1 /* HifiEZEor@&HIMERACHIZE XL */

# define YYLLOC_DEFAULT(Current, Rhs, N) \
do \

if (N) \

{ \
(Current).first_line = YYRHSLOC (Rhs, 1).first_line; \
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(Current).first_column = YYRHSLOC (Rhs, 1).first_column; \
(Current).last_line = YYRHSLOC (Rhs, N).last line; \
(Current).last_column = YYRHSLOC (Rhs, N).last_column; \
(Current).filename = YYRHSLOC (Rhs, 1).filename; /* FLED */ \
} \
else \
{ 7* ZESHNAR */ \
(Current).first_line = (Current).last _line = \
YYRHSLOC (Rhs, 0).last_line; \
(Current).first_column = (Current).last_column = \
YYRHSLOC (Rhs, 0).last_column; \
(Current).filename = NULL; /¥ FREG */ \
} \
while (0)

}

BRIMNFEAEBMN LA BREESWNE, HE, BRNEF ITE—HMHEFLERSFEEBNIE
AT B BT AUCHLRD, ¥ I TYYLTYPEFNYYLOC DEFAULTRYE X, ARIE#M T /WVhiyiE
2, BUIARIYYLTYPEZE L FH#if  1YYLTYPE IS DECLAREDEFH, iBRi\AJYYLOC_DEFAULT
E XM f#ifndef YYLOC DEFAULTRLE, FRUAZRAIRIBTRR A L5008 XM~ - dmiE
¥ % BRI R A,

X BRARIKELE—A%code require { }Pedr, MBHHI%code { %}BRITAHRIAIRIDHE
FEYYLTYPERIE X 25, XEERMCEFPERRKBR T, mARRBEHFASHE NE A&
BRIk, X BHIrequire® CAikbisoniB AR B ABINR A5 E, HHARSH
S WL,

XABEHYYLTYPEASNAMmENRLU LA B XA L0, ARE
YYLTYPE_IS_DECLAREDZE SCHB) Lk = AE Ao iR A= HIYYLSTYPE.

ZYYLLOC DEAFULTRIMCIBELE %, CRRE—FHMNARF SR ER B NBHNE
HHEEh, XNER=EASH55%: Current, ABHIMEEREE: Rhs, B4 HEHA
Sy BEARHE; N, AMAFSAE. NEMEYYRHSLOGRRISFELA S SNBSS
¥, fRNRIERE, BRER, ELHFE-ANEHBES, BENE—-IBENTFFSF
¥ AHEAME R, do...while(0)RCESHIMAL, BALMERIZENRAXEBHE
s, EERAEARENT 25 (CERERERENEHERS S,
X )LWelseTH) . RAEBMITIRICT ‘B MIEOARFRG, HibEH2LMRRIAN
YYLLOC DEFAULTH ¥ It 3k HY,

RN IT 20T LEMBIYYSTYPER, FATTLI4RERGH In—L& bRy HKEElyyerror
Flyyerrord k&34, RRBRITEEmain()F il TES, AWREABRTIERIH
R 7 HittfilenameiX B A BAEMN K LAREFTE (stdin) .
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void
yyerror(char *s, ...)
{
va_list ap;
va_start(ap, s);

if(yylloc.first_line)
fprintf(stderr, “¥s:%d.%d-%d.%d: error: ", yylloc.filename, yylloc.first line,
yylloc.first_column, yylloc.last_line, yylloc.last_column);

vfprintf(stderr, s, ap);

fprintf(stderr, "\n");

}

void
lyyerror(YYLTYPE t, char *s, ...)
{
va_list ap;
va_start(ap, s);
if(t.first_line)
fprintf(stderr, "¥s:%d.%d-%d.%d: error: ", t.filename, t.first line,
t.first_column, t.last _line, t.last column);
vfprintf(stderr, s, ap);
fprintf(stderr, "\n");
}

main(int ac, char **av)
{
extern FILE *yyin;

if(ac > 1 && !stremp(av[1], "-d")) {
yydebug = 1; ac--; av++;

}
if{ac » 1) {
if((yyin = fopen(av[1], "r")) == NULL) {
perror(av(i]);
exit(1);
}
filename = av[1];
} else
filename = "(stdin)";

if(lyyparse())
printf("SQL parse worked\n");
else
printf("SQL parse failed\n");
} /r XeRE ¥/

Mot i, |O1TAERM—ATHRE—7TEZLEYY_USER_ACTIONH # Il filename
Flyylloc.filenameH :

#define YY_USER_ACTION yylloc.filename = filename; \
yylloc.first_line = yylloc.last_line = yylineno; \
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yyllec.first_column = yycolumn; yylloc.last_celumn = yycolumn+yyleng-1; \
yycolumn += yyleng;

RERMPVREERATLURE XML, TSNS, AHEZHRATEDRT
includeiBMMI4RIESEF, ETXMEANREHATLMT, FAMREIRA SR T
FABA XS, ERAM— X AL EMENE, E-EME LR, RITALL
IS ERYYLTYPE L WA L4,

HiRmE

BANERT— BBV THIRRE, MEENd, BRIMGTSHRKE. 48k
BB, bisoniBEotra e RA M EEXMLE D, BLERNMEZMRAIEE
HNETE T s HEAR I — SRR, BATRGERITERE B L,

M TIRATREFE A FHISRE T (5 B 07 28, AR IZFABE T 2 IE SR AR ol 15 B o0 ¥y 2%
FIALBRRE R, R A —EHFEHRIKE, AR LR G, iRk, 267
EHmENERPURKE D R, REHESTNFTRELHIEIR, EEEITRHIEE
Oy B S (b G128 . SXFEEAR W DLE o S5 4adE — e iE — MR IEIR REOK IR w2 R
TS, BA—RTEF R T LAME E LA 5R

Bisonigixtk E

bisonff XM IRMEF LA e, FMAILAES AR BAIMICSerrork
FEHE, MNEREXRE, BSerror#i AREIERFFR-AFI R (synchronization
point) , HiIZR ZESWRAFRBLUSES LT, BREERDE, HAHE., ABHER
BREHEEBELE RS ZHHEIRRE, XA, mEHREE M.
EES M EREI R Ao el LISREER A, TNBMEES TS BABAE Lo,

EHRE—MEZEIRG, bisoniFEo B EFELEIEEETIHFS, EIE
RE - EBBAIL TerrorRE. HEEEFBANBIRBFIRFRMAILS, EE
BRIA-NEEEDPERICSerrorZFWILE ., FEMXER CEHERAFTKED
(resynchronizing) . BRIGEFIBE—TKE (recovering) WEPEFH T, X TMKRE
REAFEEMEENIITER, — BB E= NS 2E, BRIAAKECER
R, EEEFXNMRERE, EFHFHETRISH,

Xk Rbisonf iR A MEA BT —ZRAEBMA R M AT ERBI, XHFHIHA B
ANE LS B H VI BT R WA

B ESNES IR, HRERESHERES LI, AREEESEREDL LT, B
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DS F— T MG ENRZ R b, HROW—ACIEFTESRN, M EH MR
TFEAED S, HRKE 2B RN B, LAnTEiE SR b 8 Bkt 75 B 86 4
T T HIE D FIRRIEER, (HX st v A B RE TR A IR R ELEIP,

{ESQLIEE R B, HREEMRPMLERRERSQLIEARENS S . THEXLEHM
IR MEBIEEST SR, METEX LB &IEANSSETUEFEL.
stmt_list: error ';' error in the first statement

| stmt_list error ';' error in a subsequent statement
;

RaEGRK (otn, ZEFSWHEESR) TELKIFBCRRAEIR, XESEFARIBAR
HEE A RA R —FEIH R B IR R BIAY 5 B X RS B IR BT T 3, R
ZREAB — M E ERHE LR, Blan, —SCRIFHRERDXGOHIRBIL10
Tt b SRE T,

G HAbbisonBlN—#E, B EerrorfIHNFTLAM A IE LETERE, BRINTUIEHRIREZE
f—EE TR, EFORTEBRE, SEFFRKES —DTLAERES TR A, Bl
n, BIEAYES IR E WL T SEH

stmt_list: error ';' { yyerror("First statement discarded, try again"); }
| stmt_list error ';' { yyerror("Current statement discarded, try again"); }

»

BEHBERNFNS

bisonATEHR KA BE NN EHERMHFF SRS R, BMFSTUA —MEE, mink
LR AR 18 s BN A 808 SR E WRRENI, B R AN HIRF S B s R
MR, %destructorARAA LAikbison il fE B — M AAIE VAN SE R IZEA
i, ZFEPRERAT

%destructor { ... code ... } symbols or <types>

XEEZEITREEBEREH - I REANTFSHE - ITLERXNMENT SN, ST
FHR RS, BATATLLAA R MEFLE 4 B FHA B %destructor. X aILLH
S CACiR A HBLTEH fh%destructor F B I LB 45 E X R F SRR,

ERMPISQLIEE It H, B —FERKLCEATSERAstrvaLIENTS, (]
R — EERERAI B .

/* free discarded tokens */
%destructor { printf ("free at %d %s\n",@$.first_line, $$); free($$); } <strvals

b
S
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XBRAIBSITHHEEREAENR, 2B LESIR, IFFRARKE++SER, B3F
— R AR E TS R R AT RER SR T,

RENFEZETHRTFRBIREE

HbisoniFik ot as iR it AR MR IR AR, A58 LIR B i iR ik
B, TEAE-THEMIER—EFGLSMIEEsTE:
commands : 1% 23 %/

| commands command

-
2

command:
| error {
yyclearin /* M IFEWHikayics */
yyerrok;
printf("Enter another command\n");

}
ZyyclearinAREFEMBIENICS, MyyerrokNIikiEko v EFTHRIEHERIS
B, BELEZRFHLLH PEAR T —&a & 1EATFA.

MRARRHRLDEFERFECHEIR, BArWERGBTLIERAbisonE
YYRECOVERING( )R MR IZEBZE ST FR2 T EEXRFKREZ, XFMER T RARIZITED
Eﬁ%i%%aas ﬁ]ﬁﬂ:

warning(char *erri, char *err2)

{
if (YYRECOVERING() )

return; /* XFER TAITEI#IREE */
} .

A Eerrorid &

fE—NEEP EH i Berroric 52 —MFfENHRE, REZEBRBFRFEDSRE THEK
Th, HkiR&iterroric Sl BAELRNIEA BN G, KESRHANA, XHEFEES
e SR FMLIRE— &EIREESAWHN, E5—FH, REFEEKRE ZEIFTHE
HEFFRA, LGRS Herrorit SHEBAESMAREEHMM S, Xk E TR S

AR BIFRIAREEE sy IWECRIBLA, 7SR B2 [ AR E S &5 &+ ARSRT
EORRAAS.

MRIRATEMN TE —A 5% (bin, SQLIEZHHEFMIZEAFIR) REFECHFSE
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R —ERFEREN, RN EOE—-ZANEEerror, IEMATE ST
I+ FOSQLEI I+, X & H FHEX & BRIF|FE, thanCE$HriEamFE.

Blan, fTCiEDHRSSMIEFESRIM, ECHIFSF, RTLLANTRS:

| RETURN expr ';'

. '{' opt_decls stmt_list '}’
] error ';'

| error '}’

¥

M A Serror I EIFIEE SIS BT, A1 ZFIHR T —&KiER,

ri Al LA fCe rrorBl NI R B R UL B, BlaniEZR AN+, HERIEESE
SR TREMNGEAFEREXBTREFCRBRELHIFAXNEHALE, TR
1B B 88 A K AT REMIB 4 (RHY B AT IR E .

mIFFRIRRE

ER— BT T bison AR PRI IR B LG, AT BANETHREF Ran@ Ry
RGBS LA,

HRRKE BT EEMIE CRIAM AU EEZRMIA, XERARE FEmMERMETIE
EHEIRIE .

HTHREEGRME, ETLARYERAXWERETIEIRKE LRIFTRA. B
n, CHRIFSREFT R TLARELE TR FEHE S RIAEIR N IZE T B FEERNR
RS SKERE , A ZGREREWMIMIAIR, Hth T AR ZFE RS R A IR B X
EHREBEE T —&KIBM, mXTRLEEOBHBEF AR, MIEKILGHIFEDSNE W
ar MRS B/ EM S HIRAVFER GRS N A TRERIRR TR i, — SR ENFICEEERE
BARFEA—EEHBIREERESR S TREEZMHICS . Bllam— SR HEEN
AT, ARREPIFRE U IES RS /I CALIE SR O S 4EEERBUR A

HATE2FREZEXTHIREEMGKENEE, KPR XRTHEHEHEA, B
B RETEF I EEFFIERZER/MTEERERTRE, RESFHFEZNAGAER
BFREFNHERERECARIMMAFRE. R\EBRNLE, FTLIRBIMINHRERH A ELRE,
PLEHRH AR —RAERE WA RER, WEICHEE THEBBRILE. T4 KA
HREILRE, REJLBDEHARFALUERSTERS, FURESHATERNEFROE
B, BAREEREFEHIRGHES T, TMEENMERRF TERIBKERE—R
A, EREFRATUEIMARGEHRIITHRIETE.
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%3

I-u-

HFEIEMTRBRMEREKE . ZATEKENARBFIETREMEOLLS., &
AESICRBMRIEER, HSMESTRATRER,

(FWIRE) bisonMHRRESHFRMAILS, HIERI B AEIESL LR
E#R. BSb—MAEZRMNERERAMARBEFILS, BAREHATHRES
AW T —Aid T piEefta. Blm, E£—1CEFF, B breakflcontinueZ
JaBAHERE—T0T, BN case ZMLHAN > SHEALATLTES . MRBR1HE
bisoniEikoHras, EREEMANRMEBRIL - THEBANSENES, X
SHZEMER? (REETREZHIbison NER MR EBX %], bisoniEHisy
B B AOHE S B — SRR ICHAE, BASKBN—SR/ENILS, WATLAAX
ERBBAF,
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$9=

FlexF1Bison3# i

RibisonityaccI— AN A, Mivacclll B EFIMIUnixiESobr e k88, EalLAA Bk
CIEERAILALRIEEHTEE ., fERULXEFER, bison®in TR 2 Hdedt, HMiMEEX
Hitie K BEAaH—L,

AIRE SRR AL IE E S A s

{5 FHE % 5 S BRI flex A 4 M 8 FibisoniB ik ot B HAXHEA, BINRE—Kks
F—TRAR. XRBEAXHERER THEEEREHRICEITER, EMNZALK
ENSHARARF ZER@ELEETHESRIEES, flexXibison LAGIE “4i” "TEA
AIACRD, XA CEIERT A f A BIRE B R L S RERA RS M B iEE R P
BEE. XERGER X T iRk o S8 FiB ik o b7 SR AU VB I ph /T RE, Wi TR AR &
MAEH, FEEETITFERESITEMIEESTEERELEERF ), ERELELE
FRIEFOTRRP AT,

EAER, BRMNEBXFITPHITRESR, EHSERGREZIEMAERI TS, &
MNHAKILIEE SIS E TR, HR, RNOKILEEEHRIELERFEATRA
Fi. BREFTEABRFHRNE, HRAFARE BT REWREEEDNEHNE
8, HHAEBRERMNEXA & EE 5 17500 S MEE e,

LR, EXEBBEHROEE (200949 ) , flex8liinliho#7 28 fibisondliii sy
Pred RIS B —EE. T — A aifyylex() ¥R, bisonMIAMA LR SflexfIzzL
B, MEMNCEENEHAKENFELAR ., AERNTRE T RERIEA RS FE
&, LEAiE ot S FNAliE o BT AT LD R TR, X ERRMNESEEMAVEN,
{BEMEXE R, BINEBEER— T BEFlexfbisonfI AR, KL AN
DA i % ol A ofe B B iR1 3 40 7 88 AN o0 T s Y ARTDAE 22 LA Y, MRBFIRER & A
B2 TxMEdk, XHEMRATERTH—H.
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Flexd B9 417 % 5t 2§

BRIy TIERRERBEINAE Tikyylex(), FEhyylex(VEEREIZELIERRF,
BT iRZE s SR ESMELZRIAAZEBLRE, ARAERAFTETREMALS
PR, flexiBft T —RGIRR QI@ABBR — 1A IR I0 LT IOHIE, DIRK
o — L BRE PSR U5 (R iR o W R UM, X ES{EUARTHESEBLA KU FyyinFilyytexti X HERY
AT R, MR URTXSEHREyylex()ZIMEBFERBUX LS,

yyscan_t scaninfo;  #Em ik #7 884E 1 sk VK BRI H5 £

int yylex_init(&scaninfo); B — 1~ ia] 2 2 BT 2%
int yylex_init_extra(userstuff, &scaninfo); & CVE— Ik irds, KA,
HARATIE £

yyset_in(stdin, scaninfo); REWA XHFHEMEY

while( ... ) {
tok = yylex(scaninfo); —HIFHEF#HTEEHK
}

yylex_destroy(scaninfo); BEHigk #0755

Zfyyscan_tBREBMAEOITEIRE, think A H 3, CARARIRGRALS
ML B DAME T T k4RSS TR . BERE&—/MEMEZHYY_BUFFER STATAYHRE
B, ERARLEFKFAALCTHERENBAZHE, (QEMZRNMEF2EFINNRE, N
ERZHMXERARRAN, BARBEEELEIIN 580 KM A X01E
B.)

yylex_init_extraff¥Mmiuserstuf fERIRAT LGRS ¥R A LR,
teanfr SR hl, X EBMZEAIRYY EXTRA_TYPE, BUIMER THE L Avoid *,
BIRATLARE Bt %option extra-typedREE L €. B LHINEIEWEEEHFiEE—
NBARE S, Frlluserstuf fERIBRIZEHIEEH . WHRMNERTR, RITLIEIR
Eofr@&dEd —TREERRE, REEERE-TREEAEATMAIMIRE LR
H,

iR, flexdhyytext, yylengfidifh—edgm e HiBmMRE LT £,
yylinenoflyycolumnd& A HBEIET EA RS TR, SIMEBFEELTR
M EWE, XHERERAEINEERSSEL A XGHREEZITMPNEEL,
A ZERAURFEyyscan_tEWFP, flexHGIHFIETEA GGk
#yylinenoRME, * Tyycolumnifi®, flexME— B ZHEAIFHTRELE EEB \nFIFHHE
yycolumnifF, BTLARIKSATFEERABRERH AR B ITiIE%RTIS.

Blo- 1R T E 2B FREH B, EHESCHER iRk,

214 | ¥



#19-1: F B4 HALA 654018 % 547 Bk

I*F IR PR R AR S AT SR R/
%option noyywrap nodefault reentrant
#{
struct pwc { our per-scanner data
int chars;
int words;
int lines;
};
%}
%option extra-type="struct pwc *"
*x
* XERAIBH A fyylexZ
struct pwc *pp = yyextra; yyextraiflexiE X 94
%}

[a-zA-Z]+ { pp->words++; pp->chars += strlen(yytext); }
\n { pp->chars++; pp->lines++; }
. { pp->chars++; }

51

ENRARUREFAE. BESNTROTERBERERE /IS, ZEWTRES
B KGPEA —0# I, HHiEid%option extra-typef#flexifliksarr i
userstuff i A$E R EARIIEE .

HLMER 5y 958 — T RIS Yiflex i fEyylexZ b, gt R 7Eflex & E L 2 5 FfE i rl #1467
Rz, XTRBERNTUFA—ITEREITE CHSHRBAR BT E
thyyextra, yyextrafkflexiR{¥EHI%, T MIAELS 78S 24 A L F 8 BB SN 38
B EBRMNAXESNE, FAHSHSEIRN T BUESCHHE R R AR SEBIEEE,

main(argc, argv)
int argc;

char **argv;

{ .
struct pwc mypwc = { 0, 0, 0 }; /* FAVKHIBIR */
yyscan_t scanner; /* flexfIsL#iE */

if(yylex_init_extra(&mypwc, &scanner)) {
perror("init alloc failed");
return 1;

}

if(arge » 1) {
FILE *f;

if(!1(f = fopen{argv[1], "r"))) {

perror(argv([1]);
return (1);

}
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yyset_in(f, scanner);
} else
yyset_in(stdin, scanner);

yylex(scanner);
printf("%8d%8d%8d\n", mypwc.lines, mypwc.words, mypwc.chars);

if(argc » 1)
fclose(yyget in(scanner));

yylex destroy( scanner );
}
XS ENImEitnypwe, ROITLHEBIRH 5 HAscanner— B U A lex@I R
BI%E, *TFyylex init_extrafIifl AR LIE# — M {E Al scannerRUHEEN, FTLATRAME
A5 A B sy B SL GlRO4R &, XA R IR B0 AR B Eh B B IR AR AW (nR
S G R A mal loc e fE R IBCRYIE) .

IRFFLEE AR, BATRITH XA, HEEMyyset_infBiZScl- i iE1EiR
A BB Wy intiRMR, BERME Hyylex, EiextIKPISEEERE, T
ER iRk 47 SR AR A AR SR GIBAR PSS e, ARV MM BIA L s BT 8% .

ATLLET, BHOEE AR T B FEEE LTI, (B 2R3 YLEH2 Y
i EHSHBEBR b, EXRERBAERE I EHER, IRE
Jov 0 S P B S TR i o A % S B ARG

BisonH RIAE & 7t 28

MiBET SR REo S ER A%, FAB bisonMI T X4AETE —K
yyparsef R, Bk, 1EE 078 T LAt o AT QI ERsLBIgER, Efroh,
REBRE, MAREEMBEFFHNES. BEINSEWEEE ELRABHES%
B VE A S B iEBByyparse. WHE SR TEEFAIBREERE—yylvalfn
(InRIEE T EERCBEEMNIE) yyloo, BERLAERLyylexHILHIEE, €
(TR LA o F BB T ) Sk Bl B e 2.,

bison{EEE¥define api.pure (LARIZ¥%pure_parser) FHIRT&GIER—1a0EES
WE, ZAEEREREOTSETEAN, ATRI—ITHABERIINE, REERE
“—AERNABRENEN LHRENIEE. %parse-paranF RN EKEE
yyparse()EXHIBIESHN, FUARATUFRBEESNESE, FEEFKRRIFAFE
A4 TR S5 Bl BB IR E

%define api.pure
%parse-param { struct pureparse *pp }
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B B Tyylex(MER R, BB LM %Ay y1yals NHE
b, IR B RA0IE, ABEER A1 Eyy 1 lock ATHES

/* TEIE R AR AT+

token = yylex(YYSTYPE *yylvalp); T HEERE

token = yylex(YYSTYPE *yylvalp, YYLTYPE *yylocp); wEEEE
IMFRFREE N HER, RTLLE I %lex-paran{ }Ei(&#define YYLEX PARAME 75 B
B it —seiaRAE ERETRESFH Nl ex-paranIZE AN B TEFSHIEE —4
i85, BRLAREF@EFYYLEX _PARAM, (TABASCHZRMAIZLIBERSIREE—/ 0, B
[l fEparse-paramh AL —5, {HR B T4t fleximlid:sr Bt a8 B 2 b 401 & a3 5 1 25
yyscan_t, BTLAFRERNEA-LFlRI R AEREHERE. )

%code {
fidefine YYLEX_PARAM pp->scaninfo
&}
%%
J* By bR A AT *+/
token = yylex(YYSTYPE *yylvalp, pp->scaninfo); IHHERE

token = yylex(YYSTYPE *yylvalp, YYLTYPE *yylocp, pp->scaninfo); #H#HzEEF.E

4 B B S BT B BB — M E L RRE, EEiMyyerror(), ANRIEMES TR EA
EEE, TAEE R AR ERR, LR TS MEIRN T H 2N
Exgrasy E

yyerror(struct pureparse *pp, "Syntax error"); FH G EFE

yyerror(YYLTYPE &yyllocp,struct pureparse *pp, "Syntax error"); wH{ & E.E
MRIRER - FERIRES IS, X E REEHAIEL I LAMFHFR
8 (hook) . MURLEiRlEsy b7 &% B L A 2 P IR NE IR R, (RSA S REFE 5K
FIEE, BMNSEAEMENATEATRESRPEILGX — A, L&\ TIHAMEAfNeximgk
SyHres, BTLAE ERiFHEMPNexFibisonI Rk A MA .

B RES IR MAE Z S5 SEITE

MP R — T ARk o s MaiB koS TyylexWiBA L, FREEERE
fIHAEE. flexBHRE /SRR INZESHTELHEE, mbisonMIEE -4~ 2H 1k
AiRlyylvalfiget. BTN LUE A — A IC 8N CHRALE ST 5 R BIX A R
FiREZ, flext4ed A RE 2 T TS RPN 7 & %bison-bridge, £

il PRETEHGRESNARBLELPNE, FNREALMP A LI Lt i%paTse-parant,
Jo RARIEA AR kA B —/Yparse-param¥, bison &S 4ETHR, 2R E AR
LW K,
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‘ERISiE ot IR A L FT LA SbisonfI 3 A . AR R{E M%option bison-bridge,
yylexBI P BIRAE 2 .

int yylex(YYSTYPE* lvalp, yyscan_t scaninfo);
R HR{E A%option bison-bridge bison-locations, FHAHZENA .

int yylex (YYSTYPE* lvalp, YYLTYPE* llocp, yyscan_t scaninfo);

flexZE X T Fyylvalfn (F[ERY) yylloc, BMEZHEME N, HhHTENIIIRER
bison{E FIEL A Z¥aFn{r B £5M0948EE, Fillyylval.fieldflyylloc.first line4sM&E
% Ayylval->fieldflyylloc->first_line. X Ehr ERAEIR, (HR BHiCTElexF
bisonfJFMH, FLLEARKF RE# K.

ZERAZES R NBEZ SRS EH)

AFETXTFTROTAFRESTIRRAL AR B EEIHNEHSABRH
Wol, €A AR R, KATELH TR AER LA F4& A REE 90 8 X
HEEWBHEANARH ., FIB31IAY “£$—RAFPHEE(EPIHTE" FEI168R
o “TEEEASEEE AIRET TR EANATR NG &SI BfB ko &
HE AR, AMAETRRETHNENK “yy” EHARLEFHE, RTUAAL
MR T kR EFLEREESIT BRREFESIE, RELATEHHRAACMN,
A AR R AR RALE RS, BRTURTHRATRERALZRT /A I
7 ik,

ATENITH 8

LIRS LR TEAMNGSRAS RIS L, HB R 8 S8R E 4 K
geigh, STEEESHEATERGT T FNIMREERARGL, FRANTRS S
KA —AFTERBE A BRE L, REELERMGIEEMAEAE, HiRRE
e e R BT B R MR, ER— B, MEIFBEEDE—SERER,
FitiyyparselARBBESDXN41E, IREXIEEI TS EAHITEITERT
SELIEMBMIHA , ZREREBRFLE B RIAEI BN LT, REE
BRI AR L TR ERS TS, P19-2RF T RSB IFEEURNkIC .

$#19-2: T ¥ AN KB K LHpurecale.h
.!r*

* HFEEAE, AERRA

*/
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I* TR */
struct pcdata {

yyscan_t scaninfo; /¥ RiEArir R ET o */
struct symbol *symtab; I* BIRATHTRFS */
struct ast *ast; /* R IEEH */

}s

SRS pcdatal & TIESESHRMRA L FX, TRIE—/ENFSENREH,
RERRBS L AFN A LR, — A% S LT, BEINEALREs
yylex; —MEEER, BESH BRI EOMEIEEMIEILT. (iBHyyparse
MHER REORE T MRS EE, FLAET G REE R IESR, )

L p R MES A TE RBFEM T — Wk LT X 2%, S0+ RaEMk
A & Ffnyyerror.,

/* fFeF */
struct symbol { /* R */
char *name;
double value;
struct ast *func; /* RBRITHRIELER */
struct symlist *syms; * BRIZHIIER */
};

/* BRA/NNEATFSER */
#define NHASH 9997
struct symbol symtab[NHASH];

struct symbol *lookup(struct pcdata *, char*);

I* B EUFIROFSHIER ¥/
struct symlist {
struct symbol *sym;
struct symlist *next;

b

struct symlist *newsymlist(struct pcdata *, struct symbol *sym, struct symlist *next);
void symlistfree(struct pcdata *, struct symlist *sl);

/* [EED

*p - %7

* 0-7 HELESRIESF, (I4RES: o4 %TF, 02 /F., 01KTF
*M BHNAS

* L iEmFF#

* 1 IFiEf)

* W WHILEEA)

* N FFS5lH

* = RE

* S [HehFHE

* F AEEEIER
* C HPEHKIEA
*/

enum bifs { /* MEEH */
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B_sqrt = 1,
B_exp,
B_log,
B_print

b

/¥ HEIEER PRI A */
/¥ FrA AT AR R R dnodetype */

.. FETABSHIRE—H ...
/* Ao — R IE LR */

struct
struct
struct
struct
struct
struct
struct
struct
struct

ast
ast
ast
ast
ast
ast
ast
ast
ast

*newast(struct pcdata *, int nodetype, struct ast *1, struct ast *r);
*newcmp(struct pcdata *, int cmptype, struct ast *1, struct ast *r);
*newfunc(struct pcdata *, int functype, struct ast *1);

*newcall(struct pcdata *, struct symbol *s, struct ast *1);
*newref(struct pcdata *, struct symbol *s);

*newasgn(struct pcdata *, struct symbol *s, struct ast *v);
*newnum(struct pcdata *, double d);

*newflow(struct pcdata *, int nodetype, struct ast *cond, struct ast *tl,
*tr);

/* ELERE */
void dodef(struct pcdata *, struct symbol *name, struct symlist *syms, struct ast *stmts);

* R RIELR */

double eval(struct pcdata *, struct ast *);

/* MERFFE R S IR SR */

void treefree(struct pcdata *, struct ast *);

/* SiEEatraaiEn */
void yyerror(struct pcdata *pp, char *s, ...);

A& A i Mreentrantfbison-bridge, XEBEHA—N T EAN Sbison¥k S
ARk T 88 . BIRFRAIIE —Kikflex @ T —4 Sbison ALk, X/ HBE
EMEEENREUE XL, ENEARERRES &N ET0h R SR &, %D
BEESHT I EFTTENyyscan_tHIE X,

FRAEEMRIRESNBRPEFIZL 4
o RARGIE Tk o4 B65 Kk L, AF 7 Apurecalc.lex.h, HH#KINE LR
VR BPERAAEERLESY, BTXLERA, ALIHFHETEESM
B ANHNZE ftundef, TLFHFESWEHLRFR R, FE—SEHAGTFRE L
CEE R 31,

(EHERELRAY, )

WwEEEELAE -ADEH I POLLEAABNESHBY LA, BT iEd
#ifndef/#defineKBIFAFEIP#includeiE S, A BT VR AE F i th—
M, PAEEERIANIHFEELES Y,
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#)9-3: T & A+ H B 6538 ik 54 Bpurecalc.l
/* HBIHRERLS */
/* AEFE sy AT SR AAE R o TR A *+/

/* $Headexr: /usr/home/johnl/finb/RCS/ch09.tr,v 1.4 2009/05/19 18:28:27 johnl Exp $ */
%option noyywrap nodefault yylineno reentrant bison-bridge

¥option header-file="purecalc.lex.h"

*{

#include "purecalc.tab.h”
#include "purecalc.h"

%}

/* FRBEREES */

EXP ([Ee][-+]?[0-9]+)

54
{
struct pcdata *pp = yyextra;
B}
1% B THRIERE ¥/
I|+“ i
Il_ﬂ i
Mo 1 |
IIIH |
ﬂ=l| |
I
IIjH‘ !
i
I
{

i,

T g,

return yytext[0]; }

/* ELBHRAIETT */

»>" { yylval->fn = 1; return CMP; }
“<" { yylval->fn = 2; return CMP; }
">" { yylval->fn = 3; return CMP; }
{ yylval->fn = 4; return CMP; }
{ yylval->fn = 5; return CMP; }
{ yylval->fn = 6; return CMP; }

/I oRET

"if" { return IF; }
“then" { return THEN; }
"else" { return ELSE; }
“while" { return WHILE; }
"do" { return DO; }

"let" { return LET;}

/* NEREH */

“sqrt" { yylval->fn = B_sqrt; return FUNC; }
"exp" { yylval->fn = B_exp; return FUNC; }
“log" { yylval->fn = B_log; return FUNC; }
“print" { yylval->fn = B_print; return FUNC; }

1* °F */
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[a-zA-Z][a-2A-20-9]* { yylval->s = lookup(pp, yytext); return NAME; }

[0-9]+"."[0-9]*{EXP}? |
"."2[0-9]+{EXP}? { yylval->d = atof(yytext); return NUMBER; }

ll;;ﬂ‘*

[ \t] /* 2= HF0F */

\n printf("c> "); /* ZRREETIT */
“\n" { return EOL; }

. { yyerrox(pp, "Mystery character %c\n", *yytext); }
<<EOF>> { exit(o); }
w%

BI9-3/ R T iRk T 28 h T X F /T EA TS S, HU 2 b A9 —F7 Herdndg i i 2
S P B R R tEtyyextrall B Rpprh , X AT LA G E 5 A AR MR, LAN

HiS I Ayylval b 5 BAESCAEE HA, MyyerrorfRRAN MM T e HEIEERS
#.

TR Hr R WIEE SR B EOF>HNI, E# AR BHIAZRS WS, IHEHEFENY
AARUTE, EHEAMUMBERINMNOEN, RNESLERITHE—SHmBHERH TR,

Bl9-4J8m TIBEDHT A T XA T EATMAESR., CEEEFRITOER., —HHE
LRI EmAES, DETLOREEARE: Z—HENEERIEES R, GE—kR L
H—RiEA.

$9-4: TENITH B &k 94 Bpurecale.y
/* HRHMRIBEHOTES

%define api.pure
%parse-param { struct pcdata *pp }

*{

# include <stdio.h»
# include <stdlib.h>
%}

%union {
struct ast *a;
double d;
struct symbol *s; /*JFE */
struct symlist *sl;
int fn; /* @ */
}

#{

# include "purecalc.lex.h”

# include "purecalc.h"

#define YYLEX_PARAM pp->scaninfo
3
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/* FEEES */
#token <d> NUMBER
%token <s> NAME
#token <fn> FUNC
#token EOL

%token IF THEN ELSE WHILE DO LET

¥nonassoc <fn> CMP
%right '='

$left '+' '~

gleft '*' '/
%nonassoc '|' UMINUS

%type <a> exp stmt list explist
wtype <sl> symlist

#start calc
44

XAEED P ESL Tapi.pure RER NI BEAMIELEI TS, T MHparse-
paramk i BHAVIEL ST R IEN— 25, BRR RSN, MENRDHRE
& T flextE BRIk 3 frpurecalc. lex.h, 3fH. & X TYYLEX PARAMIR &3 1Ak 40 H7 52 4R &
PlAA AT a8, RS KGR D

calc: /* %3 */ EOL { pp-»>ast = NULL; YYACCEPT; }
| stmt EOL { pp->ast = $1; YYACCEPT; }
| LET NAME '(' symlist ')' '=" list EOL {
dodef(pp, $2, $4, $7);
printf("%d: Defined %s\n", yyget_lineno(pp->scaninfo),
$2->name); .
pp->ast = NULL; YYACCEPT; }

MEMMBEE Acale, ERMLLEZET, & AMSIEEMNEDRERELES
AT SRPRIEIE L BH— T bisonlBho i & S AWHRIRIC SR AR CH4EHR, i
EMELEDIT S ERYYACCEPTRE R 0T, MiIELES T RERSIH, CLEFFAES
P HRTRA, ERE T RIER SIS BRREEE, WU AR R IR 97 B R 3,
X TS ERE IR RARERIRI . 5O~ Fh 05 R WT LATE A P A AT FE L iR i 4y
FrafiR e — A XS RIES, FUTLLSBRMOBN, X TEMOERGS, H5ha
T 2 BUETEE R S FE B — Fh 5 B B 4F .

EEOHEORRIB SIEFEANRAREREZR, BT R MG R IE AR E
BEA - HERALFABIENIRS . EARITSERRONRE, REABRFALERED
B, (HEW550, &R0 &GI8 5k GRS e 1 B 10 0 2% 38 WP 2
REFRERSNE,
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stmt: IF exp THEN list { $3% = newflow(pp, 'I', $2, $4, NULL); }
| IF exp THEN list ELSE list { $$ = newflow(pp, 'I', $2, $4, $6); }

| WHILE exp DO list { $$ = newflow(pp, 'W', $2, $4, NULL); }
| exp

list: /* %5 */ { $% = NULL; }
| stmt *;" list { if ($3 == NULL)
$% = $1;
else
$$ = newast(pp, 'L', $1, $3);

exp: exp CMP exp { $%
exp '+ exp { $%

newcmp(pp, $2, $1, $3); }
newast(pp, '+', $1,%3); }

exp '-' exp { $% = newast(pp, '-', $1,%3);}

exp '*' exp { $$% = newast(pp, '*', $1,93); }

exp '/' exp { $$ = newast(pp, '/', $1,%3); }

“I" exp { $% = newast(pp, '|', $2, NULL); }
(exp ') { 9% = $2; )

'-' exp ¥prec UMINUS { $$ = newast(pp, 'M', $2, NULL); }
NUMBER { $$ = newnum(pp, $1); }

FUNC '(' explist ')' { $% = newfunc(pp, $1, $3); }
NAME { $% = newref(pp, $1); }

NAME '=' exp { $¢ = newasgn(pp, $1, $3); }

NAME ‘(' explist ')}' { $% = newcall(pp, $1, $3); }

| N | A | B

a
¥

explist: exp
| exp '," explist { $$ = newast(pp, 'L', $1, $3); }

symlist: NAME { $3% = newsymlist(pp, %1, HﬂLL); }
| NAME ',' symlist { $$ = newsymlist(pp, $1, $3); }

ok

B19-5 IR T 56 B iR B oh 7T B AR B BB S BT %, AESTEHRE
BE—THSER, FLERTSRNGIBETEEMRES T IRBAF 5RIGHT,

#19-5. % B % ¥ purecalcfuncs.c
.f ¥

* Al B a2 A HE Bh R
*/

include <stdio.h>»

include <stdlib.h>

include <stdarg.h>

include <string.h>

include <math.h>

*= O W H H

k-3

include “"purecalc.tab.h”
include "purecalc.lex.h”
include "purecalc.h”

= 3%
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/* ek */

/* GF/m AT Y
static unsigned
symhash(char *sym)

{
unsigned int hash = o;
unsigned c;
while(c = *sym++) hash = hash*9 * ¢;
return hash;
}

struct symbol *
lookup(struct pcdata *pp, char* sym)

{
struct symbol *sp = &(pp->symtab)}[symhash(sym)%NHASH];
int scount = NHASH; /* EBEEFH/ T */
while(--scount >= 0) {
if(sp->name &% !strcmp(sp->name, sym)) { return sp; }
if(lsp->name) { /* #F&H */
sp->name = strdup(sym);
sp-»>value = 0;
sp->func = NULL;
sp-»>syms = NULL;
return sp;
}
if(++sp >= pp->symtab+NHASH) sp = pp->symtab; /* R T—4%KB */
}
yyerror(pp, "symbol table overflow\n");
abort(); /* HREHAKIKHE, FSRCHE */
}

struct ast *
newast(struct pcdata *pp, int nodetype, struct ast *1, struct ast *r)

{

struct ast *a = malloc(sizeof(struct ast));

if(la) {
yyerror(pp, "out of space");
exit(0);

}

a->nodetype = nodetype;

a-»1 = 1;

a->r = Ir;

return a;

}

struct ast *
newnum(stxuct pcdata *pp, double d)

FlexfiBisoni#EfT | 225



struct numval *a = malloc(sizeof(struct numval});
if(1a) {

yyerror{pp, "out of space");

exit(0);
}

a->nodetype = 'K';
a->number = d;
return (struct ast *)a;

}

struct ast *
newcmp(struct pcdata *pp, int cmptype, struct ast *1, struct ast *r)

{

struct ast *a = malloc(sizeof(struct ast));

if(la) {
yyerror(pp, “out of space");
exit(0);

}

a->nodetype = '0' + cmptype;

a-»1 = 1;

a->r = I;

return a;

}

struct ast *
newfunc(struct pcdata *pp, int functype, struct ast *1)

{

struct fncall *a = malloc(sizeof(struct fncall));

if(1a) |
yyerror(pp, "out of space");
exit(0);

}

a->nodetype = 'F';

a-»>1 = 1;

a->functype = functype;
return (struct ast *)a;

}

struct ast *
newcall(struct pcdata *pp, struct symbol *s, struct ast *1)

{

struct ufncall *a = malloc(sizeof(struct ufncall));

if(la) {
yyerrox(pp, "out of space");
exit(0);

}

a->nodetype = 'C’;

a-»1 = 1;

a-»s = §;

return (struct ast *)a;
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struct ast *
newref(struct pcdata *pp, struct symbol *s)

{
struct symref *a = malloc(sizeof(struct symref));
if(la) {
yyerror(pp, “"out of space");
exit(0);
}
a->nodetype = 'N';
a-»s = s
return (struct ast *)a;
}

struct ast *
newasgn(struct pcdata *pp, struct symbol *s, struct ast *v)

{
struct symasgn *a = malloc(sizeof(struct symasgn));
if(ta) {
yyerror(pp, "out of space");
exit(0);
}
a->nodetype = '=";
a-»s = §;
a=»v = v;
return (struct ast *)a;
}

struct ast *
newflow(struct pcdata *pp, int nodetype, struct ast *cond, struct ast *tl, struct ast *el)

{

struct flow *a = malloc(sizeof(struct flow));

if(la) {
yyerror(pp, "out of space");
exit(0);
}
a->nodetype = nodetype;
a->cond = cond;

a->tl = tl;
a->el = el;
return (struct ast *)a;

}

struct symlist *
newsymlist(struct pcdata *pp, struct symbol *sym, struct symlist *next)

{

struct symlist *s1 = malloc(sizeof(struct symlist));

if(1s1) {
yyerror(pp, “out of space”);
exit(0);

}

sl->sym = sym;
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sl->next = next;
return sl;

}

void
symlistfree(struct pcdata *pp, struct symlist *sl)
{

struct symlist *nsl;

while(sl) {
nsl = sl-»>next;
free(sl);
sl = nsl;

}

}
/* 5 LR */
void
dodef(struct pcdata *pp, struct symbol *name, struct symlist *syms, struct ast *func)
{
if(name->syms) symlistfree{pp, name->syms);
if(name->func) treefree(pp, name->func);
name->syms = syms;
name->func = func;

}

static double callbuiltin(struct pcdata *pp, struct fncall *);
static double calluser(struct pcdata *pp, struct ufncall *);

double
eval(struct pcdata *pp, struct ast *a)

{

double v;

if(la) {
yyerror(pp, "internal error, null eval");
return 0.0;

switch(a->nodetype) {
/* Wi >/

case 'K': v = ((struct numval *)a)->number; break;

/* £F5|H */
case 'N': v = ((struct symref *)a)-»>s->value; break;

/* RIE */

case '=': v = ((struct symasgn *)a)->s->value =
eval(pp, ({(struct symasgn *)a)->v); break;

J* FBA +/
case '+': v = eval(pp, a->1) + eval(pp, a->r); break;
case '-': v = eval(pp, a->l) - eval(pp, a->r); break;
case '*': v = eval(pp, a->1) * eval(pp, a->r); break;
case '/': v = eval(pp, a-»>1) / eval(pp, a->r); break;
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case '|': v = fabs(eval(pp, a->1)); break;

case 'M': v = -eval(pp, a->1); break;

/* ELE

case '1': v = (eval(pp, a->1) > eval(pp, a->r))? 1 : 0; break;
case '2': v = (eval(pp, a->1) < eval(pp, a->r))? 1 : 0; break;
case '3': v = (eval(pp, a->1) != eval(pp, a->r))? 1 : 0; break;
case '4': v = (eval(pp, a->1) == eval(pp, a->r))? 1 : 0; break;
case '5': v = (eval(pp, a-»>1) >= eval(pp, a->r))? 1 : 0; break;
case '6': v = (eval(pp, a->1) <= eval(pp, a->1))? 1 : 0; break;

/* W */

/* BiERRGERLf/else/doRiER, FILAFEEREXFAIREREY/

case 'I':

}

if( eval(pp, ((struct flow *)a)->cond) 1= 0) {

if( ((struct flow *)a)-»>tl1) {
v = eval(pp, ((struct flow *)a)->tl);
} else
v = 0.0; /* BINE */
} else {
if( ((struct flow *)a)->el) {
v = eval(pp, ((struct flow *)a)->el);
} else
v = 0.0; /* BRIA(E */
}

break;

case 'W':
v = 0.0; /* BRINE */

if( ((struct flow *}a)->tl) {

while( eval(pp, ((struct flow *)a)->cond) != 0)

v = eval{pp, ((struct flow *)a)->tl);

}

break; /* BE—ikMERETEEREIMAE */

case 'L': eval(pp, a->1); v = eval(pp, a->1); break;

case 'F': v = callbuiltin(pp, (struct fncall *)a); break;

case 'C': v = calluser(pp, (struct ufncall *)a); break;

default: printf("internal error: bad node %c\n", a->nodetype);

}

return v;

static double
callbuiltin(struct pcdata *pp, struct fncall *f)

{

enum bifs functype = f->functype;
double v = eval(pp, f->1);

switch(functype) {
case B_sqrt:

FlexF1BisoniEHt
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}

return sqrt(v);
case B_exp:
return exp(v);
case B_log:
return log(v);
case B_print:
printf("= %4.4g\n", v);
return v;
default:
yyerror{pp, "Unknown built-in function %d", functype);
Teturn 0.0;

1

static double
calluser(struct pcdata *pp, struct ufncall *f)

{

struct symbol *fn = f-»>s; /* &fts */
struct symlist *sl; /* HilZ¥ */

struct ast *args = f->1; /* Ll */
double *oldval, *newval; /* {RFFHISHE(E */
double v;

int nargs;

int i;

if(1fn->func) {

yyerror(pp, "call to undefined function", fn->name};
return 0;

}
/* HEBHAH

sl = fn->syms;
for(nargs = 0; sl; sl = sl->next)
naxrgs++;

/* prepare to save them */
oldval = (double *)malloc{nargs * sizeof(double});
newval = (double *)malloc(nargs * sizeof(double});
if(loldval || !newval) {
yyerror(pp, "Out of space in %s", fn->name); return 0.0;

}
/* HESEE */

for(i = 0; i < nargs; i++) {
if(largs) {
yyerror(pp, "too few args in call to %s", fn->name);
free(oldval); free(newval);
return 0;

}

if(args->nodetype == 'L') { /* BEHRNAFIR */
newval[i] = eval(pp, args-»1);
args = args->r;

} else { /* REFRFIFZKRE */
newval(i] = eval(pp, args);
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-

args = NULL;
}
}

/* REEUSEABEE, BTHE */

sl = fn->syms;

for(i = 0; i < nargs; i++) {
struct symbol *s = sl->sym;

oldval[i] = s->value;
s->value = newval[i];
sl = sl->next;

}

free(newval);

/M RS x/
v = eval(pp, fn->func);

/* REENSAE */
sl = fn->syms;
for{i = 0; i < nargs; i++) {
struct symbol *s = sl->sym;

s->value = oldval[i];
sl = sl-»next;

}

free{oldval);
return v;

t

void
treefree(struct pcdata *pp, struct ast *a)

{
switch(a->nodetype) {

/* PRIRTB */
case '+':
case '-':
case '*':
case '/':
case '1': case '2': case '3': case '4': case '§': case '6':
case 'L':
treefree(pp, a->r);

/% —JF8 */

case '|':

case '"M'; case 'C': case 'F':
treefree(pp, a-»>1);

¥ SEHTR
case 'K': case 'N':
break;
case '=';
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free( ((struct symasgn *)a)->v);
break;

case '1': case 'W':
free( ((struct flow *)a)->cond);
if( ((struct flow *)a)->t1) free( ((struct flow *)a)->tl);

if( ((struct flow *)a)->el) free( ((struct flow *)a)->el);
break;

default: printf("internal error: free bad node %c\n", a->nodetype);

}
free(a); /* BEBKTSSB S */
}

ST SLARTRFERESEByylinenod, HEEKyyerrorFEilityyget_linenodk
Mid s br e R B P RRE,

void
yyerror(struct pcdata *pp, char *s, ...)
{

va_list ap;

va_start{ap, s);

fprintf(stderr, "%d: error: ", yyget lineno(pp->scaninfo));
viprintf(stderr, s, ap);
fprintf(stderr, "\n");

}

FEENFONEEHENE, Eillidyylex init extradffin B F 36 55 5% o & B 7E 1a
BB, BH TR G S LR REFSlp.scaninfof, REES
R—MRENFSER, EEIFHIT.

EXAREF P, BREREOAMIEERTENN B, MREEHEER TR
TEIER, RS AU FZM SRR SRR E R C.

int
main()

{
struct pcdata p = { NULL, 0, NULL };

/M RRIRHSEE */
if(yylex_init_extra(&p, &p.scaninfo)) {
perror(“init alloc failed");
return 1;

}

/* EMF=HSE */

if(1(p.symtab = calloc(NHASH, sizeof(struct symbal)))) {
perror( “sym alloc failed” );
return 1;

}

for(;;) {
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printf( “> “);

yyparse(&p);

if(p.ast) {
printf( “= %4.4g\n" , eval(&p, p.ast));
treefree(8p, p.ast);
p.ast = 0;

}

}
}

i v F /Y Makefﬂe

iX AMakefile o 8T JL % ¥ #9MakefileR £ § & — %, HHpurecalci) ik 547 BH4=5
oM BAME R T 2 a6y sk L4,

CFLAGS = -g
all: purewc purecalc

purewc: purewc.lex.o
cc -g -0 $@ purewc.lex.c

purewc.lex.c: purewc.l
flex -opurewc.lex.c purewc.l

purecalc: purecalc.lex.o purecalc.tab.o purecalcfuncs.o
c¢c -g -0 %@ purecalc.tab.o purecalc.lex.o purecalcfuncs.o -1m

purecalc,lex.o: purecalc.lex.c purecalc.tab.h purecalc.h
purecalc.tab.o: purecalc.tab.c purecalc.lex.h purecalc.h

purecalc.lex.c purecalc.lex.h: purecalc.l
flex -opurecalc.lex.c purecalc.l

purecalc.tab.c purecalc.tab.h: purecalc.y
| bison -vd purecalc.y

HIEE SR AALIE A AT =8
bisonH —A~F MR 658 247 (push parse) HF, ©THAXTAFRHESFK, —
MEFEE (pull) EEoWERNEHERARAyylexhieHFAw T “427 &
koW B, mAak—/Nk (push) EEFWEF, REZHE —AyypstateidF ik 947
BRE, REGRAFNCTHARNEEITE, # LT HFRELCAREENLE
BT ONEEQINB, EESWBESNERR TR BEENFEW, #3, B4, B
RAEATE L ehteti4E, REASMELTARAEEY, BEFELFPIHFBSEFTLRET
TN, E3AYCUIAFA HAULA THFHZERAA, dFECNTLEEEH

)
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B, ERWNBATRAL TR, BFALRHYbisonF AR T R LATeHHA
7k,

AATH R A flexty i ik oir B, FTFHRNE XM ERT, FRANARTERHEAN—
FPRALK, RECWLEELAFLD $ART, & T3 &5 B 692 R R
BAHEBBEESWBENEMEA, BRBPNESFITEHF LD, CHLEARNREE
IME, WAL QNN THell, 2EEPHBRELTHAHRA, ©FRiLE
CHANLE, TAAANNPIHFRASTEEREEDE L—NRANLTHK
B, RERATAHEHREXAALDB BT,

AT AT VA LI —FFflextd ik 9 &, CAFRY, Filikbo R A L&, ik
T UARE T,

GLR4 #h

ERMNEEREEANRE

Bk B4R, Mleyacchubison, T RMAI~NEEREL TN T
I F LERZ T HEAEEITE, R EAILbison—MiEEAHCLHILE
TR, MARTIARE LR EESTBRETHET HUE LML ET
Ee—H, TREAETFLERAE LM BTRAGRE, B2 F 454
ERAER, WERARTUERTHREARLAALAAF L Ol EhP R, AR XE
i, if/then/else, A ARBEATARIEIRNEEZ S BLRARBARHE2TIET,

MFG—F BRKL, WwRERAGLRSH, RTU X LbisontEfTiEik, €4l —
MG EA R HEE>INE, HEWRRBAFR, 2EARSFARAAL
M, CARTERRIGRLZARERF PR, AXMNTFHEGLRZAT, FAKRIRER
R EEA N AA —EMBAGLRAREMN G X, HLRfd R TRECN, &
B, RARLG R, RGEESITBMAA TG TIRAELA A2 R A4S L
I4E, LATROBTARERGR A RAFTERFRECH TG EFT ARG
9,

R EAAGLRM B LEFTR, BAHAAHRANAT KK LR ILEAN SR
ENfE, —E B P ESEETRELEENLT LR RE AR YiEE S
WHER, HFRYGLREL AR ARV, €MNTAAER Fehit T Ak,
ATl A 2K,

i EHbison LALREZ ST EH AT ELERE;/NIL AL/ HLah%e, FEAHLESS
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Pres e QlREnt, M RELBEXFHREIFHGFEBUMRRE (BRE8E) . HEY
—A"GLRIEZH ST FEB PR, Bit LERRAZNIEL T8k BIALEE £ Fhal
i, BTIERSITGS Ao EaAIRS. YHFELSIPEMN, SRR -EEo0
PrRIRE, ERIRA R R —IK,

MR —ANEEAEE L, EARFEMBAERLLLALR(DIR AL SE£MIC
S, KEBOFEEBENTELR T ML ST FBRY. bisonX BB M Friik
W Hy 5 B T AR AR EE IR AFIE RO 0T . ANRPA PTRERI AT ER RN T, bisondRAFH —H
RE—NEIR, X TXFEMIEE, GLRIEZS S LIEER 5 FBAAOLALRIEE 3
HEHHRLL, MAFEFRMOEARIGRIEbison# FAGLRIEHE S E, HEBEFEHRHE
L E 244U K N

F—FHHE, WMREEREAEL, BEINSSEAMHRERTSHFER I REELD
PN, ER/AGE TS — RN, 20 OREnE SR 2R LMAEFRMERN, R
TLATE KRN P AR Eddprec NRIZEEMZEIOMKESL., WmRAE B AR
fif%dprec, B SRSALEA BRENEIIBEMM , REATCAEREME fdmerge, B
ATLALEIE S A 3 AR B BRI R A A BEA MG R, RF “A3H" Xiss
RE LB STREMEHRIED,

HGLRIGE AT IEELE Z 4 rTRERI i, BRICEAEMOHIRES, BEH
PEMELSHECR. AE@RkT _XEZE, RIZART AR, SE e
LAlid%dpre AR EE — 247, KRG ESRMEPAE CHERIR, &% X
HEAEMT AR, HEMBIREIIESR I STEERE—EERRWRAES S, kERH
RAERE H AL TS TEM KRS, WA TREET — s LURIR IR, BN
EFIEE ST S H AR E BRI IE B B ik BREfbrE.

SQLIEE Sz AIGLRARZA

FAREWISQLIEZL AT (5 T — ik I R M LALRIBEE T B0 BMRM:, FA1E
X M A EHGLRIER 788 . A ry—/~8:757% [ 3 7 pir 2 & A PR i 4
ONDUPLICATEfEA—TH—IE SR ERF. B — 1 HI5HENOTEXISTSTEAEXISTS B Mk —
g T, WARXAMOIBRIERSTAE ., TR A IE 3447 8% 7T LA & B Hh 35
PLEAT, MMABEXISTS, ONFADUPLICATEX{EME LEFREBE L,

EXISTS { return EXISTS; }

ON { return ON; }
DUPLICATE { return DUPLICATE; }

EXA BT ESF, BEAEMEHE, ON DUPLICATERTEAWMAHIRYIL S, mA
S — S B PRI S 2L FENOT EXISTS.
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opt_ondupupdate: /* % */

| ON DUPLICATE KEY UPDATE insert_asgn list { emit("DUPUPDATE %d", $5); }

>

expr: ...
| NOT expr { emit("NOT"); }
| EXISTS (" select_stmt ')' { emit("EXISTS 1"); }
| NOT EXISTS '(' select_stmt ‘)" { emit("EXISTS 0"); }

]

T—FRdEdbisonKiBTXNERE, BIMEASE-vREIEbisonFIFK, XFERTLIAE
BERTEN L, 264, ERUXMNEREE2BHENTL R TS HL/H L w2

State 249 conflicts: 1 shift/reduce
State 317 conflicts: 1 shift/reduce
State 345 conflicts: 59 reduce/reduce

HEUHMB|IGLRIELR T8 ZA1A — AR EE, MITTHFEGRFRXLEF] AT 22 R BATTH
2, FLARMESRER — FIRICHPHIX =ZARE:

state 249

55 join_table: table_reference STRAIGHT_JOIN table_factor .
56 | table_reference STRAIGHT_JOIN table_factor . ON expr

ON shift, and go to state 316

ON [reduce using rule 55 (join_table)]
$default reduce using rule 55 (join_table)

state 317

54 join_table: table reference opt_inner cross JOIN table factor

ON shift, and go to state 377
USING shift, and go to state 378

ON [reduce using rule 70 (opt_join_condition)]
$default reduce using rule 70 (opt_join_condition)

opt_join_condition go to state 379
join_condition go to state 380

state 345

263 expr: EXISTS '(' select stmt ")' .
264 | NOT EXISTS ‘(' select stmt ')

NAME reduce using rule 263 (expr)
NAME [reduce using rule 264 (expr)]

een 57T AEZMFL)/ ALK R, ..

. opt_join_condition
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"Y' reduce using rule 263 (expr)
'}' [reduce using rule 264 (expr)]
$default reduce using rule 263 (expr)

PRF249FR B3 TR B F M ATEFEFION, MARA34SNE LB EHENOT EXISTSIE
h— N RIEFL AN BIETRES (FAKEHWREBTNOT EXISTSZERIL S Al
DRERARZEHEEERICS) . FEHRNMANIEHREERIMMEN ZE, BIE
I=ATRRIEE L ESy, — TR EGLRIEZEHr e, B S F TN & fbison] B 1 i 2
A%, MBURE MBS SBNRE R EEEL, MibisonRE KM, XERIFHIPGTE
W, XREGRA AR kKRRt RERETRARRZEY,

#glr-parser
sexpect 2
%expect-rr 59

XSRS EICED, EL R TR ERHRIF T, WA BRI LLE W BB KEH
. EHeBIE R 5y BT {5 FIONFION DUPLICATERYiIEA), {EFA1LDIEHE L ERIEARIE;
Mt

insert into foo select a from b straight_join ¢ on d;
rpn: NAME a

rpn: TABLE b

rpn: TABLE c

rpn: NAME d

rpn: JOIN 128

rpn: SELECT 0 1 1

rpn: INSERTSELECT 0 foo

pn: STMT

insert into foo select a from b straight_join c on duplicate key update x=y;
rpn: NAME a

rpn: TABLE b

rpn: TABLE ¢

rpn: JOIN 128

rpn: SELECT 0 1 1

rpn: NAME y

rpn: ASSIGN x

rpn: DUPUPDATE 1

rpn: INSERTSELECT 0 foo
rpn: STMT

select not exists(select a from b);

rpn: NAME a

rpn: TABLE b

rpn: SELECT 0 1 1

Ambiguity detected.

Option 1,

expr -> <Rule 247, tokens 2 .. 9>

NOT <tokens 2 .. 2>
expr -> <Rule 263, tokens 3 .. 9>

FlexfBisonZERr | 237



EXISTS <tokens 3 .. 3>

"(' <tokens 4 .. 4>
select_stmt <tokens 5 .. 8>
"Y' <tokens 9 .. 9>

Option 2,
expr -> <Rule 264, tokens 2 .. 9>
NOT <tokens 2 .. 2>
EXISTS <tokens 3 .. 3>
"(' <tokens 4 .. &
select_stmt <tokens 5 .. 8>
"} <tokens 9 .., 9>

1: error: syntax is ambiguous
SQL parse failed

bisonX FEGLRIEH: o Hr s b E e EMISH R, X BHRINIFTLABZI PR el GEAY 4y
e E—FPHINOT EXISTSYEAPEANERIERF, M RN EIEA—ABER. XA MW
RIRZE Byl it hdprec R g, B ARBIEMRARERINIFTEN,

expr: ...
| NOT expr { emit("NOT"); } %dprec 1

| NOT EXISTS *(' select_stmt ")" { emit("EXISTS 0"); } %dprec 2

BMAEEZETWHEMTLAERTIE 7, BIb—FRoX N Z USSR HRE D
B eR ok AL B R AR MR Bl AT £ 8, SRR [ B A A R L M 18 . i e Bro 2 Sofn(E
HIZERIAYYSTYPE, B5flexh%unionF AR SIMIERA SN LT~ ., mRFLELZNS
[JL) Ly, IREEAENREE BTG RE AR . HRY RRE
ZHNMFTES —dmergetn®, MirEMNAEEROREHNNEELGHENIRE .

*{

;;STYPE exprmexrge(YYSTYPE x1, YYSTYPE x2);

expr: ...
| NOT expr { emit("NOT"); } %merge <exprmerge>

| NOT EXISTS "(' select_stmt ')" { emit("EXISTS 0"); } %merge <exprmerge>

fEFi%mergefI i HIEER.LIRI, GNSHAT R, RAHSHREENA TR B
VAL ZFa A $hAT, KL BB 4200 A fh B TE s s HL i 26 LS BLR B & A A ol R AT Y
BEER. ETEHBRETUREANMEIEER, REEFELXPZ - BETMERFR
bR IELER, IEICEE G Z AR BRI A 4 BCNF . GLRIEE ST 808
MU HRCHIIFE, BIEELE LSRAARFANRENREEDHLEEZR, Mk
L RIE AR R, BRI AR A AT RER A RIE st F BB A, X HXdprecit2
LARSRACEE X R T & H R,
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EREZBERTHATEFEAGLRIBEE WS, MEFEFREEHRMLALRIBEE s
TR IR ST S Mo e, HEE2NMERF-AIHEEXNESHAAERT
LALR, GLR& B ATREI A FEER .,

C++iBiEN =8

bisond LA QIHLME FIC++MIEIE S 5B . BIAflexTE R AR QB C++ RIS 4T B 3
e, TR ERNCHRBEREESTHE T2 | #amE, flexfBIOCHKIAZEDH
RA[LIEC++ B HFTHIE, mtflex CRRRVIAEE 8% fibison C++hRIBEE oS4
R E AR, BROSET AT EEMOXEHZR,

fif&bison C++ARANIES AT BRI E AR, Fllbison Ao Stld T —42%,
EERTEANEESWEN, BFRATLUGIBRMTEZEEENLH, REEALES—
A rh RAE RV L HIRD B SR .

BRI C++ IR A& o frestt, bison&BIEMA-KAILILH: location.hhfl
position hhARE XL EEH, stack. hhE LNERIEBS I e AR, LIB— M ESGE
oyt ed § H LI, A=A XHNEHRASEL, BE-AAXHNEEIREE
AT ENE, SEMCHERMELL. BEEowE L XHESaEb=13, X/,
KT MRS T RN EFEECACEERNEREE . (FATREREM 4
AEH A X HORbRME IR & 0, ) BIRIESR ISRk S0 R R HTER . BOh
ERPCHBEXHEBEE, REMKATEGFbisonsk BIELICH,

— N C++RBYITE =S

C++hRAIIE B4y BT 8% LLCRREIE B oy TSR EEANE F&, FrLASH TikACRSHFEHE, THEiX
MBI FRETEIBNEFEEHTRES, ATILEERASB—L, INMHRETLUTHE
EM2ENOMIE A SE, BENEAHMREEE BRSNS LT 34,

RZ A ¥ cppeale_ctx#iE ATk Heppeale-ctx.hhir, anf9-6F7w.
$#19-6: C++iit H EHR R LT L& cppealc-ctx.hh

class cppcalc_ctx {
public:
cppcalc_ctx(int r) { assert(r > 1 8& r <= 10); radix = r; }

inline int getradix(void) { return radix; }
private:

2. K EBAflexti A ANT . TRAMRA TRAMSE, 12F % EHlIxeid ki BRH—4
R HCHE DR EFEHAL,
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int radix;

};

C++hiEx g A

EdEBATHRE, bisonEdr £ RlyyH CIRIESE o HreE, HELDparser. XNEEKD
Hree KB/ N ER Aparse, WRAILAERIREZIZEAXLFFHBE, MAZERyyCLEE
FHA%define namespace¥ &k, Wi AN FLLE T %define parsex_class_nameXkfZD.
EABFR, BB RLBSE Acppcalec. INTRBFEEZSRNAAEE, EER
FE— e UOE i FALER 2% TF S YYDEBUG, ﬁBU%set_ﬂebug_lével(N), e =) N ws)
i, RPRINGELEIEFE.

— N C++hRRYIB RIS
Fo-77h BRAIC++ I IEE o B ER T —SHE =,

$9-7. C++ia+t ¥ 845 ik 5-4F Beppcalc.yy
/% Co+REALHRE */

%language "C++"
%defines
%locations

%define parser_class_name “cppcalc”

%{

#include <iostream>
using namespace std;
#include “"cppcalc-ctx.hh”

%}

¥parse-param { cppcalc_ctx &ctx }
%lex-param { cppcalc_ctx &ctx }

%union {
int ival;
};

/* FEIIEE */

#token <ival> NUMBER
%token ADD SUB MUL DIV ABS
%token OP CP

%token EOL

%type <ival> exp factor term

%
extern int yylex(yy::cppcalc::semantic_type *yylval,

240 | HPoE



yy::cppcalc::location_type* yylloc,
cppcalc_ctx Bctx);

void myout{int val, int radix);
%}

%initial-action {
/1 GLEAE BRI

@$.begin.filename = @$.end.filename = new std::string("stdin");

R

KA E S 7 8 E FXlanguage R U EMEFC++M A&ZC, %defines Al k3,
%locations FEALER)L B {5 BRI IMAIELS W28, %definelllFkIHMAKcppcalc
MAZERNIEZEOT R, RER—BCH+RBAXLSiostreamERAEHIRFIM FF
KT,

BWAEH216 71K “BisonPHIMIEL 8" —HELBN d%parser-paramfi¥lex-
paramf B, BAVAEERS IS (BEOTENRI0ERE) fyylex3¥in T — /M HSMY
8. XABFP, BROVFEEEHTEARES S, MERMANE, £47%
PSR B MRE—N SR Bl —BIfleximBE 24 ¥ LT Xyyscan_t, RITATLAERH

RIS RACEFEEEIFRN2ES, TEAERNABEEX/TBHEEHLT
)'Zf#‘éﬂ’:] _"T"%ﬁ]o

BAIFHT —4%union, EECHFNBRE—B. EXAEAGFh, ERE /K
R, REAXBRE, ETRUECSMILREHEH,

C++F1%union

RECEFAKR—ABLSLSHIEEGH, CHHARA | —ABRLC2LTH, B
AR E 4 BL4¢ A%union¥ & Al — AKX, GO X LH 69154 2 g X M4
BURECH++iIF RPN BFRANERFT %k, F OB EAEPEEZBitnewhts
Apl, HAAMELERFFALRBHEGELARL, HE2RILiEHES
RABAENEHE, ARTENHEERENIE MG, wERERNEESITRSE
WA, #® M¥destructor® 9 k4 fobisondefTH K AR L ARk 5 & £ A 601,
T N EAAZ A RLRH A A i 19 4,

AEANBAMER TiEiimalloch S RACHEH AT, A NALAE3E4EH
o BaE kAR,

HTRERRA, bisonH A RIBC+HAERNyylextIEH, FURMNEXBEEFTH
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e, EMSEESACHRANGTF—%: {HmidSEMEE. LS EfMEMlex-paran
ET X . EC++REERSHESD, ESEMUEFEEREE Hsemantic_typefd

location_type, EATRIEESREMERA. RITBEL Tmyout, XE—AHHBG
B, AILAGE A E RS (radix) RATENE,

EFERAMEEBNCHRIBEE ISR, WwREFEHHCH4, LM ng HRE
FLBIX— A, SNE205TH “EILHHEE LHLMALEER” , HC++RMIERE
BEEH TXNEE, EESMIBAFFEMER AR T filename (XH4) F/H
i, %initial-actionfRiXBEseh MM BEE BT A, EXHAEMIEFER
) —Esr e LR iAo AT e . XMEHRABNMEBOEN, FARGHryiaEs i
% HIRB—A 30t BIUAEEEH U4,

/1 Co+hLIE LS 7 &5 IbisondL N

calclist: /* & */
| calclist exp EOL { cout << "= "; myout(ctx.getradix(), $2); cout << "\nm> "; }
| calclist EOL { cout << "> "; } /* blank line or a comment */

]

exp: factor
| exp ADD factor { $3% = $1 + $3; }
| exp SUB factor { $$ = $1 - $3; }
| exp ABS factor { $% = $1 | $3; }

¥

factor: term
| factor MUL term { $$ = $1 * $3; }
| factor DIV term { if($3 == 0) {

error{@3, "zero divide");
YYABORT;

}
$% = %1/ 393; }

A

term: NUMBER
| ABS term { $$ = $2 >= 0? $2 : - $2; }
| OP exp CP { $$ = $2; }

¥

ok

BEOWEFHHNESE1ZRHLAEETLEZN, REELHIERBMNCEERT
Ct+, HEFBATEIT R calclist AR BN Amyout RATED, BRI ctxGitHh
FENERERGEEA LAY, REANBRESLMBRFHEL, CERNR IR
VA REET SRR A & error, Uiikyyerror. (C++iEEoITHERA 18
%, BMEVRAEE A%location, EEEMerrort AW AL ERFESH ., BFRIMR
HERECH+RIBEsTRPERERMVCERER. )

/1 B T S RIC++REG B
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main()

{
cppcalc_ctx ctx(8); // work in octal today

cout << "> ¥
yy::cppcale parser(ctx); // make a cppcalc parser
int v = parser.parset); // and run it

return v;

}
/i EREEERETEN R

void
myout(int radix, int val)

{
if(val < 0) {

cout <¢ "-";
val = -val;

}
if(val > radix) {

myout(radix, val/radix);
val %= radix;

}

cout << val;

}

int
myatoi(int radix, char *s)

{

int v = 0;

while(*s) {
V = v¥radix + *s++ - '0';
}

return v;

}

namespace yy {
void
cppcalc::error(location const &loc, const std::stringk s) {
std::cerr << "error at " << loc << ": " << s << std::endl;

}
}

SCHRRVETE R T S AR R, C++ARATALIE i B ER IR e 01— AN IE B O
KB, REARERE, Hit, TEFELR - EE0BERNctxiit, 2
EER—Nyy: :parserfILflparser, ZLBIEMctxtiA LT, RGAM Y Hparse
H AT EBRAI S BT TAE.

MTHIBIBIE, myoutfimyatoi, FRBEITEEFI ZHHIAEL, BERyy: :erToT,
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XEANSyyerrorFM R FIRE. HTFEMER, bisonfEiEZotrdEdilerrorE
MARBRAERE, XMERERARERMBIL TR E: S, IRAEBAEIRES
PR T, bisonFMEIityy: :erroriAMCERASIR IR, XHIREIREATLAE X
Ewgafradal R ETXP, XL RENBRTFR. MER-T, REZEER
XNHEIRPIRER TCr+<<BIEF R HE RN E . ZAUARTLLX AR A
locationZE L T ZRMRIER, H b BFERLERL.

EREC++RRIEZ T e NiRE ST HTE8
(719-8ef I flex 125 BT 28 R (A FE A C++ ICR G BHY,

#19-8: C++hkit H 839k 547 Bceppcalc.l
MRMNC++RR R SFRICS H AR EMITEN % */

%option noyywrap

%{
# include <cstdlib>»

# include "cppcalc-ctx.hh”
# include "cppcalc.tab.hh”

#define YY_DECL int yylex(yy::cppcalc::semantic_type *yylval, \
yy::cppcalc::location_type *yylloc, cppcalc_ctx &ctx)

/i EEREE MENLS

# define YY_USER_ACTION yylloc->columns (yyleng);

typedef yy::cppcalc::token token;

extern int myatoi(int radix, char *s); // &ZAHEELEEERs e
%}
*%

HE o TS0 E LB B E T CIES MR B b T 30 518 34 0 &8 2809 k30t .
BREXTYY DECLEEBRyylexWAHIRAMTAEEsWBEMELR, EBEXLT
YY_USER_ACTION, iZZEHEEBANICSHIELHEZA#IAR, RRFEICSHRKERECE

B8, MBI RNESRSELAL, HiXJLWREER, FAC+H+RAMEREEMAARE
NTEERFH .

EEaTRMICSREEIEREI TS LM token A #E L, Bl TtypedefTAF
token, LAFEBREILSHEHIIEE,

/1 C+IRARDIRE o 3R A9
*{
/1 M ExRERANE S H 4
yylloc->step ();
%}
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"+" { return token::ADD;
"-" { return token::SUB;
"*" { return token::MUL;
“/" { return token::DIV;
"I" { return token::ABS;
"(" { return token::0P; }
")" { return token::CP; }

[0-9]+ { yylval->ival = myatoi(ctx.getradix(), yytext); return token::NUMBER; }

St gt gt gt gt

\n { yylloc->lines(1); return token::EOL; }

/* Bt BT AET */
Ilf!lli* I
[ \t] { yylloc->step (); }

. { printf("Mystery character %c\n", *yytext); }

%%
NS> AR RIS S S W By y lexWI A L#4r. step kB BARBERE DS
EREMRE, SHACERERT L MISHERMLE. (B—FHBERINELSE S
ZRid, BITSWISICREF LR D, RBIEEMNENEMSHMERE RS,
AR g #FTLAGE B T C+hR AL BRI T 5 ki (E B AR RS A 4., )

EXHERDABENESAFTEHIEM Ttoken: 1B, BAXEILELAFAAERIELESY
Fres BRI B, BATHFFAVIE XHEME R ik lines R B AL B AT S, HBEMSHAER
WiELEERAMstep, BACMHEATEMNRAZIHEFERE, TAT—stephif
A RZ&Eyylexik B G XRIFAMA & 54,

Bl — A B A FTRERTHLIN SATENE — R EIRE 8 . FRCIRATIAZ: & 218 M
yyerrorXRsCEL, (Bl THEMNREI R H AR TCH+HIEEOWEL, FLUELHER
MHAerroxrfilE. BNHEFRERS —/MEE GIRKES & FEFALESEHHERA
HIRREHE, W, BONEHAA Tprintf.

RBERIZAC++ R LIIRIIF E S HTER2

B ELAIR, bisondfC++HIRIFEMRE M H A MM CRIERN 2 BME, BINAE
ERIINT, HACESHMELA305MER T, HMNEE MY TIERBR
¥unionPEERELEIMIEME, M HAIC++IRMbisonFICARAIflex 2 A o M3 L4 5
B, XERFEMNERENFTEME AL, HHEMENEELZT - BEENEIEUE
TRl 4 b7 2% W LATECHp U [A] T 1& #4047 88 RT LAZEC++ R Th IR I, Ui B M im0
2 i 2 (F FACRUPRME BE R IR BUM AT R R 304 (8 FHC++MII/O FE iR B, — A
R RIRUH B A LT (2fFMctx) | EXRomBEBREITEHEERE
—AR, XEFLCARFHE MR R %O,
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RAEE, C++iAIbisoniBEka i KA TLLTE, Bk 2mikithE4EmN.
MR R EELRRINEEI S RRI AN RUNACHIT A, KHERFEERRGHE
CIEEERIANICHZEE, C++RRANER o brak BEEn] LARAFH TR,

Javat EMiE S X
B AT (20095 ) bisondEAE X I H¥JavalE T MM EE SR, kX AHY
Bk, ETRCETUIHRLSNEST T, dFlavath AR T AT HCr+0I L 34
t, UR—E4sfTavaifn il e A%, BhJaval A FRE BABs, 2CHA
oM I ®l (garbage collection) , B FHEAMN M T A TR AL T, Fld4i

¥ & # 6bisonF M A T | L AT 69Javalk o,

o

3

BXaEAHREPINEELWS, EEBROTF—KIETR)GIEBERMFEH
YYACCEPT. RFIRETE R iiag:otrss, FEEXHERMERE —NMZICESMARE
ETFEOLAYHE.

SQLIEH T ss IGLRIEEZMIES £ T 5FEMR—8? WS H—/16F, B
—MRRA S —FUAER. (R RALREEILS ZEMAZERE, &%
i ZRRA 1=k, )
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M
SQLIBZES #ad ik
X X5 R

HFE4EPSQLIEEE I BEAK, XBE T EMERIC P H B GEFEH
HTARARIANL, /NS REE IS MRS, LIRGEM BIRSNez X5 RfE
B EZXCIAEETESENHBRRSE, BHRAHIRKEMN.

B A- 1 BB F-A- 2 (975 X 31 R MBI S Lpmysql.ouput il i1y, i%
5| S TEbison RS QLIE S GIE , XAFIZE S IFE 0I5 — i R A  ARIMIE
2, HAAELSQLERFHBALERINMFOTERRAE, BNTREBEIHBRE
IR 5L e SR B 4, BAFIRMIT10 00047, FLAFEARE LRSS, |
RIS ERE T,

W A-1: SQL#&E#E 7| A
0 $accept: stmt_list $end

1 stmt_list: stmt ';'

2 | stmt_list stmt ';’
3 | error ‘;"

4 | stmt_list error ';'

5 stmt: select simt

6 select_stmt: SELECT select_opts select_expr_list
7 | SELECT select_opts select_expr_list FROM table_references opt_where
opt_groupby opt_having opt_orderby opt_limit opt_into_list

8 opt_where: /* %5 */

9 | WHERE expr

10 opt_groupby: /* % */

11 | GROUP BY groupby list opt_with_rollup
12 groupby list: expr opt_asc_desc

13 | groupby list ',' expr opt_asc_desc

14 opt_asc_desc: /* % */
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15 | ASC
16 | DESC
17 opt_with_rollup: /* %= */
18 | WITH ROLLUP
19 opt_having: /* % */
20 | HAVING expr
21 opt_orderby: /* % */
22 | ORDER BY groupby list
23 opt_limit: /* 25 */
24 | LIMIT expr
25 | LIMIT expr ',' expr
26 opt_into_list: /* 2z */
27 | INTO column_list
28 column_list: NAME
29 | STRING
30 | column list '," NAME
31 | column_list '," STRING
32 select_opts: /* % */
33 | select_opts ALL
34 | select_opts DISTINCT
35 | select_opts DISTINCTROW
36 | select_opts HIGH_PRIORITY
37 | select_opts STRAIGHT_JOIN
38 | select opts SQL_SMALL_RESULT
39 | select_opts SOL_BIG_RESULT
40 | select_opts SQL_CALC_FOUND_ROWS
41 select _expr list: select expr
42 | select_expr_list ',' select_expr
43 | !
44 select_expr: expr opt_as_alias
45 table references: table reference
46 | table references ',' table _reference
47 table_reference: table_factor
48 | join_table
49 table_factor: NAME opt_as_alias index_hint
50 | NAME '.' NAME opt_as_alias index_hint
51 | table_subquery opt_as NAME
52 | "(' table_references ')’
53 opt_as: AS
54 | /% 2 */
55 opt_as_alias: AS NAME
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56
57

58
59
60

61
62
63
64
b5

66
67

68
69

70
71
72

73
74

75
76

77
78
79
80

81
82

83
84

85
86
87
88
89
90
91
92

93

| NAME
| /% 2 %

join_table: table reference opt_inner_cross JOIN table_factor opt_join_condition

| table reference STRAIGHT_JOIN table_factor

| table reference STRAIGHT_JOIN table_factor ON expr

| table reference left_or_right opt_outer JOIN table_factor
join_condition

| table_reference NATURAL opt_left_or_right_outer JOIN table_factor

opt_inner _cross: /* %5 */
| INNER
| CROSS

opt_outer: /* %5 */
| OUTER

left_or_right: LEFT
| RIGHT

opt_left or right outer: LEFT opt_outer
| RIGHT opt_outer
| 7* =5 */

opt_join_condition: join_condition
| /* == */

join_condition: ON expr

| USING '(’ column_list ")’
index_hint: USE KEY opt_for_join '(' index_list ")’

| IGNORE KEY opt_for_join '(" index_list ')’
| FORCE KEY opt_for_join '(' index_list ')’

| /% 25 %/

opt_for join: FOR JOIN
| /% 25 */

index_list: NAME
| index_list ',"' NAME

table_subquery: '(' select_stmt ')’
stmt: delete_stmt
delete_stmt: DELETE delete_opts FROM NAME opt_where opt_orderby opt_limit
delete opts: delete opts LOW_PRIORITY
| delete opts QUICK
| delete_opts IGNORE
| /* 2 *
delete stmt: DELETE delete_opts delete_list FROM table_references opt_where

delete list: NAME opt_dot_star

SQLIBZEN TR M X5 A

|
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94 | delete list ',' NAME opt_dot star

95 opt_dot_star: /* ZF */
96 | I.| I*I

97 delete_stmt: DELETE delete_opts FROM delete_list USING table_references
opt_where

98 stmt: insert_stmt

99 insert_stmt: INSERT insert_opts opt_into NAME opt_col_names VALUES
insert_vals_list opt_ondupupdate

100 opt_ondupupdate: /* %5 */

101 | ONDUPLICATE KEY UPDATE insert asgn list
102 insert opts: /¥ 23 */

103 | insert_opts LOW_PRIORITY

104 | insert_opts DELAYED

105 | insert_opts HIGH_PRIORITY

106 | insert_opts IGNORE

107 opt_into: INTO
108 | /* % */

109 opt_col names: /* ¥ */
110 | (" column_list ")’

111 insert vals list: '(' insert vals ')’
112 | insert_vals_list '," '(* insert_vals ')’

113 insert_vals: expr

114 | DEFAULT
115 | insert vals ',' expr
116 | insert_vals ',' DEFAULT

117 insert_stmt: INSERT insert_opts opt_into NAME SET insert_asgn_list
opt_ondupupdate

118 | INSERT insert_opts opt_into NAME opt_col_names select_stmt
opt_ondupupdate

119 insert_asgn list: NAME COMPARISON expr

120 | NAME COMPARISON DEFAULT
121 | insert_asgn list ',"' NAME COMPARISON expx
122 | insert_asgn list ',' NAME COMPARISON DEFAULT

123 stmt: replace_stmt

124 replace_stmt: REPLACE insert_opts opt_into NAME opt_col_names VALUES
insert vals list opt_ondupupdate

125 | REPLACE insert opts opt_into NAME SET insert_asgn_list
opt_ondupupdate
126 | REPLACE insert opts opt_into NAME opt_col_names select_stmt

opt_ondupupdate
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127

128

129
130
131

132
133
134
135

136

137
138

139
140

141
142
143
144
145
146

147

148
149

150

151
152
153
154
155
156

157
158
159
160
161
162

stmi: update stmt

update_stmt: UPDATE update_opts table_references SET update_asgn_list opt_where

opt_orxderby opt limit

update_opts: /* 722 */
| insert opts LOW_PRIORITY
| insert_opts IGNORE

update_asgn_list: NAME COMPARISON expr
| NAME '.' NAME COMPARISON expr
| update_asgn_list ',' NAME COMPARISON expr
| update_asgn_list *,' NAME '.' NAME COMPARISON expr

stmt: create_database_stmt

create_database_stmt: CREATE DATABASE opt_if not_exists NAME
| CREATE SCHEMA opt_if not_exists NAME

opt_if not_exists: /* & */
| IF EXISTS

stmt: create_table stmt

create_table_stmt: CREATE opt_temporary TABLE opt_if_not _exists
NAME '(' create_col list ')’
| CREATE opt_temporary TABLE opt_if not_exists NAME '.°
NAME '(' create_col list ')"
| CREATE opt_temporary TABLE opt_if not_exists
NAME ‘(' create_col_list ')' create_select_statement
| CREATE opt_temporary TABLE opt_if not_exists
NAME create_select_statement
| CREATE opt_temporary TABLE opt_if_not_exists NAME '.'
NAME '(' create_col_list ')' create_select_statement
| CREATE opt_temporary TABLE opt_if_not_exists NAME '.'
NAME create_select_statement

create_col_list: create_definition
| create_col_list ',' create_definition

$@1: /* = */

create_definition: $@1 NAME data_type column_atts
| PRIMARY KEY '(' column_list ')’
| KEY "(' column_list ')'
| INDEX '(' column_ list ')°
| FULLTEXT INDEX '{' column_list ')’
| FULLTEXT KEY '(' column_list ')’

column_atts: /* 2= */
| column_atts NOT NULLX
| column_atts NULLX
| column_atts DEFAULT STRING
| column_atts DEFAULT INTNUM
| column_atts DEFAULT APPROXNUM

SQLIEE DT A M X 51 A
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163 | column_atts DEFAULT BOOL

164 | column_atts AUTO_INCREMENT
165 | celumn_atts UNIQUE ‘(' column list *)°
166 | column_atts UNIQUE KEY

167 | column_atts PRIMARY KEY
168 | column_atts KEY

169 | column_atts COMMENT STRING
170 opt_length: /* #3 */

171 | "(" INTNUM ')

172 | (" INTNUM *," INTNUM ')’
173 opt_binary: /* %5 */

174 | BINARY

175 opt_uz: /* &= */

176 | opt_uz UNSIGNED

177 | opt_uz ZEROFILL

178 opt_csc: /* 752 */

179 | opt_csc CHAR SET STRING
180 | opt_csc COLLATE STRING

181 data_type: BIT opt_length

182 | TINYINT opt length opt uz

183 | SMALLINT opt length opt_uz
184 | MEDIUMINT opt_length opt_uz
185 | INT opt_length opt_uz

186 | INTEGER opt_length opt uz

187 | BIGINT opt_length opt_uz

188 | REAL opt_length opt _uz

189 | DOUBLE opt_length opt_uz

190 | FLOAT opt_length opt_uz

191 | DECIMAL opt_length opt uz

192 | DATE

193 | TIME

194 | TIMESTAMP

195 | DATETIME

196 | YEAR

197 | CHAR opt_length opt_csc

198 | VARCHAR '(' INTNUM ')' opt csc
199 | BINARY opt_length

200 | VARBINARY '(' INTNUM ")

201 | TINYBLOB

202 | BLOB

203 | MEDIUMBLOB

204 | LONGBLOB

205 | TINYTEXT opt_binary opt_csc
206 | TEXT opt_binary opt_csc

207 | MEDIUMTEXT opt_binary opt_csc
208 | LONGTEXT opt_binary opt_csc
209 | ENUM ' ("' enum_list ')" opt_csc
210 | SET '(' enum_list ')" opt_csc

211 enum_list: STRING
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212 | enum_list ',' STRING

213 create_select_statement: opt_ignore_replace opt_as select stmt
214 opt_ignore_replace: /* 42 */

215 | IGNORE

216 | REPLACE

217 opt_temporary: /* Z3 */
218 | TEMPORARY

219 stmt: set_stmt
220 set_stmt: SET set_list

221 set_list: set_expr

222 | set_1ist ',' set_expr
223 set_expr: USERVAR COMPARISON expr
224 | USERVAR ASSIGN expr
225 expr: NAME
226 | USERVAR
227 | NAME '.' NAME
228 | STRING
229 | INTNUM
230 | APPROXNUM
231 | BOOL
232 | expr '+' expr
233 | expr '-' expr
234 | expr "*' expr
235 | expr '/' expr
236 | expr '%"' expr
237 | expr MOD expr
238 | '-' expr
239 | expr ANDOP expr
240 | expr OR expr
241 | expr XOR expr
242 | expr COMPARISON expr
243 | expr COMPARISON '(' select_stmt ')’
244 | expr COMPARISON ANY ‘(' select_stmt ')
245 | expr COMPARISON SOME ‘(' select stmt ')’
246 | expr COMPARISON ALL '(' select stmt ')’
247 | expr '|" expr
248 | expr '&" expr
249 | expr '~" expr
250 | expr SHIFT expr
251 | NOT expr
252 | "I' expr
253 | USERVAR ASSIGN expr
254 | expr IS NULLX
255 | expr IS NOT NULLX
256 | expr IS BOOL
1

257 expr IS5 NOT BOOL
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258

expr BETWEEN expr AND expr

259 val_list: expr
260 | expr '," val list
261 opt_val list: /* 23 */
262 | val_list
263 expr: expr IN '(' val list ')°
264 | expr NOT IN '(" val _list ')’
265 | expr IN '(' select stmt ')’
266 | expr NOT IN ‘(' select_stmt ')’
267 | EXISTS '(' select stmt ')’
268 | NAME (' opt_wval list ')’
269 | FCOUNT "(' '*' ')"
270 | FCOUNT "(' expr ")’
271 | FSUBSTRING '(" val list ')’
272 | FSUBSTRING '(' expr FROM expr ')’
273 | FSUBSTRING '(‘ expr FROM expr FOR expr ')’
274 | FTRIM '(' val_list ")°
275 | FTRIM "(' trim_1tb expr FROM val_list ')’
276 trim_ltb: LEADING
277 | TRAILING
278 | BOTH
279 expr: FDATE_ADD '(' expr ',' interval exp ')’
280 | FDATE_SUB '(' expr ',' interval exp ')’
281 interval_exp: INTERVAL expr DAY_HOUR
282 | INTERVAL expr DAY_MICROSECOND
283 | INTERVAL expr DAY _MINUTE
284 | INTERVAL expr DAY_SECOND
285 | INTERVAL expr YEAR_MONTH
286 | INTERVAL expr YEAR
287 | INTERVAL expr HOUR_MICROSECOND
288 | INTERVAL expr HOUR MINUTE
289 | INTERVAL expr HOUR_SECOND
290 expr: CASE expr case_list END
291 | CASE expr case_list ELSE expr END
292 | CASE case_list END
293 | CASE case_list ELSE expr END
294 case_list: WHEN expr THEN expr
295 | case_list WHEN expr THEN expr
296 expr: expr LIKE expr
297 | expr NOT LIKE expr
298 | expr REGEXP expr
299 | expr NOT REGEXP expr
300 | CURRENT_TIMESTAMP
301 | CURRENT_DATE
302 | CURRENT TIME
303 | BINARY expr
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HIFA-2: SQLIEHALH X3 A
SEETE, LA (EF TRl

tend (0) O

"1' (33) 252

‘%" (37) 236

&' (38) 248

"(' (40) 52 76 77 78 79 85 110 111 112 142 143 144 146 152 153 154
155 156 165 171 172 198 200 209 210 243 244 245 246 263 264 265
266 267 268 269 270 271 272 273 274 275 279 280

"' (41) 52 76 77 78 79 85 110 111 112 142 143 144 146 152 153 154
155 156 165 171 172 198 200 209 210 243 244 245 246 263 264 265
266 267 268 269 270 271 272 273 274 275 279 280

"*' (42) 43 96 234 269

"+' (43) 232

;' (44) 13 25 30 31 42 46 84 94 112 115 116 121 122 134 135 149 172

212 222 260 279 280

"-' (45) 233 238

.' (46) 50 96 133 135 143 146 147 227

/' (47) 235

;' (59) 1234

At (94) 249

"' (124) 247

error (256) 3 4

NAME (258) 28 30 49 50 51 55 56 83 84 87 93 94 99 117 118 119 120 121
122 124 125 126 132 133 134 135 137 138 142 143 144 145 146 147
151 225 227 268

STRING (259) 29 31 160 169 179 180 211 212 228

INTNUM (260) 161 171 172 198 200 229

BOOL (261) 163 231 256 257

APPROXNUM (262) 162 230

USERVAR (263) 223 224 226 253

ASSIGN (264) 224 253

OR (265) 240

XOR (266) 241

ANDOP (267) 239

REGEXP (268) 298 299

LIKE (269) 296 297

IS (270) 254 255 256 257

IN (271) 263 264 265 266

NOT (272) 158 251 255 257 264 266 297 299

BETWEEN (273) 258

COMPARISON (274) 119 120 121 122 132 133 134 135 223 242 243 244 245

246

SHIFT (275) 250

MOD (276) 237

UMINUS (277)

ADD (278)

ALL (279) 33 246

ALTER (280)

ANALYZE (281)

AND (282) 258

ANY (283) 244

AS (284) 53 55
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ASC (285) 15
AUTO_INCREMENT (286) 164
BEFORE (287)

BIGINT (288) 187

BINARY (289) 174 199 303
BIT (290) 181

BLOB (291) 202

BOTH {292) 278

BY (293) 11 22

CALL (294)

CASCADE (295)

CASE (296) 290 291 292 293
CHANGE (297)

CHAR (298) 179 197

CHECK (299)

COLLATE (300) 180

COLUMN (301)

COMMENT (302) 169
CONDITION (303)
CONSTRAINT (304)
CONTINUE (305)

CONVERT (306)

CREATE (307) 137 138 142 143 144 145 146 147
CROSS (308) 65

CURRENT _DATE (309) 301
CURRENT_TIME (310) 302
CURRENT_TIMESTAMP (311) 300
CURRENT_USER (312)
CURSOR (313)

DATABASE (314) 137
DATABASES (315)

DATE (316) 192

DATETIME (317) 195

DAY HOUR (318) 281
DAY_MICROSECOND (319) 282
DAY MINUTE (320) 283

DAY SECOND (321) 284
DECIMAL (322) 191
DECLARE (323)

DEFAULT (324) 114 116 120 122 160 161 162 163
DELAYED (325) 104

DELETE (326) 87 92 97
DESC (327) 16

DESCRIBE (328)
DETERMINISTIC (329)
DISTINCT (330) 34
DISTINCTROW (331) 35

DIV (332)

DOUBLE (333) 189

DROP (334)

DUAL (335)

EACH (336)

ELSE (337) 291 293
ELSEIF (338)

ENCLOSED (339)
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END (340) 290 291 292 293
ENUM (341) 209

ESCAPED (342)

EXISTS (343) 140 267

EXIT (344)

EXPLAIN (345)

FETCH (346)

FLOAT (347) 190

FOR (348) 81 273

FORCE (349) 79

FOREIGN (350)

FROM (351) 7 87 92 97 272 273 275
FULLTEXT (352) 155 156
GRANT (353)

GROUP (354) 11

HAVING (355) 20
HIGH_PRIORITY (356) 36 105
HOUR_MICROSECOND (357) 287
HOUR_MINUTE (358) 288
HOUR_SECOND (359) 289

IF (360) 140

IGNORE (361) 78 90 106 131 215
INDEX (362) 154 155

INFILE (363)

INNER (364) 64

INOUT (365)

INSENSITIVE (366)

INSERT (367) 99 117 118
INT (368) 185

INTEGER (369) 186

INTERVAL (370) 281 282 283 284 285 286 287 288 289
INTO (371) 27 107

ITERATE (372)

JOIN (373) 58 61 62 81

KEY (374) 77 78 79 101 152 153 156 166 167 168
KEYS (375)

KILL (376)

LEADING (377) 276

LEAVE (378)

LEFT (379) 68 70

LIMIT (380) 24 25

LINES (381)

LOAD (382)

LOCALTIME (383)
LOCALTIMESTAMP (384)

LOCK (385)

LONG (386)

LONGBLOB (387) 204
LONGTEXT (388) 208

LOOP (389)

LOW_PRIORITY (390) 88 103 130
MATCH (391)

MEDIUMBLOB (392) 203
MEDIUMINT (393) 184
MEDIUMTEXT (394) 207
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MINUTE_MICROSECOND (395)
MINUTE_SECOND (396)
MODIFIES (397)

NATURAL (398) 62
NO_WRITE_TO BINLOG (399)
NULLX (400) 158 159 254 255
NUMBER (401)

ON (402) 60 75
ONDUPLICATE (403) 101
OPTIMIZE (404)

OPTION (405)

OPTIONALLY (408)

ORDER (407) 22

OUT (408)

OUTER (409) 67

OUTFILE (410)

PRECISION (411)

PRIMARY (412) 152 167
PROCEDURE (413)

PURGE (414)

QUICK (415) 89

READ (416)

READS (417)

REAL (418) 188
REFERENCES (419)

RELEASE (420)

RENAME (421)

REPEAT (422)

REPLACE (423) 124 125 126 216
REQUIRE (424)

RESTRICT (425)

RETURN (426)

REVOKE (427)

RIGHT (428) 69 71

ROLLUP (429) 18

SCHEMA (430) 138

SCHEMAS (431)
SECOND_MICROSECOND (432)
SELECT (433) 6 7
SENSITIVE (434)
SEPARATOR (435)

SET (436) 117 125 128 179 210 220
SHOW (437)

SMALLINT (438) 183

SOME (439) 245

SONAME (440)

SPATIAL (441)

SPECIFIC (442)

SOL (443)

SQLEXCEPTION (444)
SQLSTATE (445)
SOLWARNING (446)

SQL_BIG RESULT (447) 39
SQL_CALC_FOUND_ROWS (448) 40
SQL_SMALL_RESULT (449) 38
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SSL (450)

STARTING (451)
STRAIGHT_JOIN (452) 37 59 60
TABLE (453) 142 143 144 145 146 147
TEMPORARY (454) 218
TEXT (455) 206
TERMINATED (456)
THEN (457) 294 295
TIME (458) 193
TIMESTAMP (459) 194
TINYBLOB (460) 201
TINYINT (461) 182
TINYTEXT (462) 205
TO (463)

TRAILING (464) 277
TRIGGER (465)

UNDO (466)

UNION (467)

UNIQUE (468) 165 166
UNLOCK (469)
UNSIGNED (470) 176
UPDATE (471) 101 128
USAGE (472)

USE (473) 77

USING (474) 76 97
UTC_DATE (475)
UTC_TIME (476)
UTC_TIMESTAMP (477)
VALUES (478) 99 124
VARBINARY (479) 200
VARCHAR (480) 198
VARYING (481)

WHEN (482) 294 295
WHERE (483) 9

WHILE (484)

WITH (485) 18

WRITE (486)

YEAR (487) 196 286
YEAR_MONTH (488) 285
ZEROFILL (489) 177
FSUBSTRING (490) 271 272 273
FTRIM (491) 274 275
FDATE_ADD (492) 279
FDATE_SUB (493) 280
FCOUNT (494) 269 270

AT, ARER BRI

$accept (254)
on left: 0
stmt_list (255)
on left: 1 2 3 4, on right: 02 4
stmt (256) :
on left: 5 86 98 123 127 136 141 219, on right: 1 2
select_stmt (257)
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on left: 6 7, on right: 5 85 118 126 213 243 244 245 246 265 266
267

opt_where (258)

on left: 8 9, on right: 7 87 92 97 128
opt_groupby (259)

on left: 10 11, on right: 7
groupby_list (260)

on left: 12 13, on right: 11 13 22
opt_asc_desc (261)

on left: 14 15 16, on right: 12 13
opt_with_rollup (262)

on left: 17 18, on right: 11
opt_having (263)

on left: 19 20, on right: 7
opt_orderby (264)

on left: 21 22, on right: 7 87 128
opt_limit (265)

on left: 23 24 25, on right: 7 87 128
opt_into_list (266)

on left: 26 27, on right: 7
column_list (267)

on left: 28 29 30 31, on right: 27 30 31 76 110 152 153 154 155

156 165
select_opts (268)

on left: 32 33 34 35 36 37 38 39 40, on right: 6 7 33 34 35 36

37 38 39 40
select_expr_list (269)

on left: 41 42 43, on right: 6 7 42
select_expr (270)

on left: 44, on right: 41 42
table_references (271)

on left: 45 46, on right: 7 46 52 92 97 128
table_reference (272) '

on left: 47 48, on right: 45 46 58 59 60 61 62
table_factor (273) :

on left: 49 50 51 52, on right: 47 58 59 60 61 62
opt_as (274)

on left: 53 54, on right: 51 213
opt_as_alias (275)

on left: 55 56 57, on right: 44 49 50
join_table (276)

on left: 58 59 60 61 62, on right: 48
opt_inner_cross (277)

on left: 63 64 65, on right: 58
opt_outer (278)

on left: 66 67, on right: 61 70 71
left_or_right (279)

on left: 68 69, on right: 61
opt_left_or_right_outer (280)

on left: 70 71 72, on right: 62
opt_join_condition (281)

on left: 73 74, on right: 58
join_condition (282)

on left: 75 76, on right: 61 73
index_hint (283)
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on left: 77 78 79 80, on right: 49 50
opt_for_join (284)

on left: 81 82, on right: 77 78 79
index_list (285)

on left: 83 84, on right: 77 78 79 84
table_subquery (286)

on left: 85, on right: 51
delete_stmt (287)

on left: 87 92 97, on right: 86
delete_opts (288)

on left: 88 89 90 91, on right: 87 88 89 90 92 97
delete_list (289)

on left: 93 94, on right: 92 94 97
opt_dot_star (290)

on left: 95 96, on right: 93 94
insert stmt (291)

on left: 99 117 118, on right: 98
opt_ondupupdate (292)

on left: 100 101, on right: 99 117 118 124 125 126
insert_opts (293)

on left: 102 103 104 105 106, on right: 99 103 104 105 106 117

118 124 125 126 130 131 -
opt_into (294)

on left: 107 108, on right: 99 117 118 124 125 126
opt_col_names (295)

on left: 109 110, on right: 99 118 124 126
insert_vals_list (296)

on left: 111 112, on right: 99 112 124
insert_vals (297)

on left: 113 114 115 116, on right: 111 112 115 116
insert_asgn list (298)

on left: 119 120 121 122, on right: 101 117 121 122 125
replace stmt (299)

on left: 124 125 126, on right: 123
update_stmt (300)

on left: 128, on right: 127
update opts (301)

on left: 129 130 131, on right: 128
update_asgn_list (302)

on left: 132 133 134 135, on right: 128 134 135
create_database_stmt (303)

on left: 137 138, on right: 136
opt_if not_exists (304)

on left: 139 140, on right: 137 138 142 143 144 145 146 147
create_table_stmt (305)

on left: 142 143 144 145 146 147, on right: 141
create_col_list (306)

on left: 148 149, on right: 142 143 144 146 149
create_definition (307)

on left: 151 152 153 154 155 156, on right: 148 149
$@1 (308)

on left: 150, on right: 151
column_atts (309)

on left: 157 158 159 160 161 162 163 164 165 166 167 168 169, on right:

151 158 159 160 161 162 163 164 165 166 167 168 169
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opt_length (310)
on left: 170 171 172, on right: 181 182 183 184 185 186 187 188
189 190 191 197 199

opt_binary (311)
on left: 173 174, on right: 205 206 207 208

opt_uz (312)
on left: 175 176 177, on right: 176 177 182 183 184 185 186 187
188 189 190 191

opt_csc (313)
on left: 178 179 180, on right: 179 180 197 198 205 206 207 208
209 210

data_type (314)
on left: 181 182 183 184 185 186 187 188 189 190 191 192 193 194

195 196 197 198 199 200 201 202 203 204 205 206 207 208 209 210,
on right: 151

enum_list (315)
on left: 211 212, on right: 209 210 212

create_select_statement (316)
on left: 213, on right: 144 145 146 147

opt_ignore_replace (317)
on left: 214 215 216, on right: 213

opt_temporary (318)
on left: 217 218, on right: 142 143 144 145 146 147

set_stmt (319)
on left: 220, on right: 219

set list (320)
on left: 221 222, on right: 220 222

set_expr (321)
on left: 223 224, on right: 221 222

expr (322)
on left: 225 226 227 228 229 230 231 232 233 234 235 236 237 238
239 240 241 242 243 244 245 246 247 248 249 250 251 252 253 254
255 256 257 258 263 264 265 266 267 268 269 270 271 272 273 274
275 279 280 290 291 292 293 296 297 298 299 300 301 302 303, on right:
9 12 13 20 24 25 44 60 75 113 115 119 121 132 133 134 135 223 224
232 233 234 235 236 237 238 239 240 241 242 243 244 245 246 247
248 249 250 251 252 253 254 255 256 257 258 259 260 263 264 265
266 270 272 273 275 279 280 281 282 283 284 285 286 287 288 289
290 291 293 294 295 296 297 298 299 303

val list (323)
on left: 259 260, on right: 260 262 263 264 271 274 275

opt_val list (324)
on left: 261 262, on right: 268

trim_1tb (325)
on left: 276 277 278, on right: 275

interval_exp (326)
on left: 281 282 283 284 285 286 287 288 289, on right: 279 280

case_list (327)
on left: 294 295, on right: 290,291 292 293 295
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Zh{E (action)

flex#4# X, A Fbisondy AN BF X B & C/
C++K 4G, L X A EHN B TERSA
$ B, HEaEERMAT,

Zf% (alphabet)

FE K56 ES, Blde, ASCIIFHE4S
DIE128DTBE M H S, AflexEF, F
FAR TR ANFHFE, AbisoniE
Y, FEARBETHENGLT A3
AREFHHES,

Z Xt (ambiguity)

—AZ A EEREER FRAAUNTUE
EAME A, AbisoniEEf, — LKA
R G B A/ R A A2 N34
®. bisonF A& oMb LELE =L
WiFk, LA EESWEN, LART
A1 R%prec? BAfe—Ebison A T &) A 3
LAY R b T, &T A # AGLRE ik 4
M E, CHY AL E - SUREE,

ASCII

American Standard Code for Information
Interchange (£ H4E & ZMRHFAH) , &
STAXRFEATFRAI28ANHT .

PEFfRRKREFEHE, KFRFLES, WU

RER

B o4 XA BB B F 38R 65 F

M. Xk % ¥iEFflexfebison®) & GAR4E B

ASCII # A 10S-8859 A | ¥ ¥ B #9812 44 B
(ASCIIR L ¥ #)—AF %) .

bison
FBNFL&Z X8 FALALR() 2 A GLR#
koA BALA,

BNF
Backus-Naurie X, L&A FTFT XL £ L iE
W —ArFik, cHTRARATEAAFTTY
EX#EE, bisonf I AE LA R ILIRA
BNF.

#RE2}’ (compiler)
fe—fiET P4 E (£24) BFAH
et A F X, BFREFSHEHALRE
o Lt AL b B RGE AT 8 A = it 4 iF
5. S LRES (interpreter)

HZE (conflict)
bisoniE ik T —MHHik, CAXELLR—
WMARTTRSEAAN (RARF) &
Wah4eef, H BAF G+ K. 4t/
B RAaH/lathr R, £ L LMK
(ambiguity) .
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LETFXFEEX* (context-free grammar)
BT HEERANGLRAH —AFTF,
B, #HRFITARAEEZLREAN, LF
RXRUSCCHERAEGITE 58 -4 4.,
LA YA ELEE LE (phrase
structure grammar) , LT 048 £ Liké)
BUWAHFLEFEREART, THRES
R Rt HAES .,

ZE (empty)
HHAGFERE, CALEART, A8
CRERFBILNHNEEANATFE () ,
bisonfLM T LB —~NTF, 122 lexid
X747,

HMRBE B (finite automation)
MR RBFAHIHS (AF M) BANHR
ALK, AT LT HEIAZA B,
AasitoRE, cHREHRAGE
fH M, flexfebison FH IR § 3 dL 41
Bk ot BB T E,

flex
FRB GG EGALR, LHMANI2HS
(scanner) , CAFHAFTERG.ER
Aok X & SLegHE K,

GLR
Generalized Left to Right ((ER& A £ &
&) , bisonT A FH4E AHEFTRE X
HarE A, SLALROOARRSHE, £k
B MELF A MBREETELRGN
EAMEE, AACTUALP OGS E
GYRT R T B S,

&% (grammar)

AR RS, eMIBRRLT —HET,

. ¥ (input)
AL A PR BAR R, Plde, flexid) i 947

BHMARLF TR, RiBESITENRA
AT,

fEERR (interpreter)
—FFAEA, CER—FEST (REAZH)
A4, REFEIMAHRT—FN4,
£ LBFEE (compiler) .

LALR(1)
Look Ahead Left to Right (§ £ &% &
&) , bisonF AN HSHAK, (DAKRA
A 0 BT & A& — AT,

&8 (language)
WEEXHEXRETHEFFALSGR
LM FHEES, FEAMHETANA
—AEAR, CTHET RS T ENRA
e %,

L& (LHS)
bison# UM LHFARMAT S LTS H
T, oW, LHHEATAERAL
BHEG— AP AT, AN SHREY
HERKET,

lex
FEAEESITENALA, EEANGE
ARAE, RACEH I TEF R L
ayflex BAX, ,

RiES i (lexical analyzer)
RS REFRAREACTAGAELAS, flex
i M ER AR X RAMiERANRZY, CRF
FRsBmAEALE, RERLENTT
R Nfel, Flie, TEF FiRa=17;
HAh &8s Fa, BEH=, KF17/ 84
FRHILE; ARG,

[EEE (lookahead)
Wik BAEEE ST EC BTy
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A, ERLEFRE—BXLEFAN KT
Be. bisoniE xS B IR ANEELE —4
i, mflexid) kg BT UALRS B
W& A,

LS (nonterminal)
bisoniFk P HH T, CHARHALAHA
P, RARGRAMNRETL, FRLETL
(tokenizing) .

EE SRR (parser stack)
AbisoniEit o B, FHHHEE
AP TREESLE—DAEE P,
YiE ko M BT AR, 5
A R BRI, B 5 AR
Byak,

%7 (parsing)
AR IELTRASAAHTIET PHE
4,

B3 (pattern)
fflexi iz oW BF, #3248 % 5H
BT B AT R &9 E ) Ak X,

&% (precedence)
BB AHEE RS, Flie, SBEK
FEGH, RikfFRiERA e ikde i ik
L HALAEL, Ak, #EF4H3+4*5F F23
A& 35,

=43 (production)
LR (rule) .

£/ (program)
TR L FHESE,

1344 (reduce)
/AbisoniEFE o B P, SHATECE
— ARG RF T, EEINE

a2 RN, o RAFTREE AT
BB PHE, REAANLHRET,

1945/ £9Hh%8 (reduce/reduce conflict)
AbisoniFiE T, YHARK L 5 494N
T EERE LT s, HBABEHY
/Y3 %4 %, bisoniif bz #yiEk P £
F i AN AR XA AR,

IEMFiLEX (regular expression)
REELLEFHAFIRAGET, N
iR X e FAERA: $FEFH, AR
EREAPHMEFH, FHE, ARE
REESFHE—FH,; HrnFH,
AABEH RN AKX,

4% (right-hand side)
bisonfLM ML HARATTEENHHT
PlA, adridsid, SMATURER
W% SR A5 AP, AT A 28
EHES,

B (rule)

EbisonF, AU ZFEZT A E LR
# . bison#L M & A A& % & & X
(production) , —#& 0| dikAkH £ 2R
0 —AF AR, — AT FheaAR Y A
MTRRAZTHETII AR, & LWAK
B £ — LN 694 R, 15 o Bk
ik &AL,

& X (semantic meaning)
A LAL (value) .

B (shift)
LhisondEk S W ENAMAF TS K
BEETHERANE, T80 AH
5, RTHEEEITBRRY,
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it/ mhse (shift/reduce conflict)

LbisoniFE P, Y—IPFFETHLLA
XAANAER (B BRATIRHH
Y8) . T AR R AR LRI & SR 65 P A A
FAE (FEoW BiATHHe4) B,
e aAb/Ja R, LHFETHE
ATFHEEAFEA LN, €THRAG
FEESWBEEONERAL ST A
FEATEHTARLAGHN ., bisonid
it ik A4S i R MR R AP R,

#3E (specification)
flext LM AR C RS AR GE R
4, flex 22 HIE AL 15 ik 4 B,

BIRFS (start)
bisoni& ik 547 B F FFA A A Hr A AR
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