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S H S BR
S H
® TINY 55 HiA% 1 TINY Syntax.ppt #i8;
® TINY &5 MIayE o Hr 4% 1 TINY Scanner.rar ] C 15 5 /SIS S2H;
® TINY+iEF 1% i TINY+Syntax.doc ik .
FE55 Ffif TINY 18 5 FRE SARE A ae S, FREETimik o frds,  SEildn
JRTES TINY+IRES e,

(1) TINY+HyZ 7 a8 LA TINY HEARRE N, far it iR 5 1 token 751,
(2) TS LUK UCECONE I, fldn <= NARBPARESF S dRashi < Kk ="
(3) Token LAGFIIES, JEMEAE)FR R, A8 LU 2R84 1A ig:

a) KEY NKHEF;

b) SYM N RGHFIA T

¢)ID NAFE;

d) NUM NEUE &,

e) STR NFFFH &
(4) RBREAR R o TR M A% AT DAE R AHA (AT 5 T BN X S ) A R,
A5 DL BB (A A R

a) FEEFER. HIAE TINY+FRERIFRF,  hanssh e — A Bk 4

b) FRFERILEER, tnfAs] 5 %K, 0 ‘scanner

o) VERHIAEHE S B R BILACES %, W1 {thisisanexample

ST PEREERE:

CMake 4%, Clang 4%# TINY Scanner
FTHF TINY SCANNER HIVEARES S, A LR 7SN SO

o0e Tiny Scanner 88 = O 2 =R @~ Q

@ AirDrop

@ ®FHEE

A AR
[8 Google Drive
= £E

© F#HIER

[ 3zt

FILFTA BISCAF 2 #2 KE o B3R Mac 18 F )2 K/ S AU APFS ST 5
gt PrOATEEN. SN2 PA SCE AL SO X R NS A R4 RETAE

.h (= .h c .c .h

UTIL.H uTiLC SCAN.H SCAN.C MAIN.C GLOBALS.H

[ N ) El rmacos) ®ifl
EREH MacOS
HRER APFS BB B AR
BSD EE T disk3s1s1
b3 i /
B mac0S 12.0.1 (21A559)
HERG APFS
iR SATA
ERTRYRE |0DeviceTree:[PCIO@0/SATO@17/PRT2@2/PMP@0
CIEETN &
l BWESANE &
fHERLKUUID E1C9B21C-BF88-4004-9FAS-BOFB3DBCE3S3
ETEE 247,617,359,872
RIFAZER (FIiERS + ARER) 34,994,449,289

fFH cmake 5T & 4% 245 MacOS “F-& T Makefile. B 56 H Mac /B HE T




H. homebrew %% cmake: “brew install cmake”

'K ] £ Tiny Scanner — -zsh — 120x40

ernest@MacBook-Pro Tiny Scanner ¥|brew install cmake
Running “brew update --preinstall’...

Auto-updated Homebrew!
Updated Homebrew from db723f5dd to 34dd8e3@5.
Updated 2 taps (homebrew/core and homebrew/cask).

IS CMakeLists.txt, TREA R ZE AT AT SCAF A A FREIN tinyplus. KX 7SS L
PRI TRE . JERX BELFEHRE M C Sk RKan ik, 1MAZ CHdikeas:

L& ™

[ NN ] CMakelLists.txt

cmake_minimum_required(VERSION 3.20)
project(tinyplus C)

set | CMAKE_C_STANDARD 58)

add_executable(tinyplus main.c globals.h scan.c util.c scam.h util.h)

IRIE TR PIER I cmake F1 make. cmake £ 6 EFH 1) Makefile, AR & THI
GNU make SRRy -

o000 £ Tiny Scanner — -zsh — 120x40

[ernest@MacBook-Pro Tiny Scanner %|cmake .
The C compiler identification 15 AppleClang 13.1.6.13160021
Detecting C compiler ABI info
Detecting C compiler ABI info - done
Check for working C compiler: /Library/Developer/CommandLineTools/usr/bin/cc - skipped
-- Detecting C compile features
-- Detecting C compile features - done
Configuring done
Generating done
-- Build files have been written to: /Users/ernest/Desktop/Tiny Scanner
[ernest@MacBook-| Pr'o T'Lny Scanner ¥ make
[ 25%] Building dakeFil ir/main.c
/Users/ernest/Desktop/Tiny Scanner/main. »ar‘mnq non-portable path to file ""GLOBALS.H"'; specified path differs
in case from file name on disk [-Wnonportable-include-path]
#include "globals.h"
A ~

.H
/Users/ernest/Desktop/Tiny Scanner/main.c:20:10: warning: non-portable path to file "“UTIL.H"'; specified path differs i
n case from file name on disk [-Wnonportable-include-path]
#include "util.h"

/Users/ernest/Desktop/Tiny Scanner/main.c:21:10: warning: non-portable path to file ""SCAN.H"'; specified path differs i
n case from file name on disk [-Wnonportable-include-path]
#include "scan.h”

.H"
3 warnings generated
[ 50%] Building C C c.0
/Users/ernest/Desktop/Tiny Scanner/scan. :1@: worning: non-portable path to file ""GLOBALS.H"'; specified path differ
in case from file name on disk [-Wnonportable-include-path]
#include "globals.h"

GLC
/Userslernestfbesktopfl’my Scanner/scan.c:9:1@: warning: non-portable path to file '“UTIL.H"'; specified path differs in
case from file name on disk [-Wnonportable-include-path]
#include "util.h"

A

/Users/ernest/Desktop/Tiny Scanner/scan.c:10:18: warning: non-portable path to file "“SCAN.H™'; specified path differs i

/Users/ernest/Desktop/Tiny Scanner/scan.c:10:10: warning: non-portable path to file '“SCAN.H"'; specified path differs i
n case from file name on disk [-Wnonportable-include-path]
#include "scan.h”

JHY
3 warnings generated.
75%] Building C
non-portable path to file "“GLOBALS.H"'; specified path differs
in case from file name on disk [-'l'nonportable-mclude-path]
#include "globals.h"

“6LO 3
/Users/ernest/Desktop/Tiny Scanner/util.c:1@:10: warning: non-portable path to file '“UTIL.H"'; specified path differs i
n case from file name on disk [-Wnonportable-include-path]

#include "util.h"

SUTIL.H"
2 warnings generated.
[1e@%] Linking C executable tinyplus
[100%] Built target tinyplus




1 5 15 2 AT AT S tinyplus:

lernest@MacBook-Pro Tiny Scanner ¥ 1s
CMakeCache. txt
CMakeFiles

GLOBALS.H
MAIN.C
(MakeLists.txt Makefile
ernest@iacBook-Pro Tiny Scanner %

X tiny.txt PR

UTIL.H

tinyplus

7 Tiny Scanner — -zsh — 120x49
[ernest@MacBook-Pro Tiny Scanner % ./tinyplus testcode/tiny.txt

TINY COMPILATION: testcode/tiny.txt

1: {sample program in TINY language-computes factorial}
2: read x; {input an integer}
2: reserved word: read
2: ID, name= x
2
: if @<x then {don??t compute if x<=0}
3: reserved word: if
3: NUM, val= @
3: <
3: ID, name= x
3: reserved word: then
ID, name= fact
1 NUM, val= 1

: reserved word: repeat
fact*x;
: ID, name=

é fact

name= fact

name= x

8:
8
8:
8: NUM, val= @
8: ;

: write fact;
93
8

reserved word: until
: ID, name= x

{output factorial of x}
reserved word: write

: ID, name= fact

GE 3
: end

1@: reserved word:
11: EOF

end

Tiny Scanner FIIXT tiny.txt i2F
Tiny Scanner 2 Tiny+ Scanner

Wi (true, false, or...)

AT o

cmake_install.cmake

RAFARBS SCAFEN Xeode TAREAFHEAT U A . WG EA s AT G &

ke 3 R BUE SONT B AR 554

[im] > P ‘Ti_'“"p'”s WLl B8 TinyPlus Scanner ) Il My Mac Finished running TinyPlus Scanner : TinyPlus Scanner 17 (]
- D QA ¢ & D B 8 < © MAIN 20 @
A TG [ TinyPlus Scanner ) & TinyPlus Scanner ) C MAIN ) No Selection <a>
[ !
~ @ TinyPlus Scanner . .
) /% File: main.c */
h GLOBALS /% Main program for TINY compiler */
C MAIN o /% Compiler Construction: Principles and Practice  x/
C SCAN /% Kenneth C. Louden */
h scan /
C uTIL #include "globals.h" Non-portable path to file '""GLOBALS.H"'; specified path differs in case from file name on disk
h uTiL

/% set NO_PARSE to TRUE to get a scanner-only compiler */
#define NO_PARSE TRUE

/% set NO_ANALYZE to TRUE to get a parser—only compiler */
#define NO_ANALYZE TURE

/+ set NO_CODE to TRUE to get a compiler that does not
* generate code

*/

#define NO_CODE FALSE

#include "util.h"
#include "scan.h”

Non-portable path to file ""UTIL.H
Non-portable path to file '""SCAN.H

"'; specified path differs in case from file name on disk
"'; specified path differs in case from file name on disk




7E main BECE T LA R, WE AT ThRE 3 B R IEN — E iR getToken H 34 AL
- H B2 (EOF/ENDFILE) SRALFEH N LA

TinyPlus Scanner
P Y

main & TinyPlus Scann&r} M My Mac Finished running TinyPlus Scanner

Bl <€ C MAIN C SCAN
& TinyPlus Scanner :} & TinyPlus Scanner :} C MAIN :} Mo Selection

int main( int argc, char % argv[] )
39 { TreeNode * syntaxTree;
40 char pgm[12@]; /% source code Tile name */
&1 if (arge != 2)
42 { fprintf(stderr, "usage: %s <filename>\n",argv[el);
43 exit(1);
Lty T
45 strepy (pgm,argv[1]) ;
I if {strchr (pgm, '.') == NULL)
47 strcat(pgm,".tny");
48 source = fopen(pgm,"Ir"});
49 if (source==NULL)
50 { fprintf(stderr,"File %s not found\n",pgm);
51 exit(1);
52 }
53 listing = stdout; /% send listing to screen */
54 fprintf(listing, "\nTINY COMPILATION: %s‘\n\n",pgm);

while (getToken()!=ENDFILE);

fclose(source);
return @;
}

GetToken PRHUAL IE A FVIRES BEIHLI S 2 b BF getToken BREHIAAS, &I
reversedLookup 2% tokenString, AR E B 1 H R bR IR R 2 PR B 1A
if {(save) && (tokenStringIndex <= MAXTOKENLEM))

tokenString[tokenStringIndex++] = (char) c;
if (state == DONE)

194 { tokenString[tokenStringIndex] = '\@"';

195 if (currentToken == ID}

196 currentToken = reservedlLookup(tokenString);
1

2t reversedWords %21 | .

/% lookup table of reserved words */
static struct
{ char¥ str;
TokenType tok;

59 } reservedWords[MAXRESERVED]
60 = {{"if",IF},{"then", THEN}, {"else",ELSE},{"end" ,END},
&1 {"repeat",REPEAT},{"until” ,UNTIL},{"read",READ},
62 {"write" ,WRITE}};

ERaZ AL, SO B i KR LK TokenType AOAZESRA o 3 R 211X HUGH O B i R 1
M “ 83" RT3 BN TokenType INIHALZS R :

typedef enum
/* book—keeping tokens x/
{ENDFILE, ERROR,
cyl /* reserved words */
32 IF, THEN,ELSE, END,REPEAT ,UNTIL,READ,WRITE,
33 _TRUE, _FALSE,OR,AND,NOT,INT,_BOOL,STRING, FLOAT,
34 DOUBLE,DO,WHILE, INCLUDE, BREAK, CONTINUE,




B ENIFEE ¢ ESMREE, BT I ClEE R, 252N
reverWords %5 KA S0 2H (1 5241«

55 f* lookup table of reserved words */

56 static struct

57 { char* str;

58 TokenType tok;

59 } reservedwWords[MAXRESERVED]

60 =4 {"if",IF},{"then", THEN},{"else" ,ELSE}, {"end" ,END},
61 {"repeat",REPEAT}, {"until" ,UNTIL},{"read",READ},
62 {"write" ,WRITE},{"true",_TRUE},{"false",_FALSE},
63 {"or",0R},{"and",AND},{"not" ,NOT},{"int", INT},

1A {"bool",_BOOL},{"string", STRING},{"float",FLOAT},
&5 {"double",DOUBLE}, {"do" D0}, {"while" ,WHILE},

bb {"include", INCLUDE},{"break",BREAK},{"continue"”, CONTINUE}
67 b

VE A CHE % MAXRESERVED H1 28 M 8 15124 K 23
5 f* MAXRESERVED = the number of reserved words *f
4 #define MAXRESERVED 23

SRR AR P T LU A B G I R BE R 1, AR T REIR far g5 R, TR BB
printToken P& HIE YT N case:

V :;LI'::PIUS Scanmer B8 TinyPlus Scanner ) Il My Mac Finished running Tim
B < C MAIN C SCAN C UTIL

IEI TinyPlus Scann&r:} & TinyPlus Scann&r) C UTIL} ﬂ printToken(token, tokenString)

void printToken( TokenType token, const char* tokenString )}
16 { switch (token)
1 { case IF:
case THEN:
i case ELSE:
20 case END:

n

2 case REPEAT:

22 case UNTIL:

23 case READ:

24 case WRITE:

25 case _TRUE:

26 case _FALSE:
27 case OR:

28 case AND:

29 case NOT:

30 case INT:

3 case _BOOL:

32 case STRING:
33 case FLOAT:

34 case DOUBLE:
35 case DO:

36 case WHILE:

37 case INCLUDE:
38 case BREAK:

39 case CONTINUE:
40 fprintf(listing,
i1 "reserved word: %s\n",tokenString);
42 break;

ST 225 I LR 23 0 3 7




WINRRTFS O, <=, >=...)

typedef enum
/* book-keeping tokens */

30 {ENDFILE, ERROR,

31 /* reserved words */

32 IF, THEN,ELSE, END, REPEAT ,UNTIL,READ,WRITE,

33 _TRUE, _FALSE,OR,AND,NOT,INT,_BOOL,STRING, FLOAT,
34 DOUBLE, DO, WHILE, INCLUDE ,BREAK, CONTINUE,

el; /* multicharacter tokens */

36 ID,NUM,

37 /* speclal symbols =*/

38 ASSIGN,EQ,LT,PLUS,MINUS, TIMES,OVER, LPAREN, RPAREN, SEMI,
39 GT,LET,GET,COMMA , APOSTROPHE , PERSENT , POWER

40 1 TokenType;

AN TokenType HIFLZSIET . 7E getToken BRI [ VR I AHIX LL 455 (IR 1) «

TinyPlus Scanner
P Y

— B TinyPlus Scann&r) M My Mac Finished running TinyPlus Scanner

B < C MAIN C SCAN

[ TinyPlus Scanner ; & TinyPlus Scanner ) C SCAN ) [ getToken()

121 case '<':
122 d = getNextChar();
23 if(d == '=') currentToken = LET;
124 else {
125 currentToken = LT;
126 ungetNextChar();
127 }
128 break;
129 case '>';
d = getMNextChar();

: if(d == '=') currentToken = GET;
132 else {

33 currentToken = GT;
134 ungetNextChar();

15 }
136 break;

17 case ',':
138 currentToken = COMMA;

19 break;
140 case '\'':
141 currentToken = APOSTROPHE;
142 break;
143 case '%':
144 currentToken = PERSENT;
145 break;
146 case '+';
147 currentToken = PLUS;

148 break;

149 case '-':

currentToken = MINUS;

; break;

152 case '"®':

153 d = getNextChar();

154 if{d == '"%') currentToken = POWER;
155 else {

156 currentToken = TIMES;

157 ungetNextChar();
158 1
159 break;




(AP R X T — B0 FURRBRAT 5 >=", “<=" FI“**”, 7 {52 1] 6 B getNextChar
AR A M RN R A AT M OR 32 B4 , MU ungetNextChar
KR

I'—’ :’ﬁlariI:PIus S @ TinyPlus Scanner ) M My Mac Finished running TinyPlus Scanner
B < C MAIN C SCAN

[ TinyPlus Scanner ; & TinyPlus Scanner ) C SCAN ) [ getToken()

121 case '<':

122 d = getNextChar();

123 if(d == '=') currentToken = LET;
124 else {

25 currentToken = LT;

126 ungetNextChar();

127 }

128 break;

129 case '>';:

130 d = getMNextChar();

31 if(d == '=') currentToken = GET;
32 else {

currentToken = GT;
ungetNextChar();

34

35 ¥

36 break;

a7 case ',':

138 currentToken = COMMA;
139 break;

140 case '\'':

141 currentToken = APOSTROPHE;
142 break;

143 case '%':

144 currentToken = PERSENT;
45 break;

146 case '+';

147 currentToken = PLUS;
148 break;

149 case '-':

150 currentToken = MINUS;
151 break;

152 case '"®':

153 d = getNextChar();

154 if{d == '"%') currentToken = POWER;
55 else {

156 currentToken = TIMES;
157 ungetNextChar();

158 1

159 break;

5 1B printToken BRI X R ) case:

TinyPlus Scanner
P y

i @ TinyPlus Scanner ) W My Mac Finished running TinyPlus Scanner : TinyPlus Scanner

B8 < © MAIN c uTIL
& TinyPlus Scannar} & TinyPlus Scanner :} C UTIL :} B printToken(token, tokenString)

4l case LT: fprintf({listing,"<\n"); break;

45 case GT: fprintf(listing,">\n"}; break;

L6 case LET: fprintf{listing,"<=\n"); break;

47 case GET: fprintf({listing,">=\n"); break;

L8 case COMMA: fprintf(listing,",\n"); break;

case APOSTROPHE: fprintf(listing,"'\n"}; break;
0 case PERSENT: fprintf(listing,"%%\n"}; break;

Al case POWER: fprintf(listing,"#%\n"); break;

52 case EQ: fprintf({listing,"=\n"); break;

SR 28 AT AN 33l 2 M BT I R R AT 55 T

w e

w




PRIRAT. BEECRRUN PR B SRR B LB
TINY H AT A SCRFRBA B & BT A A8 AR AT . I 22 getToken BRI AR,
A3 TINY+REZ AT IR 5 — A A5 A 80T 10 s B A 7 AR R 7 -

P TinyPlus Scanner

o B TinyPlus Scanner ) Il My Mac Finished running TinyPlus Scanner :

B < C MAIN C SCAN

[E TinyPlus Scanner } & TinyPlus Scanner ; C SCAN ) [ getToken()

while (state != DONE)
{ int ¢ = getNextChar(), d;
save = TRUE;
switch (state)
{ case START:
if (isdigit(e)) {
if (state!=INID) {
state = INNUM;
} else {
state = INID;

}
}

MR BB, RIE E—ANRE (state) YUEBRRAS R E NAFIRAE (D) B2
BT (ISNUMD . Ak T 24 R IR PIRAS (state, INSTRING):

#include "globals.h" 2 Non-portable path to file ""GLOBALS.H"
#include "util.h" 2 Non-portable path to file ""UTIL.H"
#include "scan.h" 2 Mon-portable path to file ""SCAN.H"

/* states in scanner DFA */
typedef enum

{ START,INASSIGN, INCOMMENT , INNUM, INID JINSTRING| DONE }
StateType;

SRR — UG B S5 <7 i, BEAPUNTATERHPIRE (INSTRING):

case ",':
currentToken = COMMA;
break;

case "\'':

state = INSTRING;
currentToken = STRING;
Dreak,

case "%':

currentToken = PERSENT;
break;

PR TARFIAR SRS S T4, AR P AT 8 1 — AR 2o T FERCGE WL 5
SR, ARCEE TR H AN I ROIRASHL state 8 9 DONE R I 745 o
el 5E K.

case INSTRING:

if (c=='\""') state = DONE;
break;

SR G AR 1B 0 H R 2R printToken:
case STRING:

fprintf(listing,
"STRING= %s\n",tokenString);
break;

T URE 7 string [X 70 o X T-OREH 1A string ) TokenType fEXCN_STRING. 1Ml
T AAR B ) TokenType NI HL41A# FH STRING IR .
UIEET TINY+ SCANNER CL48 AT LARNE /3B 4 B B & T




ISR
SRS e g = AN, W

o000 T TinyPlus Seanner — -zsh — 120x44

[ernest@MacBook-Pro TinyPlus Scanner ¥ ls testcode
tiny+l.txt tiny+2. txt tiny.txt
ernest@MacBook-Pro TinyPlus Scanner ¥

tiny.txt BONRSG R T

‘o0 ® £ TinyPlus Scanner — -zsh — 120x50
[ernest@acBook-Pro TinyPlus Scanner % ./tinyplus testcode/tiny.txt

TINY COMPILATION: testcode/tiny.txt

: {sample program in TINY language-computes factorial}
: read x; {input an integer}
2: reserved word: read

2: ID, name= x
2;: ;
1 if B<x then {don??t compute if x<=@}

: reserved word: if

: NUM, val= @

I <

: ID, name= x

: reserved word: then

3
ID, name= fact

: NUM, val= 1

: reserved word: repeat
1= fact*x;
6: ID, name= fact

name= fact

name= x

H
8: reserved word: until
8: ID, name= x
8:
8: NUM, val= 0@

t3

: write fact; {output factorial of x}
9: reserved word: write

9: ID, name= fact

H

10: reserved word: end

11: EOF
ernest@MacBook-Pro TinyPlus Scanner ¥

AILLE R, 8k ds LB AT tiny.txt
tiny+L.txt RS R T

'K ] & TinyPlus Scanner — -zsh — 120x48

lernest@MacBook-Pro TinyPlus Scanner % ./tinyplus testcode/tiny+l.txt
TINY COMPILATION: testcode/tiny+l.txt

1: true false or
1: reserved word: true
: reserved word: false
: reserved word: or
: reserved word: and
: reserved word: not
bool string while

: reserved word: int

. reserved werd: bool
1 reserved word: string
: reserved word: while
: reserved word: do
then else end repeat
: reserved word: if
: reserved word: then
: reserved word: else
: reserved word: end
: reserved word: repeat




read
: reserved word:
: reserved word:
: reserved word:

: ID, name= a2c
: NUM, val= 123
: STRING= 'EFG'
: EOF

AILLE R, 5 ds BT tiny+1.txt
tiny+2.txt RS R T

'K ] £ TinyPlus Scanner — -zsh — 120x47

lernest®MacBook-Pro TinyPlus Scanner ¥ ./tinyplus testcode/tiny+2.txt
TINY COMPILATION: testcode/tiny+2.txt

: {this is an example}

: int A,B;
: reserved word: int
: ID, name= A

t
: ID, name= B

: reserved word: bool
: ID, name= C

: string D;
4: reserved word: string
4: ID, name= D
4:
: D:= "scanner';
5: ID, name= D
5: 1=
5: STRING= 'scanner’
R 8
: C:=A and not B;
: ID, name= C

: ID, name= A

: reserved word:
: reserved word:
: ID, name= B
H

! reserved word:

: ID, name= A

: ID, name= A
. %

: NUM, val= 2

1 while A<=D
9: reserved word:
9: ID, name= A
91 <=
9: ID, name= D
10: EOF

ernest@MacBook-Pro TinyPlus Scanner ¥

ATLVE R, VAT ds DT tiny+2.txt

DR

i3 [ tiny Scanner RIYEAES, IR T BRI LIRVE AT a0 BEAR . S UL, A
A BORES B SR TR SEFR R R A ik 53R —E BE K . $A & tiny Scanner 1
N tiny+ Scanner f#15 B REMSIRAIE 2 (75 . WL I0EE M, AB LIE2AET
e B ARG BE 7 LA 192 M o5 P A B e
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