+

AINAS

RV = WIAY: b WIAY b

http://www.info.kindai.ac.jp/compiler
EEE3FEE-331 AHR5459

takasi-i@info.kindai.ac.jp




2 /\15 (compiler)

+

“ImhIAE b

— [R#5 7’045 5 Li(source program)z

-

#17'07% 5 Ls(object program)|Z
EHER)TH70T7 54

(.

Riaon75L B
(source program)

-ljj EE’]?D77A

(object program)




AN DD

m {ERKISERBIAY
— {EGRAICRE->THRAIMIZES NS

n ERAESEDNE R (B ICLRAESTAEAT)
— LLAE X fEAT : IFRImEc B EITEET A E
— LRAESTERAT  IREEM ST REER

ANEIDMERRT HELYE
HAEHICEETIEESMN?

= AINAZAV N ST FIFE




AVNAZAVINAT

+

m /N ATaAINS
—AVINZEBEFERTS=0NT0O05 5L

JRIGEEE S D
SGEFR A P
\_/'ﬁ% ZI//\/fZ ﬁ% S T

HESE T A2 AT

AR A
e




4 R 2% (generator)

| EamiTL

(lexer)
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18 SRR AT R

(parser)
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O—R & SR

(code generator)

() | F AT
(lexer generator)

- B ER

lex, flex, JFlex 3
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(parser generator)
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lexer
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&R A lexer generator
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parser

R0 | | HSERATERAE RLES |

w parser generator




KRFEHAGZA NS/

DINTS | ERTSTATILD e
02845 Y PRAT
lex + yacc =5 LALR(1)
flex + Bison =1 LALR(1)
JavaCC Java LL(k)
JFlex + Jay Java LALR(1)
JFlex + CUP Java LALR(])
Coco/R Java, C# LL(k)
JS/CC Java script LALR(])
ANTLR C, C#, Java, ruby LL(*)




lex & yacc

—%’Uﬁﬁﬁ SRR FEC)THERL

B yacc (yet another compiler compiler)
— X (B EFEC) T £ L
— LALR(]) ¥&3Cfi# T
— {&#& : Bison, kmyacc &
X lex & yace [FEARMIIZEYFTHERT S

% Linux, MacOS TIEEAXRYIRELTAIURAM—ILE




lex & yacc
o

E1TiA

NAUOBEXEE

oot L lex Iy
‘#include

YOOBXES

y.tab.h

oy | e

gCC

y.tab.c

it

$ xxx inputfile

),9,9,¢




JFlex & Jay
+l JFlex

— Flex M Java hlx
— FRIfET RGeS 5EJava) e A ik
— URL : http://www jflex.de/
m Jay
— yacc @ Java kR
— fE X fizfTEx (o 1h 5 58 Java) e £ X
— LALR(1) #E X f##7
— URL : http://www.cs.rit.edu/~ats/projects/lp/doc/

jay/package-summary.html

% JFlex & Jay (EEARMICEYFTEAT S




JFlex & Jay
o

NAUOEXER

\\Xﬂ_’ JFlex yyy.Jjava [— javac yyy.class

YUREXER

\\Xw—’ Jay —@—’ javac zzz7.class

$ java zzz inputfile

i §




JavaCC

+l JavaCC
— FA- B X AETar (G 58 Java) T £ X
— LL(k) %8 X iz
— URL : https://javacc.github.1o/javacc/
RAVABEXESE
RO EH=

ﬂ—» JavaCC [—| yyy.Java [~ javac ] yyy.class

$ java yyy inputfile




JavaCC THEETZHEX

Jr- FRIERHT R

~ IAVABEXNEF/RA I ZKROHD

— nextToken() A v DYERK
RS ED

— IUAEXH LL() ENEIDHITE

— 70X h 5 First EEZKH S

— nextToken() AV YR DIEUHIL
~ b= DO—EFHIE
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JavaCC DA 2 A+—)L(Mac)
|

m MacPorts Z{FHD M FHE

— Mac OSX Q/\yr—Io =Y —)L

m AV AL—)L# (T port AV R THER /N —
AV AR—IL AT RE

— URL:http://www.macports.org/




MacPorts DAV A—IL

1. http://www.macports.org/ H\i5

pkg 77 IL=FHoO—k
2. pkg F7AINWNED VY ILTAU AL
3. /opt/local/etc/macports/ | ZF5 &

-

4. TITT 43T sources.conf ZHRE

i. rsync: CIREAITZAAVET L

ii. TOTICLLTD—ITEZMAS
http://www.macports.org/files/ports.tar.gz [default]

(%) 3.,4. [ZTOFCANAVARM—ILT HIHEE




@ macports.org

http://www.macports.org/

Installing MacPorts Available Ports Documentation Support & Development Contact Us News

Available Downloads
MacPorts FAQ
Report a Bug

Bug reporting
Guidelines

Git Repository
MacPorts Team

Becoming a Member

The MacPorts Project Official Homepage

The MacPorts Project is an open-source community initiative to design an easy-to-use system
for compiling, installing, and upgrading either command-line, X11 or Aqua based open-source
software on the Mac operating_system. To that end we provide the command-line driven
MacPorts software package under a 3-Clause BSD License, and through it easy access to
thousands of ports that greatly simplify the task of compiling and installing open-source
software on your Mac.

We provide a single software tree that attempts to track the latest release of every software title
(port) we distribute, without splitting them into “stable” Vs. "unstable” branches, targeting
mainly macQOS Sierra v10.12 and later (including macOS Catalina v10.15). There are thousands
of ports in our tree, distributed among different categories, and more are being added on a
regular basis.

Getting started

For information on installing MacPorts please see the installation section of this site and explore
the myriad of download options we provide and our base system requirements.

If you run into any problems installing and/or using MacPorts we also have many options to help
you, depending on how you wish to get get in touch with us. Other important help resources are
our online documentation, A.K.A The MacPorts Guide, and our Trac Wiki server & bug_tracker.

Latest MacPorts release: 2.6.3




macports.org

Home Installing MacPorts Available Ports Documentation Support & Development Contact Us News

Available Downloads Quickstart

MacPorts FAQ

1. Install Xcode and the Xcode Command Line Tools

Report a Bug

2. Agree to Xcode license in Terminal: sudo xcodebuild -license

Bug reporting 3. Inst ion of the Mac operating system:
Guidelines
o macQS Catalina v10.15

Git Repositor .
P y o macOS Mojave v10.14

MacPorts Team macOS High Sierra v10.13

Becoming a Member o macOS Sierra v10.12

( Older OS? See here.
j

Installing MacPorts
MacPorts version 2.6.3 is avail > o —_ s
h—— OS ) /\— a3 |Zn LT

e “pkg"” installers for Catal pkg 77/{ ) L%go |-7 ‘\/ D — y

Installer. This is the simp
meeting the requirement!
Mavericks, Mountain Lion, Lion, Snow Leopard, Leopard and Tiger are also available.

¢ In source form as either a tar.bz2 package or a tar.gz one for manual compilation, if you
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« MacPorts @ A —JL

&S5 F MacPorts T A =5~

Welcome to the MacPorts for Mac OS X Installer
@& &I MacPorts provides the infrastructure that allows easy installation and
management of freely available software on Mac OS5 X 10.6 systems.

httpfwww.macpors.org/

This installer guides you through the steps necessary to install MacPorts
2.1.3 for Mac OS5 X. To get started, click Continue,

This package was made with:

JEH Ports

hitp:/Awww.macpors.org/




sources.conf

$ Su iguration file

9 21:18:18Z jmr@macports.org $

# cd /opt/local/etc/macports , insert a "file://" entry folloving
. vour local ports directory:
# /usr/bin/emacs]1 sources.conf
hould always be tagged [default]

sc/MacPorts/ports
for proper :unctinnulit? of various resources (port groups, mirror
sites, etc). If you switch it from the rsync:// URL, be sure to keep
it tagged [default].

To prevent a source from synchronizing when “port sync® is used,

append [nosync] at the end as shown in this example:
Example: file:///Users/landonf/misc/MacPorts/ports [nosync]

O ;? 2 ¥ MNOTE: The port command parses source URLs in order and installs the
:J [:] ‘,/' z“ i first occurrance when a port appears in multiple repositories.
; S50 keep "file://" URLs above other URL types.

HryrA—k
IREEIE
ST|ZD

To get the ports tree from the master MacPorts server in California, USA use:
rsync://rsync.macports.org/release/ports/

To get it from the mirror in Trondheim, Norway use:
rsync://trd.no.rsync.macports.org/release/ports/

A current list of mirrors is available at https://trac.macports.org/wiki/Mirr 2|

(= N T

'S

# If an rsync URL points to a .tar file, a signed .rmd168 must exist next to
# it on the server and will be used to verify its integrity.

#rsync://rsync.macports.org/release/tarballs/ports.tar [default]
http://www.macports.org/files/ports.tar.gz [default]

#rsync://rsync.macports.org/release/tarballs/ports.tar [default]
http://www.macports.org/files/ports.tar.gz [default]




JavaCC DA AL
uE

1. portsync AX T/ A\ —I 1 ARNEF
2. portinstall ANV K TA U AR—IL

$ su

# cd /opt/local/etc/macports

# /usr/bin/emacs] sources.conf
# port -d sync

# port 1nstall javacc

# exit

$ javacc




# port -d sync

& 00 ¢ info — tclsh8.5 — 8024

info-no-MacBook-Air-42:~ info% su
Password:

sh=3.2% cd JfoptSlocalfetc/macports/
sh-3.2% emacs sources.conf

sh-3.2% port —-d sync

-——= Updating the ports tree . .
Synchronizing local ports tree from http://www.macports.org/files/port # port lnStall JavaCC

% Total % Receiwved % Xferd Awverage Speed Time Time Time

49 21.35M 49 18.7M @

e 0o ™ info — bash — 80x24 e

sh-3.2% port install javacc
Warning: The Command Lime Tools for Xcode don't appear to be installed; most por
ts will likely fTail to build.

Warning: See hitp:/fguide.macports.org/chunked/installing.xcode.html for more in
formation.

-——= Fetching archive for javacc

-——» Attempting to fetch javacc-5.0_2.darwin_ll.xB6_g4.tbhzZ from http:/Spackage
s.macports.org/javacc

-—» Attempting to fetch javacc-5.80_2.darwin_ll.xB6_64.tbzZ.rmdled from http://
packages.macports.org/javacc

-——> Installing javacc @5.8_2

-——= Activating javacc @5.8_2

-——» Cleaning javacc

-——» |pdating database of binaries: 180.0%

-—> Scanning binaries for linking errorssh-3.2%

sh-3.2% exit

exit

info-no-MacBook-Air-42:~ info%



JavaCC DAV AM—ILDHEE

m [s AR T javacc HBHHAMHEE

$ Is -1 /opt/local/bin/javacc
-rwxr-xr-x 1 root admin 163 8 2 2013 /opt/local/bin/javacc

m javacc AV T Usage Avt— %R

$ javacc
Java Compiler Compiler Version 5.0 (Parser Generator)

Usage: javacc option-settings imnput file




JavaCCDfELVA

+

m JavaCCD{#ELVA
— ] IF7AILIZ=AY
Reitihd S

RAVOEXER

RUABEXES

BXER, V/OEXE

ﬁ

JavaCC [—| yyy.Java [~ javac ] yyy.class




info.kindai.ac.ip

https://www.info.kindai.ac.jp/compiler/

CDR—=VIF20224EED Ta v 7 ORARF—AR—UTF, IR, 8 LA FoREGEMOFRZHERL £ 7.

L
o 14Nz DWT

F14MTix JavaCC IZ 2 W THHAL £ 3, SHATIED ) THAD, HEZED SO, 256D R—U%5E|C JavaCC DA
YALP=NETOB, TLOEDR—VICHHZBELTES ZLZEEO LT, £/, javacc DY v v 7v 77 L4 javacc.zipd ¥
7ra—FLTELEVLWTLE I,

avaCCHEHIZDOWT
o javacc.zip

o N ¢ v A F—J), Linux ~OA YA F—JL
o JavaCCOffiv /5

HEIzoWnT

BATHRICIZERI E LCR2CoREICHF T 20EBZH N T, PUEETRAEITI2EBAR3ZOBAETCICHTREREZHLTL
7FE W, RIGEELOREIEREH 254 IEEOEEMEL & R TARZF I L 7,

* o4 EETIZ, 4 H GoogleClassrooom 2> 6 HiffE A — F BRI N TLuUIHEHRWIZ L 7,

FEIZOWT

HARRHIIZERI S LTR2ToORETA P 2R 20283H D 7, ENLBEHDH 28562 TEAIE LTRYIZHEE 723
IIERD VA,

22 2R




ST AT 5L

javacc/

sample0.k, samplel .k, sampleLL2 .k :
kSrEOB 7 v 77 A

sample(.asm, samplel.asm, sampleLL2.asm :
* kDAL NANEDOT R T T a— R

vsm :vsmA X 7 U X

sampleExp.txt : calc.jjH DL\

ke/ : #ESURRATER AR 7 7 A L —3K
parser.jj, parserCode.jj, parserCodelLL2.jj : .jj~7 7 A /V
Parser.java, ParserCode.java, ParserCodeLLL2.java :

RS LT Javar 12 7 T A

Instruction.java, Operator.java, Pseudolseg.java,
Type.java, Var.java, VatTable.java

cale/ : FFHEMEARH 7 7 1 1—3(
calcjj: jj~7 7 1 /v
Calsjava : ER S iz Javary 1 7 7 L




jj 274D NA )L

$ javacc jj 771 L4
$ javac £ T= Java T7 AL 4
$ java Java V5 R4

$ cd ~/javacc/ke

$ javacc parse.jj

$cd..

$ javac kc/Parse.java

$ java kc.Parse sample0.k




jj 27AL DA N1 LK

sample0.k OpCode.asm
it () { PUSHI 0
it INPUT
1 = mpuftint; ASSGN
if (1) outputint ( 1*2 ); REMOVE
} PUSH 0
BEQ 10
$ cd ~javacc/ke PUSH 0
$ javacc parserCode.jj PUSHI 2
$cd.. MUL
$ javac kc/ParserCode.java OUTPUT
$ java kc.ParserCode sample0.k HALT




JavaCC [Z&Y)
Y picnsd Java 7055 L

+

ERSNESTRI5L  |1&El

Xxx.java A DS RAAEXEETED)
XxxConstants.java f—OUID, EHMFEEE
XxxTokenManager.java |b—9 2 B (FaIEEHTED)
ParseException.java XTI —RFOALIE
Token.java Mo BRI TFEE
TokenMgrError.java FAfENT To—RFF D LI




jj 77 ILDECR
jL

m 1B XERAT OO REEB BB

— ERRT OB IVTADA)IRETE
(main )‘/JI‘%E EL)

= 74751%3(1?%%
— =52, EBETE

O _‘77 [ *ﬁj{ﬁ_% =
- BIERIRESDEMBAZEE




Y2 TILjj I7AIL

m parser.jj, parserCode.jj
T UTOYI/OEXZESR

<Main> ::=“main” “(” )" “{” { <Decl> | <State> } “}” EOF
<Decl> ::=“int” <NAME> { “,” <NAME> } “;”

<Name> ::=NAME

<State> ::= <If> | <Output> | <Assgn>| “{” { <State>} “}”
<If> =1 “( <Exp> )" <State>

<Output> ::= “outputint” “(” <Exp> *)” *;”

<Assgn> ::= Name “=" <Exp> ;"

<Exp> =<Term> {(“+”|“-") <Term> }

<Term> ::=<Factor> { ( “*” | *“/” ) <Factor> }

<Factor> ::= NAME | INTEGER | “inputint”




18RRIV 5 ARE k&

javacc options

( production )*

/| AT iBE

PARSER BEGIN ( <IDENTIFIER>) /AT 45U5X
java compilation unit [ ERT BT TARICES A YR
PARSER END ( <IDENTIFIER> )

[ RAOOX, IVOEXDESR

% JavaCC TAV/AM LT B &
<IDENTEFIER> java h & f =%




parser.jj D75 AFC b &l

PARSER BEGIN (Parser) F
import java.util.*; \L ElSNSI7AILIE

import java.10.*; Parserjava

J

public class Parser{
public static void main (String[] args) { // main XYk
try {
Parser parser = new Parser (new FileReader (args[0]));

/I ¥ SCRRRIT 85 AE RX
parser.Main(); /| IR A IR

}+ catch (Exception err mes) {
System.out.println (err mes); /| T5—H 7

) } PARSER BEGIN () 55

} PARSER_END () ETH'
PARSER END (Parser) TDEFERIT7AILIZH SN S

|~|
|-
LL




Parser.java 0 g S5 &R

/* Generated By:JavaCC: Do not edit this line. Parser.java */
import java.util.*;
import java.10.*;
public class Parser {
public static void main (String[] args) { // main XYk
try {
Parser parser = new Parser (new FileReader (args[ ))&
/| Fa X HEAT AR £ Ak
parser.State(); R 3°8: 2 A I

}+ catch (Exception err mes) {
System.out.println (err mes); /| T5—H 7

EL
LL

h




<A 7BEXDELh
“DES

oo
SKIP : { SKIP : {
</ \09_>> <66 %9 | 66¥n77 | 66¥t99 | 66¥r77 >
} }
~— OV DESE TOKEN : {
TOKEN : { <ASSGN: =" >
<, =D B NF—2> <ADD: "+7>
} <SUB: 66_99>
<MUL; “*”>
/E—U FERFRCRA | <DIV-#/7=




0 [EIEL ED#EY) R
AkNTEGER = ‘0" | Pdec {Dec} [ =4 OD%JJ;L’_]

N
TOKEN : { <INTEGER “O” | [“1”_“9”] ([;\Oaa_cc999])>!<> }

\
[_019 nHF |
NAME ::= Alpha { Alpha | Dec }

TOKEN . { <NAME [“a”_ch”] [“A”-“Z”]
([cca”_cczaa] [“A”-“Z”] [ccO”_cc9”])*> }

LINECOMMENT ::= /¢ {{EE D XF} (H1T)
SKIP : { < 66//” (N[“¥n”, 66¥r”])* [6¢¥n”, 66¥r”] > }




RECIE =R b= 31!

“abc” X F 51| abe

o|PB|y o Tf=lX BFE=IE y ofy[E3XF 5
[Fa™f— a ([ 1EXFITRX) [IRNEIXF D H
[“a” , “b”, “C”] aFxl-lXbFE-IFc X[ RDH
~[*a”, “b”, “c”] a, b, c LSV DXF

~|] EEDXF

["a” - “Z"] INICEF -[X [ RDH
[€0” - “9”] HF (X[ RDH
(01)? o A0 EET=IZIE () [EGBETE]
(0)* a0 Bl E O X BT
(o)t a AV 1 [EILLE O [FHBEAT]
(o) {n} a [ NEST - Z )
(o) {m, n} oM mELLE n BT O 1B EEFT]




M52 DTy FH
—{-= REOBLZHRA: RUAZEE (&RR—H)
s BICESDME]: LITEMINIE=-AZEL

TOKEN : { COEETENTE
<ASSGNADD: “+="> <[ =+ EYEBK
_J

<ADD: 66_|_99>
<INC: “++">

<IF: “if’> FHIZEITEH R KLY
<WHILE: “while”> FEIZEE

<NAME ([“a”-“z”]|[“A”-“Z”])
([44099_449”]|[cca”_cczaa]|[ccA”_ccz”])*>




parser.jj DA OEX Dk

SKIP : ¢
< 66 9 | 66¥n99 | 66¥t99 | 66¥r99 >

< “//”(N[“¥n”,“¥r”])f@%ﬁ'”] >
j

0 ELLEDIBYEL

TOKEN : {
<LPAREN: “(” > | <RPAREN: *“)” >

<ASSGN: “=">
<ADD: “+7>| <SUB: “-7> | <MUL: “*”> | <DIV: “/”>
<INTEGER: ([*07-“9”])+>
<JF: “1f” >

| ELLEDRYEL |

<NAME ([“a”-“z”]|[“A”-“Z”])
([cc099_44999]|[ccaaa_cczaa]|[ccA99_ch”])*>




AR

i =P NG {5 )

SKIP : { EGTUSanE R

< CC//)) (N[66¥n79, 66¥r’9])* [66¥n99, 66¥r79] >

j

JAyaAI b /x %/
SKIP - { EEDIXF |

<cc/>x<” (N[])* cc*/” >

!
\§<<“ %E-ﬁ@@f}——
ek /99 e A ) —




AR
SKIP : { LMONK%}_

cc/*” (N )* cc*/”

EER—BORAICHESE...

j

main () {

[¥ QAR */

[¥ QA2 */

/¥ AA 3 */
} : —C_ETCYYFLTLZ

/11
U1
___




EFTh—02 - RAXyT
- KB —D 2 -2 F YT
- BEDRETOHEHSNBr—I2 Xy T
REHF—IVDES

<{KRE1> TOKEN : {
<b—D2%:\F—>>: JKHE2

j

KA1 Th—OUEHO T2 ~F81T

<JRRE1I>ZF AR L 1=15 &L <DEFAULT>

REE2ZHRELI= G B IXINEEXTDESE




RBfth—D2 - Ry D

<EN> TOKEN : { <JP> TOKEN : {
<HELLO: “hello”> <OHAYOU: “BlE k27>
<THANKYOU: “thankyou”>{| <ARIGATOU: “@YhH &D7>
<BYE: “bye”> <SAYOUNARA: “&&2% 5"
h )
<EN> SKIP : { <JP> SKIP : {
<p”>: JP <*en”> : EN
)

IKEE EN T “jp” ?& L JKEE JP T “en”
.mAthJkﬁz JP ~ SAT-IRRE EN A

hello thankyou jp YD ED SKI7% 5 enbye ==
hello jp $1& & thankyou en bye =thankyou TAZIE




REFHRT YT DREEHI

AELOCKCOMMENT S 6/96*9 {1E%O)K$} 0% 4 ’

SKIP: { <*/*”>:IN_COM } [ gapixz |
<IN COM> SKIP: { <~[] > 2

| <**#/”>: DEFAULT }

/*
. ] £T
«




A=l =P
RS S SKIPZ & £
SKIP : { <“/*”>:IN COM }
<IN_COM> SKIP: { <~[] >

| <**/”>: DEFAULT }

IRRE(TESKIPEL TH— Al RE

SKIP . { < cc/*” (N[cc*”])* (“*,,)_l_

(<[] ([ (7))
N




IOOEXDEEI
(A—FAEREL)
FERIEIEE <A> (ST BATIOEXDES

<A> ::=*“tokenl” <B> “token2” <C> “token3”

void A() :
#
d

j

<token1> B() <token2> C() <token3>

RIABXITHEWNS—D2F AR BHT=IT




2 el

<Stlist> ::= “{” { <St> } cc}”

— void Stlist() :

}} u\;ums%um ]

<LBRACE> ( St() )* <RBRACE>
}

<Var> ::= NAME [ “” <Exp> “1" |

void Var() :

i} %{f:(il a

<NAME> [ <LRRACKET> Exp() <RBLACKET> ]
}




RALIE =S JERC

<ID> fRimF0= <ID> FRIBITESTER
‘abc’] #Rimac & “abc” FARFETESR
name() JERRImEC &

o P aff D IE %

(0] o0 EFE=IL] FRIENTEEGD
(0)? o HY 0 [EIFEF=1F1 O BB

(0)* ahHY 0 ELLE O [T BEEA Al

(o) + a1 ELE O [FEBRAT]

(a) {n} ohin[E O [XBBEA ]

() {m, n} o D m ELLE n BLLTF O [T BEEA ]




B AENT R DR

<If> =% <Exp> “)” <State>
L |
HTELL

void If() {
if (token == “1f”’) nextToken(); else SyntaxError();
if (token == “(”) nextToken(); else SyntaxError();
if (token & First (<Exp>)) Exp(); else SyntaxError();
if (token == *)”’) nextToken(); else SyntaxError();
if (token & First (<State>)) State(); else SyntaxError();

j

=}

c—2>2 0O —EHI|TE, nextToken()Ms

i, TS5—EFNNE




B AENT R DR

<If> =% <Exp> “)” <State>
|

JavaCC TI&

void If() :

U

d

<IF> <LPAREN> Exp() <RPAREN> State()
}

BXGRAIZ AR ST=1FTLY
Rinat 5 IEXFIZEZESIVTEH OK
“i£” “(” Exp() “)” State()




Parser.java @) If()
4 {*ﬁilﬁ—h%of:i%é.\(i }

ERIAYRIZHINERIT S
N— L

final public void If() throws ParseException {
1] _consume token(IF);
1)_consume token(LPAREN);

Exp();
jj_consume token(RPAREN);

State();
h

if (token == IF)
nextToken();
else syntaxError();

]




B AENT R DR

<State> ::= <If> | <While> | <Output> | <Assgn>
L |
NTELL
void State() {
if (token & First (<If>)) I{();
else if (token & First (<KWhile>)) While();
else if (token & First (<Output>)) Output();
else i1f (token & First (<Assgn>)) Assgn();
else syntaxError();

ZIERRimac =D First REZ RO THDELH S




B AENT R DR

<State> ::= <If> | <While> | <Output> | <Assgn>

|
JavaCC TI&
void State() :

U
d

j

If() | While() | Output() | Assgn()

L IERIEEFTD First E& %

javacc MEEIMIIZKROH TN S
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<Exp> ::=<Term> { ( “+7|*“-”) <Term> }
L |
NTELLL

void Exp() {
if (token & First (<Term>)) Term(); else syntaxError();
while (token == “+” || token == ““-") {
nextToken;
if (token & First (<Term>)) Term(); else syntaxError();




B AENT R DR

<Exp> ::=<Term> { ( “+7|*“-”) <Term> }

|
JavaCC Tl

void Exp() :

U
d

j

Term() ( (47 ["-7) Term() )*
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parserCode.jj D5 A&

public class ParserCode {
static VarTable varTable; // B# &
static Pseudolseg iseg;  // Re{HlISEG
public static void main (String[] args) { // main XYk

try {
ParserCode parser = new ParserCode (new FileReader (args[0]));
parser.Main(); /] FEXFERT A Y IR

}+ catch (Exception err mes) {
System.out.println (err mes); /| To—Ayt—UH A

h

if (args.length == 1) iseg.dump2file(); // 77 Za—KH 1
else 1seg.dump2file (args[1]);
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JERImEE T <A> [T IT AT VOB DERE

<A> ::=*“tokenl” <B> “token2” <C> “token3”

void A() :
(<A> [CHHT ARV DUIEZITD Javatp )
{

<token1> {tokenl ZL¥EF 5 Java AiFH}

B() (<B> £MIEBT 3 Java B
<token2> {token2 Z M2 5 Java iR
C() (<C>7ZMIEg 5 Javadn ©)
<token3> {token3 ZMLIEF 5 Java iR}




EXEITRAO—FELDOER

<Factor> ::= NAME | INTEGER
|

void Factor() :

U
d

<NAME>
| <INTEGER>

j

CICERT 50— FZ2EHAD




BXERTRO—FEY)DER

<Factor> ::= NAME | INTEGER

void Factor() :
(/% STIZAY YR D BItEES 21T S WIBE 5T */ )
d

<NAME> {
/* ZZIZ NAME Z3A =158 O MIBAE Rk */
b
| <INTEGER> {
/* ZZIZ INTEGER ZFiRA -5 S D AIEZFE a8 */
)

j




JavaCCDTokenV75X&

Token #h—0 B
+ beginColumn . int #b—O EBEXFDIES
+ beginLine . int #b—O ERBEXFDITES
+ endColumn . int #Hb—O U RKEXFDIES
+ endLine . int #H =V RKEXFDITES
Eimage : String # =0 DXFIHRE ]
+ kind int #h—U DIEE
+ next : Token HRD—D>
+ specialToken : Token # RODFFIR—I
+ Token () #AVARSOR
+newToken (ofKind : int) : static Token # #F +—02 %R
+ toString () : String # image iR




MO T —20ORYHL

TokenT! 2= 24 token ZFHLY T
N— 7./7' géﬂyl')l--l—d_

token = <NAME>

\ I
m..é’%a&ﬁ D=2 H<NAME>|Z
IvFLI-EmZERASINS

- Y

f—o2 DX F5|FKITIL token.image THSHR




MO T —2OBmYHL

RHAOEYHL

token = <NAME> {
String name = token.image;

} (oken DXFFIE )
BBEORYEHL
token = <INTEGER> {

int value = Integer.parselnt (token.image);

) (xErEREECER )

{




HSURAT R (Q—F8Y) DIERL

void Factor() : SEARAATZ =D&
Token #! 22 2] token [

KA ATgE Y

{ int val, addr; String name; }

d

token = <NAME> { Z\ token M X FF|5FKIH ]

name = token.image;
addr = varTable.getAddress (name);
1seg.appendCode (Operator.PUSH, addr);
)
| token = <INTEGER> {
val = Integer.parselnt (token.image);
1seg.appendCode (Operator.PUSHI, val);
} /\
T TOYSLICEORAEND

LiYy

} |




BXBITREAOA—FHY)DIER

<Exp> ::=<Term> { ( “+7 | “-”) <Term> }

void Exp() :

{ /% ZSITAY YR DRARRFICITONEZ L b */
Operator opcode ; // BEFZERIET 5O DHATE

j

d
Term() (

( “+” { opcode = Oparator.ADD; }
| “-” { opcode = Operator.SUB; } )
Term() { iseg.appendCode (opcode); }

)*

j




<Assgn> ::= NAME “=" <Exp> ;”

vold Assgn() :
{ String name; int addr; }
d
token = <NAME> {
name = token.image;
addr = varTable.getAddress (name);
1seg.appendCode (Operator. PUSHI, addr);

j

66__9%

Exp() { iseg.appendCode (Operator.ASSGN); }
“,” { iseg.appendCode (Operator REMOVE); }




<It> =110 “” <Exp> *)” <State>

void If() :
{ int beqAddr, stLastAddr; // x> THRDTELX }

{ i iseg LMBEQ M }
66299 7PbX€EE'r:ét\

Exp() { beqAddr = 1seg.appendCode (Operator.BEQ);
CC)”
State() {
stLastAddr = 1seg.getLastCodeAddress() ;
1seg.replaceCode (beqAddr, stLastAddr+1);

j
} FELRHFEZ |

S
S




FRIBATFEOI—F &R
ﬁ’nﬂﬁ’i*ﬁﬂ%l:iﬁ):—PEiﬂ&bﬁﬂﬁIﬁE
TOKEN : { <b—9 2% INF—2> {O—F} )

TOKEN MGR DECLS : { / FaIfhERHOEHE

j

][]

static int paren ctr=0; /&M HIURE

TOKEN : {

<LPAREN: “(”> { ++paren_ctr; }
<RPAREN: *“)”> {--paren_ctr;

if (paren_ctr < 0) syntaxError (“ ) MZ@ETI); )




M2 D TR

<F>::=NAME “[” <Exp> “]” | NAME | INTEGER

void F() :
U

d
<NAME> CC[’) <EXp> 66]79

| <NAME>
| <INTEGER>

j

1 [ NAME 2HAEES
T EELMRBITELLY

& D ~— QJﬁnJLﬂ—Cli
= LL(1) XGETIF7ELY

X Bl A TSR




LOOKAHEAD A7 3>

m LA N—DOHDIETE
_FIAILRTIE 1 2 LLA) B2#7

£K%x LLQ) fiEth 9 555 (&

options {
LOOKAHEAD = 2;
)

TzIZLEesn A8 E Z<T HENE

A HELSTED




LOOKAHEAD A 7> 3>
=% LLQ) BB BB A (3

void F() :
#
{

LOOKAHEAD(2) (KNAME> “|” <Exp> “]|")

<NAME>
<INTEGER>
} %&Bﬁ@ﬂ L
_ 2fA%EEEHH




YT jjI7AN
m parserCodelLL2.j;

—— — UTOYIRE(LL2R)EEE

<Main> ::=“main” “(” )" “{” { <Decl> | <State> } “}” EOF
<Decl> ::="“int” <NAME> { “” <NAME> } “;”

<Name> ::= NAME “[” INTEGER “]” | NAME

<State> ::= <If> | <While> | <Output> | <Assgn> | “{” { <State> } “}”
<If> =1 “( <Exp> )" <State>

<While> ::=“while” “(” <Exp> *“)” <State>

<QOutput> ::= “outputint” “(” <Exp> *“)” *;”

<Assgn> ::= Name [ “[” <Exp> “]” ] “=" <Exp> ;"

<Exp> =<Term> {(“+”|“-") <Term> }

<Term> ::=<Factor> { ( “*” | /") <Factor> }

<Factor> ::= NAME “[” <Exp> “]” | NAME | INTEGER | “inputint”




DEBUG PARSER A7+ 3>
n true 1S9 BT DL —RH 5

options {
DEBUG PARSER = true;

j
$ java kc.Parser sample0.k ﬁ’i*ﬁfﬂ? -
Call: Main \QF%Q MECHT

Consumed token: <*main” at line 1 column 1>
Consumed token: <*(”at line 1 column 6>
Consumed token: <*)” at line 1 column 7>
Consumed token: <*“{*“ at line 1 column 9>
Call: Decl

Consumed token: <*“int” at line 2 column 9>




JavaCC DA T a3 (—ER)

A3y TI74ILE
LOGKAHEAD EFAH = 1
STATIC static AR ZHE Rk true
UNICODE INPUT A F71ELTUnicode %D | false
IGNORE CASE AXFINFTER false
OUTPUT DIRECTORY HAOT1L UK .
DEBUG PARSER BXEfTErL—RH false
DEBUG LOOKAHEAD e hL—RAH A false
DEBUG TOKEN MANAGER | FaffiacL—AH S false
BUILD PARSER ST SR R true
BUILD TOKEN MANAGER |ZFAIEFTEE4ERK true
JDK VERSION JDK D/N\—23> 1.5




JavaCC D;EH

m JavaCC [T/ \AMSHERCLLSMZ 4 ;B A AT BE
Bl : EEDERL

calc.jj : LT DEMFRANIZHKSAXDIEZFTE

<List> ;= { <E> “="}

<E> ::=<T> { ( ‘4 <T>) | ( > <T>) }

<T> ::: <F> { (66*99 <F>) | (CC/” <F>) | ( CC%‘)? <F>) }
<F>:=(“C"<E>*)") | INTEGER




BT jj F7AIL cale.jj

- sampleExp.txt

| 11 +22+33+44 =
55 - 66+ 77 - 88 =
4%(7/4)/2=

$ javacc calc.jj

$cd..

$ javac calc/Calc.java

$ java calc.Calc sampleExp.txt

110
22
2




A INATAINATD ATF L

lex, Flex

Linux, MacOS D&

ANV IRELTAURAR—ILE

ya¢c, Bison

Linux, MacOS D%

ANV IRELTAURAR—ILE

JavaCC https://javacc.github.10/javacc/

JFlex http://www.jflex.de/

Jay http://www.cs.rit.edu/~ats/projects/Ip/doc/

jay/package-summary.html

CUP http://www2.cs.tum.edu/projects/cup/

Coco/R http://www.ssw.uni-linz.ac.at/
Research/Projects/Coco/

JS/CC http://jscc.phorward-software.com/

ANTLR http://www.antlr.org/




