CS 536 Announcements for Wednesday, February 21, 2024

Programming Assignment 2
e due Tuesday, February 20 — accepted until 11:59 pm Thursday
e see late policy on course website

Midterm 1
e Thursday, February 29, 7:30 — 9 pm
e S429 Chemistry
e bring your student ID

Last Time
e implementing ASTs

Today
e Java CUP

Next Week
e review for Midterm 1
e parsing

Parser generators
Tools that take an SDT spec and build an AST
e YACC \(e-r Am\qec C Comfi\d' — (CLotey o Poise "W C
e Java CUP Congctu&rtor o& \Asegh\ Porm = CCOeotls o Qgrw{ﬁqv“
Conceptually similar to JLex:

¢ Input: language rules + actions

e OQutput: Java code

’
parser 2> Java CUP 2> parser source
specification symbols sﬁ‘\,io‘\,\
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Java CUP

parser. java K gmr\ SCan
e constructor takes argument of type Yylex

e parse method
e if input correct, returns symbol whose value field contains translation of root

T — ———
nonterm

¢ if inputincorrect, quits on first syntax error

Yese . ‘\Q)(
e uses output of JLex \/ \
e depends on scanner and TokenVal classes S; \
e sym.java defines the communication language = AQ, 1l “to \Sen N,

-—\N —
e uses definitions of AST classes (in ast. java) WSt \°1 \3_2‘.\_\_, D Le)(

£ SeualN

Parts of Java CUP specification

Grammar rules % ns:. ot S‘WVH ("12'«\

expr ::= INTLITERAL
| ID
| expr PLUS expr
| expr TIMES expr
| LPAREN expr RPAREN

Terminal and nonterminal declarations:

terminal INTLITERAL;
terminal ID;
terminal PLUS;
terminal TIMES;
terminal LPAREN;
terminal RPAREN;

non terminal expr;

Precedence and associativity declarations: Oc‘&Qr (\“ —_ owf\
precedence left PLUS; \“A\.bﬁ‘\'% ?(‘C(AAU\LQ,

precedence left TIMES;
\ow

(kSSOCRWT“NQ*
\«%\\

con do‘,
preeden  Nunossoc LESS_-’
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Java CUP Example ‘ .
Assume: C\CJ("\CA " O\S‘\'-lavd\.

e Java class ExpNode with subclasses IntLitNode, IdNode, PlusNode, TimesNode
e PlusNode and TimesNode each have two children

e TdNode has a String field (for the identifier)

e IntLitNode has an int field (for the integer value)

e INTLITERAL token is represented by IntLitTokenVal class and has field intval

e 1D token is represented by TdTokenVal class and has field idval

Step 1: add types to terminals and nonterminals ém&{"“ {'\
o \oa&sb-'\\%%
* Terminal declarations
*/ NQQA "w,ec (‘-Q Ve, wnk Yo use VAW )

terminal INTLITERAL;
terminal ID;
terminal PLUS;
terminal TIMES;
terminal LPAREN;
terminal RPAREN;

Mo Clat o) with “token

> X Q\‘f\'\hh\ -xn-tL;‘!-v:\Qh\,o.\ INTLLTER ALS
g RAT EA‘V..‘«&\\I“\J T

/% . - [‘ svor\ Sunanny™

* Nonterminal declarations ( L:('Nkb \Q’)(\
N L Supe cequined G a A

on terminal expr; e o)p 20, NonXF e

~

NON XL e E%Qt\loc)o. ewgv‘)
\_/

L_? g’(‘on G~‘J’*s \(’\\lﬂ\

Step 2: add precedences and associativities

/*
* Precedence and associativity declarations
*/

precedence left PLUS;

precedence left TIMES;
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Java CUP Example (cont.)

Step 3: add actions to CFG rules

/*

* Grammar rules with actions

*/ Ve \EWL&«T«’\‘&VJ\
expr ::= INTLITERALGZ(

{:
RESWLT = new Tathis Node ( t:.\m\’a\\:)

| ID%G

{: .
RES WLT=new Td Nt o o 13\1‘\\\‘) gh‘)oi\% X

: 7~ -
| expro.q_i PLUS expro.e:)_ (,m‘,..\Aﬂa

{:
RESQL‘\': New P\wsl\)o(\o,(e,ﬁ-\ ?ﬂ-\)")

| ;ipr:ei TIMES exprigl.

{:
RESLLT =vew o Noa@,( (’/1 ] el\ Y
| I:;AREN expr<g,  RPAREN
; RESULT= Qe
:}

GQ,;WO,\ Q’o(‘ ot

noytern 232 calt)
L% I oo Sor e

RESWLT= ... 4
o5
l colel
‘.
z&ﬁs"\b‘va’ s )
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Java CUP Example (cont.)

Input: 2 + 3 Paf':(, <ree V/-trm\mﬂ ;-\—\
Built boq Qersy” c ol

INTLreR AL INTLITERAL

] N
; T vl Toven Ve
’\)D;\\ZN\\;J AL e D
O anm T
N 5 \fas\ @

Tl Lekea Vol

\Wtntm L
Onfnum |1
=

wwetNA
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\ ; Translating lists
Example { exT Ceemruwve

idList — idList COMMA ID | ID

Left-recursion or right-recursion?

o fortop-down parsers wL4X (WL (‘\’a\ﬁ (‘eu.rs\‘w\
\e£ - 0€0nrbion Yasdy <o whimte \oop

o forJava CUP (ngQ \ﬁ Ceu 5% n
2 Dotem-up Q“°w

Example
CFG: idList — idList COMMA ID | ID

Goal: the translation of an idList isa LinkedList of Strings
Example
Input: x , v, z

Output: __-—5@__7 @_; @
| X" \W

(U
Yll t\l‘l
1]
/ '\
Wit ) \D
/ \\ “2“
AL
\ /\«\‘n J \P . add On =3 exLR im)\\'%\
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Example (cont.)

Java CUP specification for this syntax-directed translation
Terminal and nonterminal declarations:

Yerting) X dToxen Vel ‘BA

Mo X e L““\‘“L\"ﬂl.%‘f\n@ id\-'\s‘\':)

Grammar rules and actions:

, \ \ . \
idList ::= ldLlSt: L COMMA ID:O

7 L odblan (G VY,
RESKLT = LS

:} :
I ID%¢
{:

Loodd (i iduays
RESULT =L,
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idLicr = (0Lixs Comwmn \g
\ o

Linkeblise LGl L= new Likaalist Comind( )1
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Handling unary minus
/*
* precedences and associativities of operators

%/ ,{/ b;'\“ﬂ s kw,\ow%—\ (wem
precedence left PLUS, MINUS;

W [
precedence left TIMES, DIVIDE; / eko';z‘“:\:)" (neugr \
Q?chbenw nonagsae (AMINLS ne 04 Scanmner

S \ .
1:,$Aﬂorﬂvﬁvw§UMh5 »“1§w@ﬁ ?0QIACNUL
/*
* grammar rules
*/
exp := .

| MINUS exp:e PCCLQAQ»UL O‘Q & cule

E } 0R7E°S[ii‘.'Tb =un;\v|vNU‘izryMinusNode (e); \\S ‘V\\M o(' ‘Vl‘e\fﬁ_
? AGAQQN'Og kLL.“JUt’

| exp:el PLUS exp:e’

{: RESULT = new PlusNode(el, e2); (PYAT NS %S\'y ) o
: } EE——
R \Y
| exp:el MINUS exp:e2 5?@"&‘— M@%d’

{: RESULT = new MinusNode (el, e2); Vio\ D, ReRe
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