.

o A - 2
‘g»,mﬂj“? S=x.A% | a =
3

LR Parsing

Given the following grammar:
S->*A
A->AmB | a
B->bB|a

(1) [15p] Construct the LR parsing finite state machine, including the states and
transitions;

Qa,
A>. AmB

AC
A=>.a A 3

S>¥A.4 ﬂ’s-um;p, I |

. b

P>.a m
b

V3

B>b, B

B>. bb



XYZHANG
Rectangle


(2) [10p] Fill in the following parsing table (more rows are needed than depicted)

State a b m * S - A B
0 N
[ S, J2
3 Sy AC —
/4 Ss S 7 36' —
g rf rf r&‘ r_r r { o
S L SO S SR T
7 S [ S 7 23 S
8 M Tu I [y o

Grmwna RM{@S : (FK € ping

[. S=>xA
2 As AmB
3 A=a

u B->bd
£ By




(3) [10p] Parse the input string

*ama by filling the following parsing table. The

number 1 in the stack column indicates the first state is )

Stack input Action
0 *ama$ C0.¥)=5|
¥ amat [V, a]=S.
o¥‘a" Wla4 [Q, m] :r@dn&‘. A_>0\
“¥'A mad [1.A)=43.
o)('A3 WIA$ [5/,,,,] =Sy
X 0% [¢,4) =S¢
Y Wm'a" $ (S, 4] =l?0€uaz.:B—>o\.
0¥\A5MUB $ [u,B];?é
143 4 -
XA Wb $ [6.9] = Feduce: A>AmB
XA % [, 4] =g%.
XA ¢

S=>¥A%

[, %] = AccEpT



2. Visitor pattern
(1) [10p] Please explain the benefits of the visitor pattern.

Vistton Fovtfcm seperates  the olote  steragg ornd Alqort.

‘Fr’m/n\dchj A nwre 'ﬂex'\}?(;@ w yh process /trauersj( He

O(Mh. ]M/ST dﬂ A (’\#(be l/mw\we SLI&\AZI '/Lé(\ m 0[0,;,;
Fe(\awwl,\s%m' it owll be eascer B ualtale The (oole

(2) [15p] Please fill in the following visitor-pattern-related code snippet to regenerate
code from a given AST. For example, the visitor pattern should be able to print out
the below program (or its equivalence) by visiting the given AST.

HStmt
GreaterThanExpr AssignStmt CompStmt
IdExpr NumExpr 1dExpr MulExpr

' l T AssignStmt AssignStmt

N ! Y NunllExpr }ddEg / \ / \

IdExpr NumExpr IdExpr NumExpr
3 IdExpr  NumExpr | I

| | x 0 y 0
x ]

if (x>2) {
y=3*(x+1);
}else {
x=0;
y=0;

Complete the body of the empty methods in following code snippet (feel free to change the
return type of the accept() and visit{) methods if needed):



% D{c,,‘na (iph\wt /Fn‘m)r(n Zo bxrf‘%e
public class AddExpr extends Expr { 69 ST owt "71‘°0V\7t

Exprel, e2; & 5 ten w““ . Pf*ﬁrﬁ L Y‘&s)’zzdﬂ‘u@@}
public void accept (Visitor v) { 18/; ’

Voviset (s )

AEzpre)
Pw\“f(.:c vood it LI §
Y,,\,\W-t (2. o))y

}

public class HStmt extends Stmt {
Expr c; - // the condition
Stmt si, s2; // the two branches
public void accept (Visitor v) {

Ve st (Hns) )

Voo
[7(2/‘(7'”( vo ik Vo (N Bepr ) §
Vﬁwt’ (€. value )

( s 1 VISt CBrmater LonBapro )
Pavu!’/l C Vguc/{ F

Q\zl«mccerr(me);
preet (Us);
£ e). qcccr-r (ths):

{

}

public class RegenerateVisitor implements Visitoriﬁ_/

public void visit (AddExpr e) { N
Pr:“t ( “((') , €. e1. ac (tws) )

PRt ("+%); 2. €. AcepT (Fins);
priwa (7)), |

}

public void visit (MulExpr e} { .
prnt ("(), e el aa;crr (£bns);
privt ("¥'); €.e2. %wft (1)
Pﬂ\w’r "),

} g . T ——

public void visit (IfStmt s) { . . wony L
Pr“Vl't (" f‘(“ ("); s.ca T(Z’fms)) ‘Prw\t( ) s

S, Sl. accept (this), prwt (Melse”);
i (5.52 ==nul) Prw("ﬂ")) else S-Sl.accetﬂ'(f’fzus)}

} Pﬂ\vo(’("l ¢,

public void visit (CompStmt s){

Prinfl" (\'i‘l); S.Sl. %g@[ﬂ(ﬂ‘-"‘ﬁ)/ S-S),QLLQVT Lﬁvg))
eFr{nT{V\(“‘S“)'/
}



public void visit (AssignStmt s) {'

s.wk acaef'f (s priwe=");

t(this),
‘Z“,“‘T

vrtml

3. Activation Record
(1) [10p] What are caller-save and callee-save registers?

Collee ~Soned Stels are sa,ud b((/j collee  wihen Zoterin

e ﬁ/mﬁﬁw, ol reotovedl bafm& Tetirmgneg T main ‘7
fwnm‘w-. Co tha regioter valng won't o&wn.g @,eﬂm ool

a te~ aauL(n\? a fumetion.

Coll™ = Sowed !\-234%6( o/lfwa/uj.z becnse 2l colleg won't
Stove o m gtack Ir will bs Suctobl 74)» varabley =i,

Wen't  Use A{é’a’x feretion cal(

(2)[10p] Consider the following code snippet. Assume we put x and y into registers.
Please determine what kind of registers should be used, why?

foo(int option) { —

. _ /
:(nztz;x, vi r u"i Since x IS he [9747@
if (option==1) Kw NSed A{@f ﬁmuﬁw call,

el!é:x-z; L Q ser The valu oloecnt 1movtier «f

o s P AU o BY cho Tl

g(()) ilq”“&ﬁw call Fegistoredl it orbuot
} returny; . 'Bm;r 2 s‘[/m(d Lma,v( "H«.Q

Soma vodwe at (&)

Lo, X - wa/(ﬁfb‘svazo'(.
Lé(- Coller - Sowed .



4. Translation to intermediate code.

(1) [10p] x= (A[10)>0) (A is a global variable and x is a local variable, please DO NOT
use unEx(), uan‘(), or unNx(}). In other words, you may have to use primitives such
-as CJUMP) - ~ > sSSumwe
% Acsome FP 15 tta frawe  peicter. A >
is a STATEMEVT! W s word e (eonst)
v,

w( (l'f 4!,7?24959”, will sy FESTR & return ri)
- Mo yE ( TEMP (L)Y,
F «Ale] { (MEM (BINOP (+, MEM(A)

) , Btrnop (¥, consTro ConaT (W))
) N
elrie»e” C3uMP (>, TEMP(rD), ConvsT(0), X, T - ——
I (T‘ z ) LABEL (£ 3 T, X f ’ MOUE(MEM(
MOVE (TEMP (F1D, ConSTUY ) JUMPL )/ Rinvep(+, TEMP(FP), OFFSET(x)
LABELL Y, TEMP (r1)
wET Mevc_fTE(mr(rl), CenysT (0 )
LABEL(D) — )
(2) [10p] while (A[10]>0){ s} (Ais a global variable £ represents a statement. You can
use unkx(), unCx(), or unNx() if needed)
M (

[ABEL (while)
CIUMP( 7, MEM( Pivep i+, MEM (A,

Binvep (¥, corvsT (o), CWVSTCW))) ;AD o]

CONST(O), W, WMa( );
LABEL (£T1e);

Se (/W‘/VWO)
JUMP (i hile);





