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P
P

1) p1 = Leaf(id, entry-a)
2)  p2 = Leaf(id, entry-a) = p,
3) p3 = Leaf (id, entry-b)
4)  ps = Leaf(id, entry-c)
5) Ds = NOde(’—’,p3,p4)
6) pe = Node('+',p1,ps)
7) pr = Node('+',p1,ps)
8) ps = Leaf(id, entry-b) = p,
9) po = Leaf(id, entry-c) = p,
10)  p1o = Node('—',p3,ps) = ps
11)  p11 = Leaf (id, entry-d)
12) pra = Node('+',ps, pry)
13)  p13 = Node('+', p7, p12)

Figure 6.5: Steps for constructing the DAG of Fig. 6.3
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P — { offset =0; }
D .
D — Tid; { top.put(id:lezeme, T.tipe, offset);
offset =- offset+ T.width; }
Dy
D — ¢

Figure 6.17: Computing the relative addresses of declared names

T - B { t = B.type; w = B.width; }
c {T.@Fuc.zy/oe,- T widh= C-widHe;
B — int { B.type = integer; B.width — 4; }
B — float { B.type = float; B.width = §, }
¢ » ¢ . { C.type = t; C.width = w; }

C = [num](C {Efm n%fn.mlue, C1.type);
C.width = mum.value x C, -width; }

Figure 6.15: Computing types and their widths



sod£} Leire yo moryersuery PatdRIIp-xeIuAG 197"g oINS g

)
v = yipim
d2b23ur = adfy 0 ﬁ ¢ ”_
2L =1ypm .
(4262911 ‘e)iviun = adhy 0 ﬁ G _ Ul

N

= g b= yzpum : ‘
Ve = yipum : . = : :
%&3:..@.%3&3h%a&snﬁﬁ b ...éﬁ:w s.,&ué.“nu%w%

. =3
S

~—
¥z -

Yipm
((£2627u3 ‘e)ivuan ‘g)Aosun A

adfiy L

I H

f.r.l.\...



—_—

PRODUCTION SEMANTIC RULES.

S = id=FE; | Scide = FE.code Il

gen(top.get(id.lezeme) '=' E. addr)

E — Ey+FEy | E.addr = new Temp ()

E.code = E).code || E.code ||
ger(E.addr '=' Ey.addr '+’ E>.addr)

-B | E.addr = new Temp ()
E.code = Ey.code I

gen(E.addr '=" 'minus’ B, . addr)

(E1) | E.addr= Ey.addr
E.code = E).code

id E.addr = top. get(id.lezeme)
E.code ="'

Figure 6.19: Three-address code for expressions




E.oddr = ¢5

.

E.addr=c E.oddr = t4
| |
c - L.array = a
L.type = integer
L.addr = t3
L.array=a - / \
L.type = array(3, integer) [  E.addr= i
L.addr = t: ]
—" /7 \ \ j
Eaddr=1

a.type ,
= array(2, array(3, integer))

Figure 6.23: Annotated parse tree for c +alil [j]

t1 =1 % 12
t2 =j * 4
ty3 = 61 + tq
ty =a [ t3 ]
t5=c+t4

Figure 6.24: Three-address code for expression c + alil[§]
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* PRODUCTION

SEMANTIC RULES

P8 S.next = newlabel()
P.code = S.code || label(S.next)
S — assign S.code = assign.code
S =+ if(B)S; B.true = newlabel()
B.false = Si.nexi = S.nest
S.code = B.code || label(B.true) || Sy.code
S — if (B) S1'else Sy | B.true = newlabel()
B.false = newlabel()
Si.next = Sp.next = S.nezxt
S.code = B.code

S — while (B ) S

S-}S]_Sz

|| label(B.true) || Sy.code
| gen('goto’ S.neat)
|| label(B.false) || Sz.code

begin = newlabel()

B.true = newlabel()
B.false = S.nest
Si.next = begin
S.code = label(begin) || B.code
|| label(B.true) || Sy.code
|| gen(’goto’ begin)
Sy.next = newlabel()
So.nert = S.next
S.code = Si.code || label(S).next) || Sa-code

Figure 6.36: Syntax-directed definition for flow-of-control statements.
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PRODUCTION | SEMANTIC RULES

B — By || By | B;.true = B.true

B .false = newlabel()

Bs.true = B.true

Bs.folse = B.false

| B.code = Bj.code || label( B .false) || By.code

B — B; && B, | B;.true = newlabel()

B, .false = B.false

Bs.lrue = B.irue

B;.fulse = B.false

B.code = B .code || lobel(B;.true) || Bs.code

B - 1B B;.true = B.false
B;.false = B.true
B.code = By .code

B — Ejrel By | B.code = E).code || Fy.code
|| gen('if’ E;.addr rel.op Bp.addr 'goto’ B.true)
|| gen(’goto’ B.false)

B — true B.code = gen('goto’ B.true)

B - false B.code = gen('goto’ B.false)

Figure 6.37: Generating three-address code for booleans



B—+Bi || MB; | B && M By || B, | (Bi1) | E, rel E; | true | false
M—=e€ .

The translation scheme is in Fig. 6.43.

1) B—=B1 || M By { backpatch(B;.falselist, M.instr);
B.truelist = merge(By . truelist, By.truelist);
B.falselist = By.falselist; }

2) B - By && M Bz { backpatch(Bj.truelist, M instr);
B.truelist = By.truelist;
B.falselist = merge(B; .falselist, By. falselist); }

3) B— !B { B.truelist = B .falselist;
B. falsgh'st = Bl.truelist; }

4 B-—(B:) { B.truelist = B;.truelist;
B.falselist = B;.falselist; }

5 B— Erel By { B.truelist = makelist(neztinstr);

B.falselist = makelist{neztinstr + 1);
gen('it' Fy.addr rel.op Ey.addr 'goto )

gen('goto ); }

6) B — true { B.truelist = mdkelz’st(neztinstr);
gen('goto '); }

7) B - false { B.falselist = makelist(nextinstr);
gen('goto ); } .

8 M-—e { M.instr = nexztinstr; }

Figure 6.43: Translation scheme for boolean expressions



| 1) S —+if(BYMS, { backpatch(B.truelist, M .instr);
S.negtlist = merge(B.falselist, S;.nextlist); }

2) §—= if(B)M;S N else My 5,
{ backpatch(B.truelist, M, .instr);
backpatch(B.falselist, Ms.instr);
temp = merge(S1.nextlist, N.nextlist);
S.negilist = merge(temp, Sa.nextlist); }

3) S — while M; (B) M, 5,
{ backpatch(S:.nestlist, M, .instr);
backpatch(B.truelist, My.instr);
S.neztlist = B.falselist,
gen('goto’ My.instr); }

4) S—={L} { S.nextlist = L.nestlist, }

5 S = A { S.neztlist = null; }

6) M — e { M.instr = nextinstr; }

) N = ¢ { N.nestlist = makelist(neztinstr);

gen('goto 1); }

8 L-LiMS { backpatch(L, .nextlist, M.instr);
L.nextlist = S.nextlist; }

9) LS { L.nextlist = S.neztlist; }

Figure 6.46: Translation of statements
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next:

Figure 6.49: Translation of a switch-statement,

code to evaluate E into t
goto test
code for 5%
goto next
code for S»
goto next

code for S,_3

goto mext

code for Sp

goto next

if t = V4 goto I
if t = V3 goto Ly

if £t = Vn-—l goto Lp—1
goto Lp



L2.‘

next:

code to evaluate F into t
if t !'= V] goto L;
code for S

goto next

if t =V, goto L,
code for S

goto next

if t 1=V, 4 goto L, 4
code for S,,_

goto next

code for S,

Figure 6.50: Another translation of a switch statement



