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var p.q : link; ypedef cell* link; |
link p, q; g B E :
|
|

s : Teell
& cell* r,s; :_l‘,Sﬁg%ﬁl\




T
Bl

typedef struct{ N
S TR | KBRER
char name[20]; a recp

trecA; b recp

typedef recA* recp;

typedef recA* recD; c recD

recp a,b; d recD

recD c,d; e pointer(recA)

recA *e;
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T — BC | record '{' DY
B — int | float

C —- €| [num]C




I B — int {B. type—lnteger B. Wldth 4; }

I
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' B — float {B.type=float; B.width=8;} :
Co¢ {C.type=t; C.width=w;} |
'C —>[num]|C, {C.type=array(num.value, C,.type); C.width=num.value*C,.width;} :
T type = array(2, array(3, integer))
... width = 24
___..-'f___r --f._ >~
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B t‘ﬂﬁ _ ;ﬂtﬁgw W= 4 ’ ' C-., ﬂriﬁh = 24 4 U3, integer))
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P—{offset=0;}D

D >T id; {top.put(id.lexeme, T.type, offset);
offset=oftset+T.width;} D,

D—o¢



'record { float x; float y;} p;

i record {int tag; float x; float y;} q;

name type width | offset
X float 8 0
p record((x X float) X (y X float)) 16 8
p.X float 8
p.y float 16
q record((tag X integer) X (x X float) X (y X float)) 20 24
q.tag integer 24
q.X float 28
q.y float 36
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a=b+-c; a=t,
FEAEF XN

S — id = E ; | S.code=E.code || gen(top.get(id.lexeme) ‘=> E.addr)
E—->E, +E, E.addr = new Temp( )

E.code=E,.code||E,.code||gen(E.addr ‘=" E,;.addr ‘+’ E,.addr)
E—>-E, E.addr = new Temp()

E.code = E,.code || gen(E.addr ‘=" ‘minus’ E,.addr)
B ) b o MMM RSSO —

E.code = E,.code
E —id E.addr = top.get(id.lexeme)

E.code="*"
E = num E.addr = top.get(num.lexeme)

E.code="*"
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S — id = E ; | gen(top.get(id.lexeme) ‘=" E.addr)

E - E1 + E2 E.addr = new Temp()
gen(E.addr ‘=’ E,.addr ‘+’ E,.addr)

E—>-E, E.addr = new Temp()
gen(E.addr ‘=’ ‘minus’ E;.addr)

E—> (E) E.addr = E,.addr

E —id E.addr = top.get(id.lexeme)
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T: base + (i-low) x w=i x w + (base —-lowx w) =i x w + ¢

o “HBATIRH: row-major iTIREB column-majorH L5615 XA

T [ ar1,1) Al1,1] | r
{ First column
First row aAl1,2] al2,1] 4*7
Al1,3] Al1,21]
. - Second column
Al2,1] Al2,2) _*_
Second row Al2,.2] al1,3]
Third column
Al2,3] Al2,3)
v 4
(a) ROW-MAIOR (a) COLUMN-MAJOR

Layouts for a two-dimensional array.
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base + ((i;-low;) x n, + i, —ow,) x w=

({i; x )+ Iy)x w+I (base - ((flow;x n,)+ow,) x w) |

can be determined at compile time
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L—oid[E|] L.array = top.get(id.lexeme);

L.type = L.array.type.elem; L.addr =new Temp( );
gen(L.addr ‘=’ E.addr “*’ L.type.width);

| L4[E] L.array = L,.array;

L.type = L,.type.elem;

t =new Temp(); L.addr =new Temp();

gen(t ‘=’ E.addr “*’ L.type.width);

gen(L.addr ‘=’ L,.addr ‘+’ t);

L.addr 87— MR ZE, HTRI *w, @p245. 236.4)

L.array RI8FEH B 70 N %k H B#RE, A RZEMbE N L. array.base.
L.type LA BRI TFHARIRE

Xt FAE R, R rwidth2E HERIRIE, telem@y HIEITTRIIRE,
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S > id=E; gen( top.get(id.lexeme) ‘=" E.addr);
S—>L=E; gen(L.array.base ‘|’ L.addr ‘)’ ‘=" E.addr);
E > El + E2 E.addr = new Temp( );

gen(E.addr ‘=’ E,.addr ‘+’ E,.addr);
E—id E.addr = top.get(id.lexeme);
E > L E.addr = new Temp( );

gen(E.addr ‘=’ L.array.base ‘|’ L.addr °]’);
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E.addr = t5

|
T R T +
E t, =1 12 . E.addr=c E.addr =t4
t,=j*4 | |
! ! c L.array = a
L=t +t L.type = integer
L : L.addr = tg
! t,=alty] i L.array = a - / L
! ts=c+t, | L.type = array(3, integer) [  E.addr=j ]
| ¥ | L.addr = t; |

E.addr= i

a.type
= array(2, array(3, mtege'r)) ‘

Za RN 2 x 3 BEHA, o i, j %Bmﬁﬁﬁm%ﬁ
PAESEH T o+ a [i][j] BIERED DT
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R float a[15][20], b[19][17];
#PEali][j]=3.5%4.7+b[Kk][m];
t1=i1*160

t2=j*8

t3=t1+t2

t4=3.5%4.7

t5=k*136

t6=m*8

t7=t5+t6

t8=b|[t7]

t9=t4+t8

a[t3]=t9
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< :\—‘/lvé\ AWMREL integerM floatW)STIE, integer
ENER, N¥EN float

E—-EtE,
. o _9: ________ I
{if(E,.type==integer and E,.type==integer) : 3°3.14 :
E.type = integer I tl (Roat)2 :
't =t, * 3.14 |

else |

if (E,.type==float and E,.type==integer)...}
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a,=widen(E,.addr, E,.type, E.type);

I
I
: a,=widen(E,.addr, E,.type, E.type);
I
I
I

E.addr = new Temp(); gen(E.addr ‘=’ a, ‘+’ a,;}




double double
float float
long long
wnt / nt \
short char char —s—= short -=—= byte
byte
(a) Widening conversions (b) Narrowing conversions



Addr widen(Addr a, Type t, Type w)
if (t=w ) return a;
else if ( ¢t = integer and w = float ) {
temp = new Temp();
gen(temp'="'(float)’ a);
return temp;

}

else error;
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