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SP=0: (pwW 1adr()<) regl1] = x

SP=1: LpwW 2,28 adr(y) regl2l = y
SP=2: LDW 3,28, adr(z) reglz] =z

SP=3: MULZ2,2, 3 reg[2] = regl2] * reg[=]
SP=2: ADDI,1,2 regl1] = regl1] + regl2]
SP=1: STW1, 28, adr(u) W = regl1]
SP=0:
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assignment = Lolentifier "=" expression . Parser<expression>
STW sp, 28, adr(variable)

S‘P == S‘P -1
- Pavsaré Lrm?

Parser< e)qsrcssiow>
Parser<termw>

e,xpressiow terme .

e)qsressww e)qaressww "+ terma .

V\o\l L{‘ !«4(»11 b

Sp=sp-1
ADPD SPp, SP, Sp +1

, Parser<expression>
EXpresston = e)qarcssww -"terme . \ Parser<term>
Sp=sp-1
( SUB sp, SPp, Spt+1
) Pﬂr%*‘{ v P
terme = factor . 7

- Sp=sp-1

Parser<termw>
—_—
MUL sp, Sp, Sp +1

term = term "/" factor . Parser<term >
ﬂ
\ Parser<factor>
Sp=sp-1

DIV sp, sp, sp+1

factor = identifier(variable) .
\;SP — SP + 1

LDW sp, 28, adr(variable)

factor = integertvalue) . ——_ (L _ o,

ADDI Sp, O, value

factor = " (" e)qaressiow ")" _
arser<< expressww>
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int op;
int a;

int b; SuU 061(‘0«{»;; ({ / vayil molvia«)

int c;
int instruction;

encode() {

// in compiler and linker!

// assuming: O <=o0p <=2"6-1 =63

// assuming: O <=4, <=2"5-1 =31

// assuming: O <=b <=2"5-1 =31

// assuming: -32768 =-2"15 <=¢ <= 2"26-1 = 67108863
// assuming: if ¢ > "156-1 = 323767 thena==0and b==0

if (c<0)
c=c+65536;// 0x10000: 2"16
// if << is y{ut available
// replace|(x << 5) by (x * 32) and (X << 16) by (X * 65536)
instructioh = (((((op << B) + 4?)\« 5)+b)<<16)+c; [\
}
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LDW 1, 28, adr(x) reg[1] = x
ADDI2,0,1 & regl2] =1
APDL, 1,2 regl1] = regl1] + regl2]

WSLINJ &Y a/x/{ma fwé Jyl,w(\/o:lﬂw {ov [ -

\7 LDW 1, 28, adr(x) regl1] = x
ADDIL, 1,1 reglt]l = reglt] + 1 &
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. VAR
struct item_t{/ « REG
int mode; <= ( R(;I}

struct t &

int reg, " y(} [y;]]" <+ o’ﬂS(VI —> dalJfos

int offset;
int value; —> Cowsfml' valuc
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Factor

factor(struct item_t* item) { oM s(f‘”‘“w [
struct object_t* object; /&‘ |
if (symbol == IDENTIFIER) { V :f lskals
object = findObject(symbolTable, identifier); :
SJ‘vw'as £

if (object != NULL) {
item->mode = VAR_MODE,;
item->type = object->type;

(ode

if (object->scgpe == GLOBAL_SCOPE)
item->reg
else

item->offset = object-
@ector(ite@—ava, mavr{ a ccess

} else
error("undeclared variable: ", identifier); (} :

> int i;
int j;

} else if (symbol == INTEGER) {
item->mode = CONST_MODE; :
item->type = INT_TYPE; =y j

: > _ :
item->value = value; :f‘b“’\ SCawve ¥ \

getSymbol();

} else if (symbol == LPAREN) {
... das

} else if Usymbol == NEG) {
cee / a {" 4

} else if (symbol == STRANG) {
storeString(item, string);

getSymbol(); 54,0“ 0‘[(“’ ‘l
PRI

} else
error("wrong factor syntax");

}
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simpleExpressionBinaryOperator(struct item_t* leftltem,
struct item_t* rightltem,
int operatorSymbol) {

if (operatorSymbol == OR) {
v Aahur
} else if ((leftItem->type == INT_TYPE) &é&
(rightltem->type == INT_TYPE)) {
if (rightItem->mode == CONST_MODE) {
if (leftItem->mode == CONST_MODE) {
if (operatorSymbol == ADD)
leftItem->value = leftItem->value + rightltem->value; |
else if (operatorSymbol == SUB) £ bawlly ova v1/0&o .
leftItem->value = leftItem->value - rightltem->value,

} else { i
load(leftltem); ——> S‘O"L&L VLO Réé "‘”0”&—
if (operatorSymbol == ADD)
put(ADDI, leftltem->reg, leftlte
else if (operatorSymbol == SUB)
put(SUBI, leftltem->reg, leftifem->reg, rightltem->value);

reg, rightltem->value);

}

} else { ,
load(leftltem); — /((7‘[/ ‘lum _ \M«? L« (P COIVST ~/MoDE '
load(rightltem);, (o[a{—wvliq how FOYS\U& / usf dowag Lw)
if (operatorSymbol == ADD)

put(ADD, leftltem->reg, leftIitem->reg, rightitem->reg);
else if (operatorSymbol == SUB)

put(SUB, leftltem->reg, leftltem->reg, rightlitem->reg);
releaseRegister(rightltem->reg);

} ™ syt %o

} else :
error("integer expressions expected"); A \o ' ‘/1 e p v
o
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load(struct item_t* item) {
if (item->mode == CONST_MODE)
const@Reg(item);
else if (item->mode == VAR_MODE)
variReg(item);
else if (item->mode == REF_MODE)
ref2Reg(item); <— //,‘. Lf\/
}

L> SQl.J‘LdS (l REL Wa-'(( L7 Lm;”u;a (°/£L
constlReg(struct item_t* item) {
item->mode = REG_MODE;
item->reg = requestRegister();
// assumes: reg[0]==0 for MOVI semantics
put(ADDI, item->reg, O, item->value);

~ L
item->value = O; L "°4$ [ = /e [M
T unto 3 [rfn V‘]]

var:2Reg(struct item_t* item) {
int newReg;

item->mode = REG_MODE;
newReg = requestRegister();

put(LDW, newReg, item->reg, item->offset);

R
item->reg = newReg; \ /{ ‘q 0,{ $ \,,.,,M 0 } La l'l.nlt(( @

item->offset = O;
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assignment() {

struct item_t* leftItem;
struct item_t* rightltem;
struct object_t* object;

leftItem = malloc(sizeof(struct item_t));

if (Symbol = IDENTIF R){
»l!/l/Jl\'T iE ﬂqm&\/

} else
error("identifier expected");

if (symbol == ASSIGN)

getSymbol();
else
error("assignment expected");

rightItem = malloc(sizeof(struct item_t));
expression(rightltem);

assignmentOperator(leftltem, rightltem);

}

assignmentOperator(struct item_t* leftIltem,
struct item_t* rightItem) {
if (leftItem->type |=rightltem->type)
warning("type mismatch in assignment");

Ma fo+/ u hawd vl |

// leftItem must be in VAR_MODE, rightItem must be in REG_MODE
put(STW, rightltem->re 1eﬁftem->reg, leftItem->offset);

load(rightltem); &

if (leftItem->mode == REF_MODE) 5 Wj[“lu,{“" o H ]

releaseRegister(leffltem->reg); lM ML 24(‘1 Qll],% >h ]{-

releaseRegistergrightItem->reg);




