
 

u = x + y * z; 

SP=0:

SP=1:

SP=2:

SP=3:

SP=2:

SP=1:

SP=0: 

reg[1] = x

reg[2] = y

reg[3] = z

reg[2] = reg[2] * reg[3]

reg[1] = reg[1] + reg[2]

U = reg[1] 

LDW 1, 28, adr(x)

LDW 2, 28, adr(y)

LDW 3, 28, adr(z)

MUL 2, 2, 3

ADD 1, 1, 2

STW 1, 28, adr(u) 



 

assignment = identifier "=" expression .







expression = term .



expression = expression "+" term .







expression = expression "-" term .







term = factor .



term = term "*" factor .







term = term "/" factor .







factor = identifier(variable) .







factor = integer(value) .





factor = "(" expression ")" . 

Parser<expression>

STW sp, 28, adr(variable)

sp = sp - 1



Parser<expression>

Parser<term>

sp = sp - 1

ADD sp, sp, sp+1



Parser<expression>

Parser<term>

sp = sp - 1

SUB sp, sp, sp+1



Parser<term>

Parser<factor>

sp = sp - 1

MUL sp, sp, sp+1



Parser<term>

Parser<factor>

sp = sp - 1

DIV sp, sp, sp+1



sp = sp + 1

LDW sp, 28, adr(variable)



sp = sp + 1

ADDI sp, 0, value



Parser<expression> 



 
int op;

int a;

int b;

int c;



int instruction;



encode() {

 // in compiler and linker!

 // assuming: 0 <= op <= 2^6-1 = 63

 // assuming: 0 <= a <= 2^5-1 = 31

 // assuming: 0 <= b <= 2^5-1 = 31

 // assuming: -32768 = -2^15 <= c <= 2^26-1 = 67108863

 // assuming: if c > 2^15-1 = 32767 then a == 0 and b == 0

 if (c < 0)

   c = c + 65536; // 0x10000: 2^16

 // if << is not available

 // replace (x << 5) by (x * 32) and (x << 16) by (x * 65536)

 instruction = (((((op << 5) + a) << 5) + b) << 16) + c;

} 



 

x + 1

LDW 1, 28, adr(x)

ADDI 2, 0, 1

ADD 1, 1, 2

LDW 1, 28, adr(x)

ADDI 1, 1, 1

reg[1] = x

reg[2] = 1

reg[1] = reg[1] + reg[2]

reg[1] = x

reg[1] = reg[1] + 1

struct item_t {

  int mode;

  struct type_t *type;

  int reg;

  int offset;

  int value;

  ...

}



LDW 1, 28, adr(x) ADDI 1, 1, 1

int requestRegister();











releaseRegister(int i);

7+3



int i;

int j;

factor(struct item_t* item) {

  struct object_t* object;



  if (symbol == IDENTIFIER) {

    object = findObject(symbolTable, identifier);



    if (object != NULL) {

      item->mode = VAR_MODE;

      item->type = object->type;



      if (object->scope == GLOBAL_SCOPE)

        item->reg = GP;

      else

        item->reg = FP;



      item->offset = object->offset;



      selector(item);

    } else

      error("undeclared variable: ", identifier);

  } else if (symbol == INTEGER) {

    item->mode = CONST_MODE;

    item->type = INT_TYPE;

    item->value = value;



    getSymbol();

  } else if (symbol == LPAREN) {

    ...

  } else if (symbol == NEG) {

    ...

  } else if (symbol == STRING) {

    storeString(item, string);

    getSymbol();

  } else

    error("wrong factor syntax");

}



simpleExpressionBinaryOperator(struct item_t* leftItem,

                                                                  struct item_t* rightItem,

                                                                  int operatorSymbol) {

  if (operatorSymbol == OR) {

    ...

  } else if ((leftItem->type == INT_TYPE) &&

                   (rightItem->type == INT_TYPE)) {

    if (rightItem->mode == CONST_MODE) {

      if (leftItem->mode == CONST_MODE) {

        if (operatorSymbol == ADD)

          leftItem->value = leftItem->value + rightItem->value;

        else if (operatorSymbol == SUB)

          leftItem->value = leftItem->value - rightItem->value;

      } else {

        load(leftItem);

        if (operatorSymbol == ADD)

          put(ADDI, leftItem->reg, leftItem->reg, rightItem->value);

        else if (operatorSymbol == SUB)

          put(SUBI, leftItem->reg, leftItem->reg, rightItem->value);

      }

    } else {

      load(leftItem);

      load(rightItem);

      if (operatorSymbol == ADD)

        put(ADD, leftItem->reg, leftItem->reg, rightItem->reg);

      else if (operatorSymbol == SUB)

        put(SUB, leftItem->reg, leftItem->reg, rightItem->reg);

      releaseRegister(rightItem->reg);

    }

  } else

    error("integer expressions expected");

}



load(struct item_t* item) {

  if (item->mode == CONST_MODE)

    const2Reg(item);

  else if (item->mode == VAR_MODE)

    var2Reg(item);

  else if (item->mode == REF_MODE)

    ref2Reg(item);

}

const2Reg(struct item_t* item) {

  item->mode = REG_MODE;

  item->reg = requestRegister();



  // assumes: reg[0]==0 for MOVI semantics

  put(ADDI, item->reg, 0, item->value);



  item->value = 0;

  item->offset = 0;

}



var2Reg(struct item_t* item) {

  int newReg;



  item->mode = REG_MODE;

  newReg = requestRegister();



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



  item->reg = newReg;

  item->offset = 0;

}




assignment() {

  struct item_t* leftItem;

  struct item_t* rightItem;

  struct object_t* object;



  leftItem = malloc(sizeof(struct item_t));



  if (symbol == IDENTIFIER) {

    ...

  } else

    error("identifier expected");



  if (symbol == ASSIGN)

    getSymbol();

  else

    error("assignment expected");



  rightItem = malloc(sizeof(struct item_t));

  expression(rightItem);



  assignmentOperator(leftItem, rightItem);

}

assignmentOperator(struct item_t* leftItem,

                                         struct item_t* rightItem) {

  if (leftItem->type != rightItem->type)

    warning("type mismatch in assignment");



  load(rightItem);



  // leftItem must be in VAR_MODE, rightItem must be in REG_MODE

  put(STW, rightItem->reg, leftItem->reg, leftItem->offset);



  if (leftItem->mode == REF_MODE)

    releaseRegister(leftItem->reg);

  releaseRegister(rightItem->reg);

}


