— SaM Stack Machine Components
»  Stack of values

e SP (Stack Pointer)

* Program (Array of Instructions)

* PC (Program Counter)

Implementing a Stack Machine

An Example of Program Design using I nheritance and I nterfaces
Stack HALT
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SaM Program Program Executionin SaM
Stack HALT
Example: e
[ o]
PUSHIMM 6
PUSHIMM 4 Program 0 1 3
PUSHIMM 3 — opcode: PUSH MW |opcode: PUSH MW | opcode: TI MES
PUSHIMM 2 3 operand: 5 operand: 7
TIMES 2 A
TIMES 113 sp
STOP // result 120 on top of stack
|~ File | Loader Interpreter
. ! : . | E N
* How isaSaM program made available to the stack machine for execution? PUSHIMM 6|I|Loc = O: PC = 0:
PUSHIMM 4 : do { while (HALT == 0) {
PUSHIMM 3, Read an instruction from file; Get instrcution at Program[PC];
PUSHIMM 2[1]  Set instruction in Program[Loc]; Execute the instruction;
TIMES TP Loc++; }
TIMES i3 white (1E0F);
TIMES |
STOP I
I
|
|
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Interfacefor Stack Machines

interface SaM {
//getter and setter methods
void setPC(int v);
int getPCQ);
void setSP(int v);
int getSPQ);
void setStackElement(int a, int v); //Stack[a] = v;
int getStackElement(int a); //return Stack[a]
/7 ...
? getlnstruction(int a); // instruction at Program[i]
boolean setlnstruction(int a, ? ins); // set instruction at Program[i]
/7 ...
void run( );
int load(String s);
//convenient setter and getter methods
void push(int v);
int popQ;
void incPCQ);
void halt(Q);

// the main xqgt loop
// loader (of the program)
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Instruction Interface

Note that each instruction can execute itself on a stack machine that implements the
SaMinterface.

interface I_Instruction {
void readOperand(CS211lininterface inf);
void execute(SaM machine);
void translate(SymbolTable ST, SaM m);
}

interface SaM {
/7 ...
I_Instruction getlnstruction(int a);
boolean setlnstruction(int a, I_Instruction ins);
/7 ...
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Implementing I nstruction Execution
»  Switching on OPCODE of the Instruction in the execution loop

int OPCODE = getOpcode(Program[PC]);
switch (OPCODE) {
case PUSHIMM: doPUSHIMM(); break;
case TIMES:  doTIMES(); break;

Major changesin the code to incorporate new instructions!
The relevant code for instruction execution is spread in various methods.

Better solution: Use Inheritance
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Instruction Execution

* How would aconcrete class implement the method execut e() in
| _I'nstruction.

Each instruction should know how to should execute itself.

class Instruction implements I_Instruction {
/...
public void execute(SaM machine) {
int OPCODE = getOpcode();
switch (OPCODE) {
case PUSHIMM: doPUSHIMM(); break;
case TIMES:  doTIMES(); break;

}
*  Not much better than before!
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TIMESInst

execute(...)

Concretelnstructions

«interface»
I_Instruction Object
execute(...)
Lo SRRl

Instruction

Declaration not strictly
_ . tnecessary.

execute(...)

ADDInst

I

‘ InstructionWithOperand

N

PUSHIMMInst

execute(...)

JUMPInst

execute(...)
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Concrete Stack Machine
«interface» «nterface»

Runnable Sam

—

Frame

«interface»
IDisplay

—

Implementing I nstructions

interface I_Instruction {
void execute(SaM machine);

//. ..

}

abstract class Instruction implements I_Instruction {
abstract public void execute(SaM machine); // Strictly not necessary.
//. ..

}

class ADDInst extends Instruction {
public void execute(SaM machine) {...}
//. ..
}
abstract class InstructionWithOperand extends Instruction {
// Does not implement execute(SaM machine)
/7. ..
}
class PUSHOFFInst extends InstructionWithOperand {
public void execute(SaM machine) {...}
//. ..
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Implementing Stack Machine

public class GUISimulator {
public static void main(String[] args) {
SaM Sumatra = new SaMmy(); //My machine is called Sumatra
IDisplay g = new SaMSimulatorGUIl (Sumatra);//open GUI
Sumatra.setGUI(Q);

public class SaMmy implements SaM, Runnable {
// ...

}

public class SaMSimulatorGUl extends Frame implements IDisplay {
// ...

}
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