ISA SIMULATOR PROGRAM




DESCRIBTION

LANGUAGE : JAVA
24 - bhit ISA

Encoded instruction(24-bits):

00001 011 00000VVVV0V0VV0011

Opcode Operand BinaryNumber
5 bit 3 hit 16 bit



DESCRIBTION
8 Register

int[] register = new int[8];
String[] regAddress = new String[8];
AddressSetup(regAddress);

private static void adressSetup(String[] regAdress) {
regAdress[@] "000";
regAdress[1] "901";
regAdress[2] "910";
regAdress[3] "@11";
regAdress[4] "100";
regAdress([5] "101";
regAdress[6] "110";
regAdress[7] "111";




INPUT

My program read opcode, operand 1 and 2 separated by
space consecutively

The program can contain only 20 instruction per one run

command = scan.next();

1f (!command.equals("end")) {
String opl = scan.next();
String opZ2 = scan.next();

Example :

assigned to
String command assigned to String op1

assigned to String op2



OPCODE : MOV

Assign value from operand 2 into operand 1 (register)

if (command.equals("mov")) {

l’ (I 1 updateDecode(decode, decodeStr, command, opl, op2, commandCounter);
p dale updateEncode(encode, encodeStr, "0B000A1", regAddress[regNuml], bin, 16, commandCounter);
part clockCycle[commandCounter - 1] = 1;

// do move

if (is0p2int) {
register[regNuml] = op2Value;
} else {
register[regNuml] register[regNum2];

}




OPCODE : ADD

Add value from operand 2 into operand 1 (register)

} else if {command.equals("add")) {
Undat updateDecode(decode, decodeStr, command, opl, opZ2, commandCounter);
p dale updateEncode(encode, encodeStr, "00010@", regAddress[regNuml], bin, 16, commandCounter);
part clockCycle[commandCounter - 1] = 2;
// do add

if (isOp2int) {
register[regNuml] += op2Value;
} else {
register[regNuml] += register[regNuml];

1

history[commandCounter - 1] = register[regNuml];




OPCODE : SUB

Subtract value from operand 2 into operand 1 (register)

} else if (command.equals("sub")) {
updateDecode(decode, decodeStr, command, opl, opZ2, commandCounter);
Update updateEncode(encode, encodeStr, "00011", regAddress[regNuml], bin, 16, commandCounter);
part clockCycle[commandCounter - 1] = 2;
// do sub

if (isOp2int) {
register[regNuml] -= opZ2Value;
} else {
register[regNuml] -= register[regNuml];

¥

history[commandCounter - 1] = register[regNuml];




OPCODE : MUL

Multiply value from operand 2 into operand 1 (register)

} else 1f (command.equals("mul”)) {

updateDecode(decode, decodeStr, command, opl, op2, commandCounter);
Update updateEncode(encode, encodeStr, "00100", regAddress[regNuml], bin, 16, commandCounter);
|Jart clockCycle[commandCounter - 1] = 4;
isMul [commandCounter - 1] = true;
// do multiply
1f (1sOp2int) {
register[regNuml] *= op2V¥alue;
} else {
register[regNuml] *= register[regNum2];
¥

histary[commandCounter - 1] = register[regNuml];




OPCODE : DIV

Divide value from operand 2 into operand 1 (register)

} else if (command.equals("div")) {
updateDecode(decode, decodeStr, command, opl, op2, commandCounter),

Update updateEncode(encode, encodeStr, "00101", regAddress[regNuml], bin, 16, commandCounter);
t clockCycle[commandCounter - 1] = 4;
par i1sDiv[commandCounter - 1] = true;

// do division
if (isOpZ2int) {

register[regNuml] /= op2Value;
divRE[divCounter] = register[regNuml] % op2Value;
} else {
register[regNuml] /= register[regNum2];
divRE[divCounter] = register[regNuml] % register[regNuml];

h

divCounter++;
history[commandCounter - 1] = register[regNuml];




END PROGRAM

When you enter “end” into the program,
it will show PC history, step of register, result and average cc.

Decaoded Encaded instruction(24-bits): Clock cycles
mov r3 00001 911 GP0R0ACVORAREAL1
mov r4 00001 100 GVORDRVVORR00100
mov ro 00001 000 GVVPBRVV0RR01010
mov r4 90001 190 GPVOYBRRVORRBRAL1
add r4 00010 109 0V0VBBVVRRBRAL1
add r@ 00010 000 GRVRANEBORN00A10
sub r@ 00011 000 GRVRVBVRVVVB1000
mul ro@ 00100 000 0RVRAVVR0R000AL1
div r3 00101 011 0PVCEVVR0R000AL0
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of Register Final result

2 [ggggggggggggggéé] RO [0000000000000011]
[ ] RL = © [0000000000000100]

10 [0000000000001010] _
3 [0000000000000011] R2 = 0 [0000000000000000]

6 [00P0000DADE0I110] R3 = 3 [0000000000000000]
12 [0000000000001100] R4 = 4 [0000000000000000]
4 [0000000000000100] R5 [0000000000000000 ]

: RO = 12 [00000000000000000000000000001100] R6 = @ [0000000000000000 ]
1 [0002000000002001] RE :1 [00P0V20REPARRVE1] BR7 = @ [0000000000000000]

Averege (Clock Cycle = 2.0




RESULT EXAMPLE :

PC Decoded Encoded instruction(24-bits): Clock cycles
PC[®@] mov ril 107 1% L 1 L Lo L L L
PC[1] mov r2 G000l 210 VPOVRVVAVVEVR110
PC[2] sub r2 00011 210 00GVAVRACV001000
PC[3] mov r3 00081 911 1111111111111111@
PC[4] mul r3 00100 211 0NGRAVRAGAROA010
PC[5] mov r4 A00A1 100 1111111111111110@
PC[6] div r4 00101 100 00GROVBV000010

Step of Register

Rl = 8 [00000000000010007

RZ = 6 [0000000000000110]

R2 -2 [11111111111111110]

R3 -2 [11111111111111110]

RM : R3 = -4 [1111111111211121111121111111111118@]

R4 -4 [11111111111111100]

R4 = -2 [11111111111111110] RE :0 [0000000000000000]

Final result

R = @ [0000R0Q00RV01000]
Rl = 8 [00@0000000000110]
RZ = -2 [1111111111111111@]
R3 -4 [11111111111111110]
R4 = -2 [11111111111111100]
RS = @ [1111111111111110@]
R6 = 0 [1111111111111111@]
R7 = 0 [0000000000000000]

Averege Clock Cycle = 2.0




CODE PART EXAMPLE :

StringBuilder decodeStr = new StringBuilder();
StringBuilder encodeStr = new StringBuilder();

command = scan.next();

if (!command.equals("end")) {
String opl = scan.next();
String op2 = scan.next();

commandCounter++;

int regNuml = Integer.parseInt(opl.substring(l));
registerHistory[commandCounter - 1] = regNuml;
int regNum2 = 0;

// in case of Integer 0OP3

boolean is0p2int = (op2.charAt(®) >= 'Q' && opZ.charAt(@) <= '9");
int op2Value = 0@;

String bin;

if (isOp2int) {
op2Value = Integer.parselnt(op2);
bin = Integer.toBinaryString(op2Value);
} else {
regNhumZ2 = Integer.parseInt(op2.substring(l));
bin = Integer.toBinaryString(register[regNum2]);
}

if (command.equals("mov")) {
updateDecode(decode, decodeStr, command, opl, op2, commandCounter);
updateEncode(encode, encodeStr, "00001", regAddress[regNuml], bin, 16, commandCounter);
clockCycle[commandCounter - 1] = 1;
// do move
if (isOp2int) {
register[regNuml] op2Value;
} else {
register[regNuml] register[regNum2];
}




METHODS EXAMPLE :

private static void updateEncode(String[] encode, StringBuilder encodeStr, String commandCode, String regAddress,
String bin, int bit, int counter) {
encodeStr.append(commandCode);
encodeStr.append(" ");
encodeStr.append(regAddress);
encodeStr.append(” ");
encodeStr.append(fillLenght(bin, bit));

encode[counter - 1] = encodeStr.toString();

private static void updateDecode(String[] decode, StringBuilder decodeStr, String command, String opl, String op2,
int counter) {
decodeStr.append(command);
decodeStr.append(" ");
decodeStr.append(opl);
decodeStr.append(" ");
decodeStr.append(op2);

decode[counter - 1] = decodeStr.toString();

private static String filllenght(String bin, int lenght) {
StringBuilder result = new StringBuilder(bin);
int 1 = result.length();

if (i < lenght) {
for (1 = result.length(); i < lenght; i++) {
result.insert(@, "0");
}
} else if (i > lenght) {
result.delete(®, lenght - 1);
}

return result.toString();



