Euclid’s Algorithm Machine Language Specifications
Euclid’s Algorithm Instruction Formats:


Arithmetic and Logical Instructions:

	15            12
	11              8
	7                4 
	3                0

	OP
	RS
	RT
	RD



Branch and Comparison Instructions:

	15            12
	11              8
	7                4 
	3                0

	OP
	RS
	RT
	RD



Jump Instructions:

	15            12
	11                                      4
	3                0                     

	OP
	UNUSED
	RD



Load and Store Instructions:

	15            12
	11              8 
	7                4
	3                0

	OP
	UNUSED
	RT
	RD


Or Immediate, Load Upper Immediate:

	15            12
	11              8 
	7                                        0

	OP
	RS/RD
	IMM


Machine Language Instructions:

Arithmetic and Logical Instructions:

	Instruction
	Opcode

	add rd, rs, rt
	1000

	sub rd, rs, rt
	1001

	ori  rd/rs, imm
	1010

	Or rd, rs, rt
	1011

	lui rd, rs, rt
	1100


Branch and Comparison Instructions:

	Instruction
	Opcode

	bne rs, rt, label
	0100

	beq rs, rt, label
	0101

	slt rd, rs, rt
	0110


Jump Instructions:

	Instruction
	Opcode

	j location
	0000

	jal location
	0001


Load and Store Instructions:

	Instruction
	Opcode

	sw rt, rd
	0010

	lw rt, rd
	0011


Machine Language Implementation of Sample Psuedocode
# Gcd: (Line 0 = 0000 = 0000 0000)


# Or

$a0, $i1, $0 (Line 2 = 0002 = 0000 0010)
1011 1001 0000 1110
# Slt
$t1, $0, $a1 (Line 4 = 0004 = 0000 0100)
0110 0001 1011 1001
# lui 
$at, exit (Line 6 = 0006 = 0000 0110)
1100 1101 0000 0000
# ori 
$at, exit (Line 8 = 0008 = 0000 1000)
1010 1101 0010 1010

# beq 
$t1, $0, $at (Line 10 = 000A = 0000 1010)
# 0101 1011 1001 1101
# Slt
$t1, $a1, $a0 (Line 12 = 000C = 0000 1100)
0110 0000 1011 0001
# lui 
$at, Else (Line 14 = 000E = 0000 1110)
1100 1101 0000 0000

# ori 
$at, Else (Line 16 = 0010 = 0001 0000)
1010 1101 0010 0000

# Bne
$t1, $0, $at (Line 18 = 0012 = 0001 0010)
# 0100 1011 1001 Else

# Or

$t0, $a1, $0 (Line 20 = 0014 = 0001 0100)
1011 1001 1010 0001
# Or

$a1, $a0, $0 (Line 22 = 0016 = 0001 0110)
1011 1001 0001 0000
# Or
 
$a0, $t0, $0 (Line 24 = 0018 = 0001 1000)
1011 1001 0000 1010
# lui 
$at, Gcd (Line 26 = 001A = 0001 1010)
1100 1101 0000 0000
# ori 
$at, Gcd (Line 28 = 001C = 0001 1100)
1010 1101 0000 0000
# J
Gcd (Line 30 = 001E = 0001 1110)
0000 0000 0000 1101
# Else:
(Line 32 = 0020 = 0010 0000)
# Sub
$a0, $a0, $a1 (Line 34 = 0022 = 0010 0010)
1001 0001 0000 0000
# lui 
$at, Gcd (Line 36 = 0024 = 0010 0100)
1100 1101 0000 0000
# ori 
$at, Gcd (Line 38 = 0026 = 0010 0110)
1010 1010 0000 0000
# J

$at (Line 40 = 0028 = 0010 1000)
# 0000 0000 0000 1101
# Exit: (Line 42 = 002A = 0010 1010)
# Or

$v0, $a1, $0 (Line 44 = 002C = 0010 1100)
1011 1001 0110 0001
# J
$ra (Line 46 = 002E = 0010 1110)
# 0000 0000 0000 1000
# Relpr: (Line 48 = 0030 = 0011 0000)
# Ori
$s0, 2 (Line 50 = 0032 = 0011 0010)
1010 0011 0000 0010
# Or

$s1, $a0, $0 (Line 52 = 0034 = 0011 0100)
1011 1001 0100 0000
# Or

$a0, $s0, $0 (Line 54 = 0036 = 0011 0110)
1011 1001 0000 0011
# Loop: (Line 56 = 0038 = 0110 1000)

# Or

$a1, $s0, $0 (Line 58 = 003A = 0011 1010)
1011 1001 0001 0101
# Or

$s2, $ra, $0 (Line 60 = 003C = 0011 1100)
1011 1001 0101 1000
# lui 
$at, Gcd (Line 62 = 003E = 0011 1110)
1100 1101 0000 0000
# ori 
$at, Gcd (Line 64 = 0040 = 0100 0000)
1010 1101 0000 0000
# Jal
$at (Line 66 = 0042 = 0100 0010)
# 0001 0000 0000 1101
# Or

$t0, $v0, $0 (Line 68 = 0044 = 0100 0100)
1011 1001 1010 0110
# lui 
$at, exit (Line 70 = 0046 = 0100 0110)
1100 1101 0000 0000
# ori 
$at, exit (Line 72 = 0048 = 0100 1000)
1010 1101 0010 1010
# Bne
$t0, 1, $at (Line 74 = 004A = 0100 1010)
# 0100 1010 0000 1101
# Ori
$t1, 1
(Line 76 = 004C = 0100 1100)
1010 1010 0000 0001

# Add
$s0, $s0, $t1
(Line 78 = 004E = 0100 1110)
1000 1011 0011 0011
# lui 
$at, Loop (line 80 = 0050 = 0101 0000)
1100 1101 0000 0000
# ori 
$at, Loop (Line 82 = 0052 = 0101 0010)
1010 1101 0110 1000
# J
$at (Line 84 = 0054 = 0101 0100)
# 0000 0000 0000 1101
# Exit2: (Line 86 = 0056 = 0101 0110)
# Or

$v0, $s0, $0 (Line 88 = 0058 = 0101 1000)
1011 1001 0110 0011
# J

$s2 
(Line 90 = 005A = 0101 1010)
0000 0000 0000 0101
# Interrupt:
# 005C:
# lui $at, Trap1

1100 1101 0000 0000
# ori $at, Trap1
1010 1101 1011 1100
# Sw

$a0, $at
0010 0000 0000 1101
# lui $at, Trap2

1100 1101 0000 0000
# ori $at, Trap2

1010 1101 1011 1110

# Sw

$a1, $at

0010 0000 0000 1101
# lui $at, Trap3

1100 1101 0000 0000
# ori $at, Trap3

1010 1101 1100 0000
# Sw

$s0, $at

0010 0000 0000 1101
# lui $at, Trap4

1100 1101 0000 0000
# ori $at, Trap4

1010 1101 1100 0010
# Sw

$s1, $at

0010 0000 0000 1101
# lui $at, Trap5

1100 1101 0000 0000
# ori $at, Trap5

1010 1101 1100 0100
# Sw

$s2, $at

0010 0000 0000 1101
# lui
$at, 0000 0000
1100 1101 Load

# ori
$at, 1010 1010
1010 1101 Load

# Beq
$ca, $i1, $at
0101 1100 1101 1101
# lui
$at, Output

1100 1101 0000 0000
# ori
$at, Output

1010 1101 1011 0100
# Beq
$ca, $i2, $at
0101 1100 1101 1101
# lui $at, Trap1

1100 1101 0000 0000
# ori $at, Trap1

1010 1101 1011 1100
# Lw

$a0, $at
0011 0000 0000 1101
# lui $at, Trap2

1100 1101 0000 0000
# ori $at, Trap2

1010 1101 1011 1110
# Lw

$a1, $at

0011 0000 0000 1101

# lui $at, Trap3

1100 1101 0000 0000
# ori $at, Trap3

1010 1101 1100 0000
# Lw

$s0, $at

0011 0000 0000 1101

# lui $at, Trap4

1100 1101 0000 0000
# ori $at, Trap4

1010 1101 1100 0010
# Lw

$s1, $at

0011 0000 0000 1101

# lui $at, Trap5

1100 1101 0000 0000
# ori $at, Trap5

1010 1101 1100 0100
# Lw

$s2, $at

0011 0000 0000 1101

# Load: (Line 170 = 00AA = 1010 1010)

# lui 
$at, Gcd 
1100 1101 0000 0000
# ori 
$at, Gcd

1010 1101 0000 0000
# J

$at
0000 0000 0000 1101
# J

$ra
0000 0000 0000 1000
# Output: (Line 180 = 00B4 = 1011 0100)
# lui $at, Relpr

1100 1101 0000 0000
# ori $at, Relpr
1010 1101 0011 0000
# J

$at
0000 0000 0000 1101
# Trap1:
0 (Line 188 = 00BC = 1011 1100)
00000000
# Trap2:
0 (Line 190 = 00BE = 1011 1110)
00000000

# Trap3:
0 (Line 192 = 00C0 = 1111 0000)
00000000

# Trap4:
0 (Line 194 = 00C2 = 1111 0010)
00000000

# Trap5:
0 (Line 196 = 00C4 = 1111 0100)
00000000
