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[...]
lw $t0,-4($fp)
addiu $t1,$zero,1
subu $t0,$t0,$t1
beq $zero,$t0,4[0x238]
nop
addiu $t0,$zero,0
beq $zero,$t0,2[0x23C]
[...]

MIPSter code



virtual memory

0

M

Emulated machine
processor

32 general 
purpose register

program counter

instruction register
page table pointer

break
register hi

register lo

page table physical memory

0

Npage 1

page 2

page 3

page 4

page 5

page 6

page 7

page 8

page 9

page 10

page 11

page 12

page 13

page 14

…
…

…

page p-3

page p-2

page p-1

page p

addiu, addu, beq, bne, divu, 
j, jal, jr, lw, mfhi, mflo, multu, nop, slt, 

subu, sw, syscall 

stack

heap

globals & strings

code



Code interpretation

• Fetching: Read an instruction from memory 

• Decoding: Decode an instruction by a given format 

• Executing: Perform an instruction
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Machine context
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Virtualization
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[...]
lw $t0,-4($fp)
addiu $t1,$zero,1
subu $t0,$t0,$t1
beq $zero,$t0,4[0x238]
nop
addiu $t0,$zero,0
beq $zero,$t0,2[0x23C]
[...]

MIPSter code
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Problem

• Find methods to verify the functional equivalence of 
emulation and virtualization of the same hardware. 
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Emulation and Virtualization
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Context caching
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Future work
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