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Example Code

int main() {
int X = 5’ <Localvariable
. Local variable
INt Y= 2, <

Local variable

int z=-exp(x,y);, -

return Z, Not a local variable

<€
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# number of arguments = 0

# number of local variables

# code length = 20 bytes
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z = exp(x, vy);
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Virtualization

We'll store the program in a byte array

We'll track execution with a program counter
— ubyte* P
We'll store operands on the system stack

— stack S = stack_new()

We'll store local variables in an array

— ¢0_value* V = xcalloc(hum_vars, sizeof(cO_value))

All operations use the system stack to
communicate!



Program
code

V - wvariables

ubyte *P

L]
I
%
=
m
=i
L
=
w
]
L




Program
code

V - wvariables

ubyte *P




Program
code

bipush
arg=5
ubyte *P

L
|
%
—+
Ln m
=
(%41
-+
jak}
(]
o

V - wvariables




Program
code

V - wvariables

bipush
arg=5
vstare

ubyte *P



Program
code

bipush
5

vstare

v[o]

L]
I
%
=
m
=i
L
=
w
]
L

V - wvariables




Program
code

V - wvariables

bipush
5

vstare
V(o]
bipush

ubyte *P



bipush
5

vstare

v[o]

Program
code

L]
I
%
=
m
=i
L
=
w
]
L

=]
R

V - wvariables




Program
code

V - wvariables

bipush
5
vstore
v[o]
bipush
2

vstare



Program
code

bipush
5
vstore
v[o]
bipush
2

vstare

V1]
ubyte *P

L]
I
%
=
m
=i
L
=
w
]
L

V - wvariables




Program
code

V - wvariables

bipush
5
vstore
v[o]
bipush
2
vstore
V(1]
vload

ubyte *P



Program
code

bipush
5
vstore
v[o]
bipush
2

vstare

V[1]

vioad

vio]
ubyte *P

L
|
%
—+
LA 1]
=
(%41
-+
jak}
(]
o

V - wvariables




Program
code

bipush
5
vstore
v[o]
bipush
2

vstare

V[1]

vioad

vjo]

vioad

5 — system stack

I

V - wvariables




Program
code

bipush
5
vstore
v[o]
bipush
2

vstare

V[1]

vioad

vjo]

vioad

v[i]

LN
|
v
=
un 5] m
=
u
=
[ai]
el
=R

V - wvariables




Program
code

V - wariables

L]
P
=
LA -] m
3
L
—+
ik}
]
-

bipush
)

vstare
V(o]
bipush

2

vstare

V[1]

vioad

v[o]

vioad
V(1]
invokestatic
ubyte *P
Function pool

main

exp




Program
code

S — system stack V -variables

bipush
5

vstare
vio]
bipush

2

vstare

V[1]

viood

v[o]

viood

v[1]

invokestatic

ubyte P Function pool

main

exp




#<exp>
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# number of arguments = 2
# number of local variables = 2
# code length = 30 bytes

vlicad 1
bipush O

06 # if_cmpeq +6
09 # goto +95
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bipush 1
return

11 # goto +17
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if (e == 0) goto <00:then>
goto <0l:else>
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goto <02:endif>
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(e - 1)
exp(b, (e - 1))
(b * exp(b, (e - 1)))



Program
code

Call stack

S — system stack V - variables

bipush
5
vstore
vio]
bipush
2
vstore
V(1]
vload
vio]
vioad
V(1]

15

invokestatic “

wyee > I
o1

MNew vars

Function pool

main

exp
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Skip ahead to the if _cmpeq
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Skip ahead through function to return
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Call stack is empty, so pop 25 from stack
and return



