S c h e m e I n t e r p r e t e r - R e g i s t e r M a c h i n e

argl val env

continue exp

proc

unev

+ *

>

cons

heap stack

D a t a F l o w :

V e c t o r I m p l e m e n t a t i o n o f t h e S t a c k

(save <value>)

becomes

(assign stack-pointer (op +) (reg stack-pointer) (const 1)) (perform (op vector-set!) (reg stack) (reg stack-pointer) <value>)

(restore <regname>)

becomes

(assign <regname> (op vector-ref) (reg stack) (reg stack-pointer)) (assign stack-pointer (op -) (reg stack-pointer) (const 1))

0 1 2 3 4 5 6 7 . . .

stack stackpointer Occupied

Empty

I m p l e m e n t i n g t h e P a i r A b s t r a c t i o n

Pair accessors:

(assign <regname> (op car) <source>) (assign <regname> (op cdr) <source>) becomes (assign <regname> (op vector-ref) (reg the-cars) <source>) (assign <regname> (op vector-ref) (reg the-cdrs) <source>) where <source> is now treated as an offset into the heap.

Pair allocation:

(assign <regname> (op cons) <value1> <value2>) becomes (perform (op vector-set!) (reg the-cars) (reg free) <value1>) (perform <op vector-set!) (reg the-cdrs) (reg free) <value2>) (assign <regname> (reg free)) (assign free (op incr) (reg free))

M a r k / S w e e p

Mark Phase:

¥ If pair

- If already marked, then return - else

-- set the mark -- mark car -- mark cdr ¥ Else not a pair, so return

Sweep Phase:

¥ Setfree toE0 ¥ Start scanning at end of memory ¥ Scan loop

- Ifscan pointer is before start of memory, then we�re done - If mark set forscan cell

-- clear mark -- movescan pointer back one -- continue at scan loop - Else mark is not set

-- set cdr of scan cell tofree -- setfree toscan -- movescan pointer back one -- continue at scan loop

S t o p & C o p y

Two Parts:

1. Move cells in old memory to front of new memory

2. Update pointers in new memory to point to *new* locations of cells

Sweep Phase:

¥ Setfree toE0 ¥ Start scanning at end of memory ¥ Scan loop

- Ifscan pointer is before start of memory, then we�re done - Ifscan cell already marked, then return - If mark set forscan cell

-- clear mark -- movescan pointer back one -- continue at scan loop - Else mark is not set

-- set cdr of scan cell tofree -- setfree toscan -- movescan pointer back one -- continue at scan loop