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1. Instruction Level Parallelism
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1. Crossbar
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Algorithm Two. Register-Interval Formation: Pass Two

Input: Aplication Control Graph (CFG)

Output: Reduced Register-Interval CFG

Initialize

for each register-interval: i do

i.register-interval «— Unknown

end for

Working-Set < empty()

entry_register-interval.next_level register-interval <— new

next_level register-interval()

7. Working-Set.insert (entry_register-interval)

8. While (!Working-Set empty()) do

9 i < aregister-interval from Working-Set

10. i < Lnext level register-interval

11.  iiregister list < i.register list

12.  While ( 3 register-interval h for which h.next_level register-
interval==Unknown & all of h predecessors belong to i &
union (register_list of all h predecessors).size() < N) do //N is
maximum number of registers allowed in the register interval

A e

13. if ((union (iiregister_list & h.register_list) <N) ||
(reproduction(N,h)==true)) then

14. h.next _level register-interval «— ii

15. ii.register_list <— union (ii.register_list & h.register_list)

16. end if

17.  end while
18.  for each S e insuccessors() do

19. if (S.next_register-interval==Unknown) then

20. S.next_level register-interval <— new
next_level register-interval()

21. Working-Set.insert (S)

22. end if

23.  end for

24. end while
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Algorithm One. Register-Interval Formation: Pass One

Input: Aplication Control Graph (CFG)

Output: Register-Interval CFG

1. Initialize

2. for each basic block: BB do

3. BB.input list «— empty() //List of all register cache at the
beginning of BB

4 BB.register-interval < Unknown

5. end for

6. Working-Set «— empty()

7. entry_blockregister-interval <— new register-interval() /Each

CFG has an entry basic block

8. Working-Setinsert (entry_block)

9. While (!Working-Set empty()) do

10. BB <« abasic block from Working-Set

11. TRAVERSE (BB)

12. i<« BB.register-interval

13. While ( 3 Basic block h for which h.register-
interval==Unknown & all of h predecessors belong to i &
union (output_list of all h predecessors).size).size() < N) do
//N is maximum number of registers allowed in the register

interval
14. h.register-interval «— i
15. h.input_list <— union (output_list of all h predecessors)
16. TRAVERSE (h)

17.  end while
18.  for each S € insuccessors() do

19. if (S register-interval==Unknown) then

20. S.register-interval <— new register-interval()
21. S.input_list < empty()

22. Working-Set.insert (S)

23. end if

24.  end for

25. end while

26. procedure TRAVERSE (BB)
27.  register_list < BB.input_list
28.  for each instruction in BB do

29. update register list

30. if ((register_list.size() > N) &
reproduction(N,BB)==false)) then

31. cut BB and introduce a new basic block: BB1

32. BBl .register-interval <— new register-interval()

33. BBl.input_list «— empty()

34, Working-Set.insert (BB1)

35. BBoutput_list «— register_list //List of all registers in

the register file cache at the end of BB

36. exit

37. end if

38.  end for

39. end procedure
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After reproduction
aele-RaRARS
mov R255,R7
mov R254,R8

Before reproduction
add R3,R7,R8

add R7,1
add Rg,1
add R7,1
add R4,R3,R7 add R8,1
add-R4R3RL

add R4,R254,R255
add R4,R4,R7
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#1egs = reg list BB;
queue-var = list of defined Vars

5 queus-vi
empty?

Mo

L

Yes

{ Cur-Var = dequeue (queue-var); }

Do Reproduction;
#lemp-regs =reg. list BB

ariable-Latency
instructions?

Use R255-R252;
Do Reproduction;
#emp-regs =reg. list BB

Are operands
available in all BBs?,

Do Reproduction for all;
#temp-regs = reg. list BB
.,

s #lemp-regs <=

@base LTRF  @LTRF with reproduction
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