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Optimal Design of the Abstract K1 Instruction Set
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This paper describes the design of new KL1-B: an abstract KL1 instruction set. The
new KL1-B takes memory based execution scheme, i.e., goal arguments are fetched from
memory to working registers only when their contents are required for unification, while
previous KL1-B fetches all arguments beforehand. By this scheme, a number of goal
arguments are not restricted by that of registers, so that physical registers can be used
effectively. Also, cost for switehing goal contexts can be minimized. In addition, several

compile-time optimizations techniques are adopted in the new KL1-B.
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1 foaf3:

i reset_ssp

3 load_wait rd,0,rl,susp
4 is_integer rl,susp

b test_integer 1,rl,susp

6 load_wait r0,1,r2,susp
T iz_atom r2,susp

B test_atom foo,T2,s5usp
9 load_wait rl,2,r3,susp
10 is_vector rd,susp

11 test_arity 2,r3,susp

12 read_wait rd,0,r4,8us8p
13 is_integer T4, susp

14 test_integer 2.rd,susp

15 commit

16 read r3,1.r%5

17 alloc_goal 1,16

18 reuse r3,vector(2),list
19 writae r5,r3,car

20 put_atom 0,7

21 Write r7.,r3,cdr
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23 engueue ré,baz/1

24 put_integer 1,r8

25 store r8,r0,0

26 put_atom bar,r9

27 store r8,r0,1

28 execute fool2
29 Busp:
30 suspend foo/f3
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load_wait_single r0,0,r1,su=p
is_atom rl,fail
test_atom bar,ri,fail
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test_arity 1,r1,fail
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is_atom r2,fail
tast_atom bar,r2,fail
commit
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suspend_single rz,foo,1
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move r3,r1 |
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executa_quick loop ————
store rl, rd,0 wr
store r2,r0,2 %
enqueus r0,ap.3d
proceed
next:
iz_atom ri,fail
test_atom [J,r1,.fail
commit
load ro,1,r1
collect_goal rd
unify rl,r2
procead
fail:
store ri,r0.0 i
store r2,r0,2 VW
fail ap,3
susp:
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store r2, r0,2 i
suspend_single rl,ap,3
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