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The Vectorizing Lisp Compiler
for Supercomputers
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Department of Applied Physics, Faculty of Engineering, Osaka University
2-1, Yamadaoka; Suita, Osaka 565, Japan

In this paper we propose a new method for parallel-executing Lisp programs on supercomputers.
This method includes a variable binding management and a process control.” We also describe the
implementation of a compiler using by this method. We call this compiler Vectorizing Lisp Compiler.

Qur compiler can generate vectorized code corresponding to Lisp functions that manipulate list
structures and that include conditional expressions. We compiled some benchmark programs by the
compiler and then executed them on SX-2. In the case of highly parallel programs such as the
8—Queen problem, the vector processing performance is 10 times higher than the sequential processing
one and a vectorization ratio is more than.95 percent. ’
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8-Queen—c 95 (96.8) 418 925 9.7 2.2 4.4 111176.1 (conflict, 46.2)
Tarai-3 3 (90.8) 3 2 0.7 0.7 1.0 7.6 (tarai ,81.5)
Tarai-4 16 (94.1) 29 38 2.4 1.3 1.8 33.6 (tarai ,82.1)
Tarai-5 121 (99.0) 663 678 5.6 1.0 5.5 225.0 (tarai ,82.2)
List-Tarai-3 12 (75.7) 9 9 0.8 1.0 0.8 5.6 (copy , 55.0)
List-Tarai-4 56 (89.4) | - 69 171 3.1 2.5 1.2 23.4 (copy ,52.8)
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Tarai .
(defun tarai &kyz)
- {cond .
- {(greaterp x y)
(vmap tarai tarai ((subl %) y z)
((subl y) z %)
((subl 2) x ¥} ))
(t
»))
List-Tarai
(defun List-Tarai (xy 2)
(cond

((lessp (car x) (car ¥))
(vmap List-Tarai List-Tarai ((copy (cdr x)) y 2)
((copy (cdr y)) z %)
({copy {edr 7)) x ) ))
(t
)

8-Queen-a
(defun queen-a ()
(q-a 9 nil nil))
(defun q-a  (x y board)
{oond
((greaterp x 8)
(vmap conc q-a (8 1 nil) (8 2nil) (@ 3nil) (4 nil) (8 5 nil)
8 6nil) (87nil) @ 8nil))
((conflict-a x y (addl x) board)
nil)
(ax 1)
(list (cons y board)))
t

(Tet (Goc (subl %))
(b (cons y board)))
(map conc q-a (ex 1 b) Gk 2b) Gx3b) Gocd b)
(e 5b) Gx6b) Gax7h) Gox 8D
(defun conflict-a (xy x1 board)
(cond
((null board)
ni])

((ea y (car board))
t

({eq (abs (difference y (car board))) (difference x1 x))
)

(t
(oonfhct—a Xy (addl x1) (cdr board)))))

8-Queenb
(defun queenb
(q-b*9 nil nil))
defn ¢b  (xy board)
(declare (special x ¥))
(cond
((greaterp x 8)
(vmap conc q-b (8 L nil) (8 2nil) @ 3 nil) @ 4 nil)
8 5nil) @6nil) @ 7nil) @8nil))
((conflict-b (addl x) board)
nil)
((eax 1)
(list (cons y board)))
(t
(let (Gx  (subl x))
(b (cons y board)))
(vmap conc g-b G 1b) Goc 2 b) Gox 3 b) Qx4 b)
Gec 5b) Gk B b) Gx7b) Gx 81))))))

I
I

(defun .conflict-b (x1 board)
(declare (special x y))
(cond
((ull board)
nil)
((e(); y (car board))
t : . ‘
(feq (abs (difference y (car board))) (difference x1 x))
0]

(t .
(conflict-a xy (addl x1) (cdr board))))}

8-Queen-c
(defun queen-c ()
(g-¢ 9'nil nil))
(defn  qc  (x y board)
(cond
((greaterp x 8
(vnapcan qc (88888888) (12345678
’ nil nil nil nil nil nil nil nil)))
((conflict-a x y (addl x) board)
nit)
(ax D
(list (cons y board)})

(t
(let (ex (subl x))
(b (cons y board)))
(ymapcan *q-c
Mistre s xxxc ) "1 2345678)
(listbbbbbbbb))))))
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