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Fig. 1 An algorithm of self recursive expansion.
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(cond ((< (car x) (car y))

: (1-tarai (1-tarai (copy-tree (cdr x)) y z)
(1-tarai (copy-tree (cdr y)) z x)
(1-tarai (copy-tree (cdr z)) x y)))

(t ¥)))

;(defun 1-tarai (x y 2)
§ (cond ((< (car x) (car y))
: (1-tarai (progn (setq w (copy-tree (cdr x))
(cond ((< (car w) (car y))
(1-tarai (1-tarai (copy-tree (cdr w)) y z)
(1-tarai (copy-tree (cdr y)) z w)
(1-tarai (copy-tree (cdr z)) w y)))
(t y)))
(progn (setq w (copy-tree (cdr y))
(cond ((< (car w) (car z))
(1-tarai (1-tarai (copy-tree (cdr w)) z x)
(1-tarai (copy-tree (cdr y)) x w)
(1-tarai (copy-tree (cdr z)) w z)))
(t 2)))
(progn (setq w (copy-tree (cdr z))
(cond ((< (car w) (car x))
(1-tarai (1-tarai (copy-tree (cdr w)) x y)
(1-tarai (copy-tree (cdr z)) y w)
(1-tarai (copy-tree (cdr y)) w x)))
(t x}))

(L)

Fig. 2 An example of self-recursion expansion.

(defun foo (x y)
(if (> (length y) 5) y
(list (foo x (nconc x y))))) = eeeees (a)
(defun foo (x y)
(if O (length y) 5) y
(list (if () (length (nconc x y)) 5)(nconc x y)
(list (foo x (nconc x y (nconc x y))HN)

...... (b)
(defun foo (x y)
(if (> (length y) 5) y
_— (list (let ((w (nconc X y)))
b ﬂ(z"‘;C (e)il (if () (length w) 5) w
(b)& (d)%Z&ER (tist (foo x W) eeeeer (c)
(foo (1 2 3) (4 5 6))
=)(1234586) e (a) & (c)
=)(12345645 60 N e (b)

B3 Afefod 2B408CHRREOM

Fig. 3 An example of self recursive expansion
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(defun baa (x y)
(if (= x0)1 (1+ (baa (1— x) (baa (— x Y)y)))

4 AR IBOEBOR
Fig. 4 An example of a function which does
not halt.
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(declare ( list x)) ;x¥ VXA RIEMES
Bz

(reverse (sort x y))

// RitEE

reverse®5 iz ) A b &)

5 TiHE - EEOH
Fig. 5 An example of type check & type
inference.
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Table 2 Performance evaluation of HiLISP compiler for the 12 benchmarks in the
Lisp contests.
|
QHCHERE | OKBRER | OMARK . 154 x

Benchmark | OFRH | T o | Ty | e | ORI | OBNE
BEHREER &+O | © | /0| 0| ®e |G/ |E/0®
tarai-5 129ms 213ms 312ms 932ms 360ms 151ms 11.65]|1.46|14.38|2.79|1.17
list-tarai 23.5 25.9 30.1 64.9 28.7 24.6 1,10 {1.16 | 2.51 | 1.22 | 1.05
string-tarai 137 140 143 199 176 138 1.0211.02(1.42{1.281.01
flonum-tarai 11.7 13.8 17.9 67.4 22.0 11.7 1.1811.3014.88)1.88[1.00
Bubble-sort 3.32 3.24 3.28 13.73 4.77 3.71 |0.98)1.014.24}1.44]1.12
Seq-100 3.53 3.50 3.59 4.90 3.67 3.58 10.991.11|1.40(1.04]|1.01
BITA-6 0.86 0.85 0.85 3.79 0.92 0.92 [ 0.99(1.00|4.46|1.07{1.07
Sort-100 0.12 0.12 0.12 0.12 0.12 0.12 11.00}1.00}1.00]1.00|1.00
TPU-6 113.4 114.8 119.3 218.8 124.7 118.2 1.011.04}1.911.10|1.04
Prolog-sort 18.7 22.9 23.0 58.7 26.6 19.6 1.2211.00]2.56}1.42|1.05
Diff-5 19.7 19.5 20.1 48.8 22.7 21.5 0.99]1.03]2.50(1.15|1.09
Boyer 751 770 847 2624 873 860 1.0311.10|3.41|1.16|1.15
HEYY — — ‘ - — — | — |ro8|tro9|2s57|1.32|106
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Appendix Performance comparison of Lisp

with Pascal.
¢ | Benchmark HiLISP | Pascal 8000 %,,L”SK
1 Tak 41. ms 69.ms | 1.68
Flo-tarai-4 22, 20. 0.91
3| (i version) 37. 66. 1.8
4 (anl'sal;lbl\)rlgx.‘g?on) 5.3 2.6 0.49
5| (isversion) | % 304. 3.2
6 (Hx%uiiﬁon) 53. 25. 0.47
H R E B - — 1.15
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