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[Abstract] Methods of GC-free programming in LISP environment are discussed.

This is a realistic effort to expand the LISP application area into the real

time Al's. An implementaion example for ELIS Commonlisp on ELIS-8200 is

precisely explained and another new method is discussed.
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(defstruct queue top)

B worm® 72 3

(defstruct (worm (:include queue)))

s vork-cell-area % i 5 KRMEK 0 Ed

(defvar *worm-wk-cell* nil)

ZERFRFAFA A Lisc L EM R O 2% HH

(defvar *cell-pool* nil)

(defun cons-sp (x y &aux top-cell)
(cond (*cell-pool*
(setq top~cell *cell-pools*)
(setq *cell-pool* (cdr *cell-pools))
- (setf (car top-cell) x (cdr top-cell) ¥)
top-cell )
(t (cons x y)) ))

(defun recycle-cell (cell)
(setf (cdr cell) *cell-pools)
(setq *cell-pools cell) )

HH quene R VBT M (HE R FIAR) 0 2% A
(defun enquene (queue entry)
_.(if (queue-top queue)
(nconc (queus-top queue) (coms-sp entry nil))
(setf (quene-top queue) (cons-sp entry nil)) ))

(‘deiun dequeue (queue &aux work)
(progl (car (queue-top queue))
(setq work (quene-top queue))

(setf (quene~top queue) (cdr (queue-top queue)))
(recycle-cell work) ))

(defun worm (&aux *old* pos worm last-pos counter)
(declare (special *old#))
(erase-all-display *terminal-io*)
(setq worm (make-worm))

;3 work-cell-area® RE{R
(setq *worm-wk-cell* ($rt:allocate-area $rt:work-cell-area 500))
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(setq *old* O counter 0) i3 color primitive DEH
i Pifivornd K (FW BB F A EList L EE) (defconstant COLOR-ATTRIBUTE-LIST

(setq pos (coms-sp 12 20)) ) PHEEER 1((:off . "O")

(dotimes (i 20) GRo.om31m) G . "32") (EEfR . "33") (iR . "3av)
(enqueue worm (setq pos (next-position pos))) =¥y X . "3") YTV . "38") H . "3 )
(put-worm pos) ) .

i3 wormO BB (defconstant NUM-TO-COLOR
(loop (when (zerop (mod (incf counter) 2500)) P00 L ER) (1. R (2. EB) B . ED)
i —EHEBYLLEEEY YT ’ (4. :=¥vE) (5. :07¥) (6. BN

(erase-all-display *terminal-io*)

(setq counter 0) )
;i work-cell-area® 7 ¥ 7 (— iR EFI AR List LE)
($rt:reinitialize-area *worm-wk-cell*) (defmacro with-color (color stream &body body)
i wornd RBRBEH T (REETIMABqueneitff) ¢ (unwind-protect
(setq last-pos (dequeue worm)) (progn
(remove~worm last-pos) (set-color-attribute ,color ,stream)
35 celld MRl (BRMNFFIAEList/LH) ,@body)
(recycle-cell last-pos)
i3 wormD B R — DY 3 (RFEFHFI AR quenetif)
(enqueue worm (setq pos (next—position pos)))
(put-worm pos) ))

(defconstant MAX-COLOR (length NUM-TO-COLOR))

(set-color-attribute :off ,stream) ))

(defun set-color-attribute (color stream)
(let ((color-attribute (cdr (assoc color COLOR-ATTRIBUTE-LIST))))

(when color-attribute
i3;  BEBlpiCworm®Dbody % FR

(defun put-worm (p)
(cursor p)
5 BEI VX AR Thody ¥ BRT 3
{with-color (random-color) *terminal-io%
(write—char #\@ #*terminal-io*) })

(write-char #\escape stream)
(write-char #\[ stream)
(write-string color-attribute stream)
(write-char #\m stream) )))

(defun random-color ()

(cdr (assoc (random MAX~COLOR) NUM-TO-COLOR) ))
3i; EflpDwormDbody ¥ BIER

(defun remove-worm (p)
(cursor p)

i HH oo FTHOBEBOEE A
(write-char #\ + *terminal-io*) ) e er Ao
(defun write-byte-seg (stream codes)
o novoNmERE (for i codes (write-byte i stream)) )
(defun cursor (p kaux x y) . iy

(write-byte-seq *terminal-io* ’(#033 #0133))
(write-byte-seq *terminal-io* (decompose {car p)))
(write-byte-seq *terminal-io* ’(#073))
(write-byte-seq *terminal-io* (decompose (cdr p)))
(write-byte-seq *terminal-io* ’(#0110)} )

(defun erase-all-display (stream)
(terminal: :print-escape-sequence stream " [21%) )

iy A-VoRBHERESI A0S

(defun decompose (x)
i SRR o L BN O KT (—EREEListLEBI R O FIM)
(within-work-cell-area *worm-wk-cell*
T (list (+ (floor x 10) #060) (+ (mod x 10) #060)) ))

;i wormOKOREEBE KD 5 (BREHENAHLi=cLBM N0 M)
(defun next-position (p faux r column line ncolumn nline)
(declare (special *oldx))
(setq line (car p) column (cdr p) r (random 3))
(case (setq *old* (mod (+ *old* r 7) 8))
(0 (setq nline line) (setq ncolumn (+ column 2)))
(1 (setq nline (1+ line)) (setq ncolumn (+ column 2)))
(2 (setq nline (1+ line)) (setq ncolumn column))
(3 (setq nline (1+ line)) (setq ncolumn (- coluwmn 2)))
(4 (setq nline line) (setq ncolumn (- column 2)))
(5 (setq nline (1~ line)) (setq ncolumn (- column 2)))
(6 (setq nline (1~ line)) (setq ncolumn column))
(7 (setq nline (1~ lime)) (setq mcolumn (+ column 2))) )
(cond ((= nline 1) (setq nline 3) (setq *old* (mod (+ %old* 2) 8)))
((= nline 24) (setq nline 22) (setq *old* (mod (+ *old* 2) 8))) )
(cond ((= ncolumn 2) (setq ncolumn 4) (setq *oldx (mod (+ *old* 2) 8)))
((= ncolumn 80) (setq ncolumn 78) (setq *old* (mod (+ *old* 2) 8))) )
;3 BRFRET ALt LEBEK O %T

(cons-sp nline ncolumn) )



