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Lego MindStorms is a robot development kit which makes it possible to control one’s own robot by attaching
various sensors and motors to a programmable block, called RCX, with an 8-bit CPU. In this paper, we
present a Lisp system XS which runs on an RCX block to control robots. Unlike previous Lisp/Scheme
implementations for the MindStorms, the evaluator of XS runs autonomously on the RCX, with its own
runtime stack and garbage-collected heap. It communicates with the front-end subsystem on a PC, to pro-
vide an interactive programming environment with features such as backtrace, function trace, and terminal
interrupt. The evaluator supports a programming language based on Scheme, extended with functionality
for interfacing with attached devices such as motors and sensors. It also supports mechanisms such as event

waiting and asynchronous event interrupts that are necessary for controlling robots.
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A XSODOOO

XSOooooooooooooooooooooo
gooobooOooobooboooobooooDbooo
o0oooooooooog

X* 00000 X

Xt 10000 X

{X1|--"|Xn}: Xhi0X,00O0OO

[X]: OOODOO X
gddoobooOoOoo0oOoOooooboooOoooooo
oooooOd X,,X.,...,X, 0000000000
oo0000O0 x;, 0000000000 Xo,...,X,
O0D00000DOO000O0DbbO0O0OOoerOOOO
00000 (or expr®*) 00000000 OO;000
UooobDbo0O0000D011istx00 reverse U U
00dbOO0oO0O00bOO0DbDOoO0obOOoboOoooooo
ooooogoo

Lisp000000
e OOOO
(define sym form)

(define (sym sym* [. syml) form™)

(load file-name)
(trace function-name) O untrace
(bye)
e NJOOODOOOO
(quote obj)
(set! sym form)
(lambda (sym* [. syml]) form™)
e 0O
(begin form*)
(apply fun obj* list)
(if form form [form])
(catch form form*)
(throw obj obj)
o [0
(and form*) O or
(not obj)
e 0O
(let [sym] ((sym form)*) form*)
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(letx ((sym form)*) form™*) O letrec
ooOo

(boolean? obj) U integer?[ null?l pair?[]
symbol?[] function?

oo

(eq? obj obj)

(< intt) O>0=0>=0<=

oooo

(+ nt™*)

(= int int*)

(* int™*)

(/ int int) O remainder

(logand int int) O logiorlogxor[logshl
logshr

(random int)

oo0ooo

(car cons) O cdr

(cons obj obj)

(set-car! cons obj) O set-cdr!

(list obj*)

(list* obj* obj)

(1ist-ref list int)

(append list* obj)

(assoc obj a-list)

(member obj list)

(length list) O reverse

o 0O

(read [int]) O read-char[] read-line
(write obj [int])
(write-char char [int])

(write-string string [int])

e OOODO

(gc)

Xsooooo
e OOODOO

(last-value)

(fork sym sym string™) ; Linux O O O
go
(sleep int) ; 000 1/100
(wait-until form) ;000000
(with-watcher ((form form™*)*) form™*)
,ydo0oooogooooo
gbobooboo
(time) ; 00 1/10000
(reset-time)
obooobooog
(1inked?)
gbooobooboooooooooo
(1ight-on {1]2|3}) O light-off
(1ight {1]2/3}) ; 00 0(0)098(0)
gbobooobobobobobon
(rotation-on {1|2|3}) O rotation-off
(rotation {1/2|3}) ; 000 360/16 O
gboboooboobooboobobooo
(temperature {1|2|3}) ; 00000
gboboboboboboboooooo
(touched? {1]2|3})
gbobdbd:a, :b, :c0000Q0O
(motor {:a|:b|:c}
{:0ff|:forward|:back|:brake})
(speed {:a|:b|:c} speed)
; 0 < speed < 255 (:max-speed)
oogono
(play ((pitch . length)* ))
(playing?)
Prgm OO0
(pressed?)
Lcboooood
(puts string)
(putc char column)
(cls)
oogoo
(battery) ; 000 1/10000



