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Scheme Interpreter which migrates between Cellular Phones

Yasuhiro Matsuzaki,† Shinya Cho,†† Susumu Kanemune††

and Mitaro Namiki†††

This paper describes development of a Scheme interpreter YaScheme running on Java VM
for cellular phones. The interpreter enables the migration of a continuation to another phones.
The program editor is extendable using by Scheme like Emacs. The interpretation and exe-
cution of scheme programs are traversing the program tree of Scheme codes. The size of this
interpreter core is 55 KB and the amount of using memory is 230 KB. Application systems
such as distributed processing or information system with the migration of continuations are
prospected.
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Fig. 1 the image of the migration
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Fig. 2 The composition of the interpreter
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1 Scheme

Table 1 Methods to process a program
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Fig. 3 Classes for Scheme Atoms
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Fig. 4 an operation of the migration
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(call/cc

(lambda (cont)

(define http (Connector-open "http://foo"))

(http-setRequestMethod http "POST")

(let ((out (http-getOutputPort http))

(write-object cont out)

(close-output-port out)

(http-connect http)

(http-close http)))))

5

Fig. 5 The receiving migration

(let ((http (Connector-open "http://foo")))

(http-setRequestMethod http "GET")

(http-connect http)

(let ((in (http-getInputPort http)))

(define cont (read-object in))

(close-input-port in)

(http-close http)

(cont)))

6

Fig. 6 The sending migration
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2 API

Table 2 API for cellular phone

show Panel,Canvas

setSoftLabel

make-Panel Panel

Panel-add Panel Item

Panel-setKey...

make-TextField TextField

TextField-getText

TextField-setText

make-Canvas Canvas

Canvas-getGraphics Graphics

Canvas-setPaint

Canvas-setKey...

Canvas-repaint

:

Image-createImage Image

Image-getGraphics Graphics

:

Graphics-drawImage Image

Graphics-drawLine

Graphics-setColor

:

Connector-open URL http

http-setRequestMethod GET/POST

http-getOutputPort

http-connect

http-getInputPort

read-object

write-object
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Fig. 7 The composition of the editor
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Fig. 8 The image of the editor
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Table 3 The size of the interpreter

JAKLD

DoJa 55 KB 40 KB

MIDP 55 KB -

PC 45 KB 36 KB
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9

Fig. 9 The image of the editor
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Table 4 The amount of the used heap memory

A 233 KB 21 KB

B 221 KB 21 KB

C 232 KB 21 KB

PC 280 KB 16 KB
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(define (loop-only n)

(if (> n 0) (loop-only (- n 1))))

(define (func0) #t)

(define (loop-func n)

(func0)

(if (> n 0) (loop-func (- n 1))))

(define (loop-cont n)

(define i n)

(define con #f)

(call/cc (lambda (c) (set! con c)))

(set! i (- i 1))

(if (> i 0) (con)))

(define (loop-do n)

(do ((i n (- i 1)))

((= i 0))))

10

Fig. 10 The loop program
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5

Table 5 Benchmarks on cellular phones

A B C

JAKLD

tak 316.2s 189.2s 26.89s 221s

loop-only 2.170ms 746μs - 1.230ms

loop-func 3.287ms 1.468ms - 1.961ms

loop-cont 2.250ms 764μs - 1.366ms

loop-do 2.431ms 849μs 76μs 1.324ms

6 PC

Table 6 Benchmarks on PC

JAKLD SISC Kawa

cpstak 786ms - 101ms -

ctak 1.601s 13.56s 898ms 3.380s

deriv 1.905s 1.189s 333ms 69ms

destruct 25.64s 24.76s 3.766s 2.031s

div(ite) 12.92s 8.360s 1.188s 328ms

div(rec) 11.82s 10.69s 1.625s 344ms

earley 3.568s - 1.141s 105ms

fib 12.15s 17.50s 3.516s 1.313s

hanoi 5.724s 7.563s 1.214s 311ms

nqueens 491ms 534ms 63ms 34ms

puzzle 8.812s 10.05s 1.625s 563ms

tak 406ms 491ms 80ms 16ms

takl 3.687s 4.89s 714ms 22ms

takr 436ms 502ms 91ms 70ms

travinit 10.11s 8.204s 2.640s 469ms

travrun 42.95s 38.59s 10.19s 890ms

loop-only 3.739μs - 0.890μs -

loop-func 4.890μs - 1.390μs -

loop-cont 4.818μs - 6.500μs -

loop-do 4.510μs 3.812μs 0.875μs 0.359μs
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