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Scheme Interpreter which migrates between Cellular Phones

YASUHIRO MATSUZAKI,* SHINYA CHO,"" SUSUMU KANEMUNE
and MITARO NAMIKIf

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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Table 1 Methods to process a program
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Fig.3 Classes for Scheme Atoms

operation : int

operation : int

HT-OICTEDHMRY Java DIEHEY T 2 EH WD, B
e, SCF, Bl T Java 07 2T 47
BOESITHRFFT D, Java lZiZ 7V I 7 40 78O 7=
DDY T APIEAET B, A AL ZADAERRRE~
DT 7 AN K @RS AR 5. SCFEFIco
W String 7 T A DAt StringBuffer & W5 2
&C, BEBRZFRESCTINCSIIET S

5.2 HOFHEME

LTI, FHER RO Y A N OFEREZHIA L
L CRHRAICAII L, Se8IsEsR ORHEAE RITE U Tl
HEATH. 727 UHHER 27 L TSt Tch 5 546
el ;t FHENR C TR ERO LT 5.

SREME B, Bz T E LTI FERME
Uﬁb%ﬁﬁb\f&ﬁ?éﬁﬁm&;é. Zhix JAKLD
THAVWLRTWEFXTH S, ZoHFATIE, FHM

BHEOEWIRD 2T % 2 MEBRAFHEERE & D Java
DAK 7 ~ENES D, HEGECRBIFOM L Ok
ETIRZDa T X MER~DOT 7 £ AR LT
DM, Java TIHEAX v 7 ~OT 78 ARF I TW
RN, KBENREETH S, AR TIIHkE R
ISL, ELICEOMGED~A T L—a r~HRT S
ZEEREBEE LTS, X0 AL LT
ZOFREBRATDZ LI TER.

ARGLEE R IR O TN FHR IO L2 VS
V=T DHTREE L, fHiighomsXoa 7
XA MEWE b — 7KL T, FEEESE fIC
T RATEDLIITT B, AR TIE Continu-
ation 7 7 A& EFRL, TDA VAL ANEEHA
DA T XA MEREZHREFT 5. Continuation 7 7

BmTOT 2T
UMDY L 2008.1



APREET HERITRO LBV TH S,

o M ATHREFUHERDLTHAETHS. SKok
HE R L TR, RESUSC TR E M S NS,

o A A B O R

MBEVBOKERD IS, BEIFHIiA & X 7o

RERFT5.

RiFAl% » 25

I BFHET R &R OEEERFFT D,

o IREE
ZOMHRETHET 285 (AL T—T )
ERFFT 5.

o RDFkE
BUE DT A& 0 o 7o 32 T ALBR T~ & ke, Bl&
RHBR~DSRERFT 5.

ZoHFAUTEY, KEMFOH LOfGEIZ bR

5. BHDOFNLEL D E LTOWERNKRETH DA

I, Bl o T R TS R & ROk & L THL

TEDOEE CIE72 < 1 D LD AT D Z & Thai

{bE2ERT 5.

5.3 ## #

BIfi Tk _7= & B0, AR CTiE Continuation

I TADA VA U ARKEGRICBIT DT F

A MERERFFL TRV, D& 5 RER T oMk

ZDA VAR APORER IS U A M TREINT

W%, Scheme 7’1 7T A HkGEOBUSG N ER S

TAICE, 2OV A MDA —FIMIRER ST 5.

ZITabv—RRELRDIONF, FEROKICIFTSN

Dk &, AR E LGRS ERICETI SN ST

HD IO THEB IO Th D, Mt DREN S

NIHETIE, Tk RE BT & ) 2 hORKD

Continuation 27 7 A DA A K L AT Y R 2 THL

AT

54 YURILT—TIL

7 LA KN TIELN D8RI, Environment 7 7 A

THBREICBT 2V RALT—T L LBl i DB~

DR EHFFTSH. RS5RS Scheme Tld~ 7 v 2 H

L7=BRZ, R CBEBICTRET B[R CARTO > R AR

BOFEE 2D Z LN 5. ZORBEICHLT 5720

W, YYRAT =TIy v aT =T EfND

B, FOEBEIIZL VRALERNRN., 7 v DR

BB ICA Y VRS S L ica == R T = s

B HT, TOFT V=) NTYURAT—T

DEEEIT).

5.5 HMARAABXLEFHE

R5RS TEHR IN TV AHMEAIALMET & Fhe X1,

FFhiE T lca=— REEEEI0 ST, FHligRT

BRI TOT I
TURDT L 20081

Scheme-APT -
B0 T BMEEeE

4 <A T L—a o

Fig.4 an operation of the migration

switch 3% VTl U TR AT 5.
6. Y4 L—ay

AFETIZENAAS N =D = b AT ADOBSIE
L LT, #ERERRO Scheme 710 77 AD~ A 7
L= a v EERTHILEAAEE LTS, AET
XZD~A T v—ra rOFEBRGEEL, BENLEL
RDHEFT V=T NOMISITEIZOWTIRRS.

6.1 YA L—>avHiE

~ A 7 L—varviid, BEL T r ST AR
H DLW THEEILL, BIOMmE~T 7 ST ANBE)
LT, —BEIE Lz s AN BRBEIEOIROEIT
FTEHERT AL THDH. ZoMREIC KLY, FiEER
~OEBIOT T T T LDA A =T REL 2D, 2
B TR AP fil7e EREBRAREL 22D, v A T L—
Tar T AT 2L, WU AD TS T AL,
URNT =T NRE TG EE R T AT ¥
A MERTHS.

PERFERE DRy N T — 7 BRI R E RHIRN H Y
ZOWEETm I HTTP OF, 7@ E1 A%
W7e 7 T4 Ty MBEOIREIR>TWD. RG]
DOHEEHBEEIITARETH S, ZORIBOD, <A 7
L=y a2 BEIER 4 0L 5L, £TB%
JEONEEK CEE#RIEEX L C—HF—4% % HTTP ¥+ —
N=~EF L, KICBREOWRK CZERIEEL TS 2
LT~A T L=y a rEBERTS.

Scheme 7’11 77 AT~ A 7 L—3 3 U EITHBRIC
1%, ETBEITLOMAE T S O L) ICHkEZ BFS L
ZOfkEEE HTTP TEET 5. WICBELEOHKT
B 6 DL ICHTTP T8 Lk g3 5. =
NoOa—RE7a 7 I AOMLEOSFIIHAT S Z
LT, w4 =g VEFEITTED.

Mkt x HTTP (5 %38 L Csik 9 5121%, Contin-
uation 47 ¥ =7 ~% HTTP @15 Tz 534 Ml
~ERTDNEN DD, RUBRTIIA T V=7 b
Ffo A v ROEEFERIICBEL, W ELTTO
SRRERIER & BEO ST & LTS I~
5. BEETIIZORERLEN DA v AZ RS

161



(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 ~AJL—varEETusIa
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)))
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Fig.6 The sending migration
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£2 API %
Table 2 API for cellular phone
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make-TextField
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make-Canvas
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Canvas-setPaint
Canvas-setKey...
Canvas-repaint

Canvas % ffRk

Graphics % Eif%

R (BT 5 Tl & 2 HE
X —FIRFO Tt & AT
T A BR

Image-createlmage
Image-getGraphics

Image % {Em
Graphics % Ef%

Graphics-drawImage
Graphics-drawLine
Graphics-setColor

Image % f#fif
R 2 S ]
i A FR E

Connector-open
http-setRequestMethod
http-getOutputPort
http-connect

URL » 5 http £t % {Fk
GET/POST # Vv N&f5iE
RET — 4 ik

IR THHOEE T 5 Tt x %

HRELT, EBCHERET S
ST — 4 W

A BAT V=) M
HOE— R~ Y 7 54 %

http-getInputPort
read-object

write-object
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Fig.7 The composition of the editor
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8.3 % it

Ny 7 7 OREEIZIZWA WA 515135 Y, Emacs
TILHgE L7 EA~ORENEE LT vy TRy T 7
EHALTHND. LNLE vy PNy 7 7 [ ImHR K
W, AEVICEEASHY, UBLEMCTH D, HEHTE
FECHET D70 T AE, HEVRBBETITRVWE
Ez bbb, &I TARTT 1 ¥ TiX Scheme 1281} %

163



(display “fib”) (newl
(define (fib n)
(if <=n1)
1

(+ (fib (=n 2
(display (fib 30))

q

.|
define define-syntax
delay

B8 =7 1 »iEl
Fig.8 The image of the editor
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Table 3 The size of the interpreter

RREET | AQELR | JAKLD
DoJa 55 KB 40 KB
MIDP 55 KB -

PC 45 KB 36 KB
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Fig.9 The image of the editor
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Table 4 The amount of the used heap memory

BBE B U A MERE
A tHgH | 233 KB 21 KB
B #4547 | 221 KB 21 KB
C #4545 | 232 KB 21 KB
PC 280 KB 16 KB

DY A X&fR LTz Zh, 135 KB Tholz. =
DY A RIZITFLERED H AT TV 720 RERS B
OHFBLEENTRY, OV A XiFH 30 KB TH
L. BERINTHRWINLOREIE, 5k LRLT
HLBELETHEILAHETH 5720, BRI RETH .
LB THRBIZEY~A T L—2a v OBER DR
{ERFTHETH 5.
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PBHEF 2R, BLOPC L TAMBERZIIES Y,
AEVHHAEEZBEE L. BIEERNZ Scheme E D
Java D GC @B L, ZTORICEAEY HELENE
ERSTAI L TAEVMEAEEZREMG L. JAKLD
72 EOMOMERICHONTIE, AEVEHEZIET
% API 7202 DE 24T - TR0,
MERIIFKADEBY LhroTo. U A MERKK &I,
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L7-BF DI A€ Y OB Th D, AUBEROEE
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(define (loop-only n)

(if (> n 0) (loop-only (- n 1))))
(define (funcO) #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! comn c)))

(set! i (- i 1))

Gf (> i 0) (con)))
(define (loop-do n)

(do ((in (-1i 1))

(=i 0))))

10 V—T7usI A
Fig.10 The loop program
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SISC <° Kawa & Lb#e 32 L DEN R HD 03,
Z % Scheme 7’1 75 ADWFR TR OFENC LD S
DEEZ LS. L Lilkkia FH7z/L—7 loop-cont
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—ETIEY U — kI 3—2 KUz X - T Virtual Ma-
chine FR & RIFEONUIEEZ LB TE TS, av
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Table 5 Benchmarks on cellular phones

A AT Bt C 4
a—F AR | AUHER | JAKLD | ARER
tak 316.2s 189.2s 26.89s 221s
loop-only 2.170ms 746 us - 1.230ms
loop-func 3.287ms 1.468ms - 1.961ms
loop-cont 2.250ms 764 us - 1.366ms
loop-do 2.431ms 849us 76us 1.324ms
£ 6 PC LTOETHE
Table 6 Benchmarks on PC
Z—F AR | 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 3.739us - 0.890us -
loop-func 4.890us - 1.390us -
loop-cont 4.818us - 6.500us -
loop-do 4.510ps | 3.812us | 0.875us | 0.359us
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