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K2 FTIURIAASHSD Form BF#E (BAL: Z 8/
Table 2 Frame Rate of Converting the Image from
Camera to Form (frame/sec)

N=Fv=z7 WEHEIAX #HR
MI-EX1 80 x 60 4.94
160 x 120  4.93
320 x 240  3.28
MI-C1 80 x 60 5.75

160 x 120  13.75
320 x 240  5.78

72<, Zaurus IC1E PDA 7% TR ORE & FF- = E0
BENOWOPHABINTWS. ZhD DBk R ihs
U7 Squeak DA TV NEEETBZZLICES
T, MEEWRI—YF -7 075 L0205 DEEERIC
BRI V7 EATED LD,

BFTWE, Z20&DLEADBHEOEEL, 202N
I U TT o = HERBEHI DFESR, B L TEhZEh otk
BEOEBICEL YR — ha— RORICOWTENS,

4.2.1 TYUZILAAS

Zaurus DR RN 2 HDB#RE LTET I 2V
ATHEHEF N5, MI-EX1 ICIE 85 HHEFRD, MI-C1
ICId 35 HEFRDA A S WEHHETHY, b E
HH3 520D API H ZaurusOS ICHBEI N TWS,

E#E, ZaurusOS D APIIHGT B WL DHhDT
VIF4TL, FNLERUHTEHO DigitalCamera
EWS Squeak DY S AREFHELE. ZHilko T,
2A—-H—-T0 TS LNSDIERNH o ERET, TV
RZ)ARXSTD CCD IZE 5 TWSHEER% Squeak DIE
BATILY NTHD Form ATV ) NIEHTE
5 &SIk o7, Squeak/Zaurus D DigitalCamera T
I, REX80x60, 160 x 120 Bk 320 x 240 D
WE 16 Yy NOEBERETZZ LN TE L. &4
Ik o TIFAREX 640 x 480 DEDLBUSTRETH 5
A, EEITESR RN 5200 RKA T OREFRIC
LRLTLESZLAHB.

R215, TYAIARTHDS 1Y 0ICHY HE
% Form OB EHE LR ERT. B 5 I3k
BB AMThH T W5 MI-C1 TORE X 160 x 120
DEDTIE 14 K55, ZDHT LB 405 6 I
BEL WS &SI, Squeak/Zaurus Tlddh B FEEHE
BEHICAA S MO HEEREBIFTE S, Zaurus DTV
RNARASEAREBIEE A A S THBICEEDLBT,
Z DHEEIC & o THREINZRBE A X 5 & U THHEHT
5L kok.

TFTIURNAASEREEEBRTLHEDICNEL R
PR— b T— RiX 300 ITRETH Y, DigitalCamera
75 A0 50 1TRRETH 5.

4.2.2 Ry b=

ZaurusOS ¥, WEET L ¥EREE - PHS 2 H
W= PPP 8ilii, ZDLTEWEST S TCP/IP VY
NEHD API 2B LTVWS, EHICLEYR-k
O— RDFERIC & 5T, Squeak HM¥FD Socket 75 A
EERALETOTSLEERTEZENTELLDIC
o=,

AL TIFERL2WD, Xy NT—=F7DHYHR— b
I— ROFERIFPPEFHETHo =, Zhid, Z0kD
RTOTS LTI, OSMREET S API 2#FUH LT
AV A=TV AT Y (BIE) LknwkDICE
BRI BRENH B8, Xy NT—T R IR
ICEHT 2 HENRDHS. ULHL, ZaurusOS AL
TWa %y NJ—7% APIZ, #4 BSD socket |CH#E
CTW5 3 DODORHCIEFEII 2B 1B U Tl B o
DBVHREEE S EZDDICR>TVWE D XIS, RFa
AV RNEDNRYARTBDREDTHoEEDTHS.

Squeak/Zaurus O Socket 2 U CEE L=HE
D2y NT—=I N NigHgeid 72 YKL, 32k bps
M PHS %/ U=5E&% 1kB/FOREE L BERMED 1/3
BEICRSTLESTWS, ZOEDICEESHREE
BN DETHS.

TCP/IP Xy RU—=J DEHDOHR—Fa— Kk
1100 17THEETH 5.

4.2.3 SBFEHRE - B4A

312 HiT@ERAE LIS, MI-Cl TRERDEES
FUOBEERITON—RUz7 &2FHoTW5, EFELODE
BUEYR—ba— R 2N ERUHT=HD Squeak
a— RiZ&k 5T, Squeak 7075 L THEREDEE - B
EEFHTES X DITHRo7. Squeak/Zaurus Dk
I - HABEEIE, Squeak NTEIWTWAHHD Squeak
TORALMWHFICEES B Z L N TES. 2B
EFHWTHELET7 A —Yay 27wl bEhic
EhETHFHEERATHEIRT7 TV - a v
BICHEETE 3.

=L, ZaurusOS MEHEL TWAEF APL iE%
PEFFTHY, Squeak MEEL TWBEITDIHRES
TN TERN, ZOED, EZONEEL
EEEBREIE, Pl Squeak HMFES>TWBEHEY
SASATS) LIFHEAEHRDDL RS> TS,

FTEE 312 HiTARELDICHF YR T W,
BEREICELTE 7Sy Yaxe) ko774 VA
ENFTIRY ORREICHE ST 00 SEEEERE)
8E - BERITOZLNTES.

LT - BABREOED DY R— b a— R 400
1TRRETHY, Squeak I— RiF 150 {7THEETH 5.
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4.2.4 VY7L -IrDAKR—b

Zaurus ¥, 115200 bps F T2V R—-(TBVU7
JUR— K& ItDA R— M &2#F->THB Y, ZaurusOS i
ZNSEHETH200 APL RRBELTWS, EHOD
SR UEYR-Fa2—-RilkoT, YUZNHR—-IB
LU IrCOM R— b & A7 U= IrDA " — ~ & Squeak
DFFD SerialPort & UTEMETEZ 2 XDl ko,

ZhSDR— MEBEUET— Rk % Squeak DD
1ToEEEICE, FEN—-Ruz 7B Y oME%:
BIEHTZEeMNTES. EEL, N—RUz7DEEH
B EDONX— T Squeak I— KW B F— R 2iEET
5L, OSDEINY T7RHINTLED. ZDOBK
I, Squeak IZIX TV I T4 TDRRK (primitive fail-
ure) & LTHEZINDDT, —MIC Squeak/Zaurus
TYVZNR—NEFERHLETOTS LEEHRT 5%
E12i, Squeak ITTV 254 T DRISHALL 7
WOTF—REERETE, LWOIREA)NTERT S
BEND B,

V) 7R —K & IrDA R— bDEHDHEKR— b
O— Nk 250 fTREETH 2.

4.2.5 TF7ALYVIT L

Zaurus 275 vV aXE®) EHWE 2 IREIBEE
EHEHLTWS. ZaurusOS IIEET 1 LY MU Z#
BE2WbOD, WB7SvyYai®)BLUPC
H—R20Y MIFBALEN— RLEICNA RARY —
LELTDOT7A )V EERL, UNIX DY AT Ld—
IIEIFAIGE U727 7 A4 JVERE APT & W CEMES
5ZLNTES,

EHICED T 7 ANVEME APT 2P O H T R —
M- RiZk>T, Zaurus D7 7 A )V % Squeak D
FileStream L UTIRD ZE N TEB DI,

ZaurusOS TliE, WBD 7S5y aAE) % “FO”
RS 47, SMBA— RICHAIhETSYVaRrE
V& “F1" RSATLUTHRIEZZILANTES.
Squeak/Zaurus TIEZHS 2 DEFEMICT 4 LY
MU & R7L, FileDirectory ¥ 7Y% b& UTEAE
TEBLXDIRLOTWVWS,

T 7AWV AT LOWREEFHIET 572910, CHB&
V' Squeak 7O Y S ALICE T MB BANDT7 A V%
ERWICHAEEZ LESEOMHREER S ITRT. HH
U 724084 — Rik SunDisk ££0 48MB a2 /X7 v 7
Sy aThd. WEDHR, HALUOHRELEE
ABDHBRIX 1BANDEN UMD =728, FRIC
WEHEE E B UENR I TWS, EH Squeak &
EMNTWBIEIE, Squeak D FileStream & AW TH
EDEERIToE=BDTHY B, CTENEDHDITH

TV IV T EENIRR Squeak D SHARP Zaurus NOBHE & Z DI 7

w3 T7ANVEEDNY Nig
Table 3 File Operations Bandwidth

N=Foz7 XK N2 KNiE (MB/#)
MI-EX1 Wi 1.70 (C)

A 051 (C)

W& 1.32 (Squeak)

S 0.46 (Squeak)
MI-C1 Wi 0.50 (C)

N 044 (O)

W& 0.40 (Squeak)

M5 0.40 (Squeak)

ATNYT7DEHDAEVEYLSTLTIIFT
MHUDNBREL R TWER, FOF—N—~Av RiZ
BATY 0% REICHAZZ N TEE.

TP AL WY AT LDEDHDYR— b a— Rid 250 17
BEETHS.

4.3 B L

Zaurus MEDFFOEEIEREL LT, BIFEMNA-E
RECI—Y—DEERBTICHRBLE L XIS, B
IN=HE (2-20 ) AT 5 L HEINICEIRAY)
n3H0 (BENERTHEE) »H5. LU, Squeak
7TV =y aryofili, Web b—=N—=D&DIC
2 —Y— L IEE R Th IR U CEITT 5
RELOPHB. ZOEI 7TV —varyDEHE
2E25 &, Squeak 1D HEIBIRHHRAE 2 BET=
LIRS TVWBZENEE L.,

% 2T, %H3 Squeak/Zaurus T HE)EIRHitaE
RHET 200N OO OB RFIR U=, BED
EIETI, Squeak H S HEIEIRWHEEE DB - &
MbLEEFETLZ N TESL, EEL, BHEAERIC
HELTLEDS ZEEE L AVWDT, BHEEN
B R o EREICIE, HEIRIRNIRE * it
L TWTH HENICEBE NS XDICRoTWa.

Squeak %7 L TWAEEDOEMRHGIEICEI L
TiE, BHERIIEITIONRICEREKETS
EOEERFIA S TIE v, FHC MI-EX1 DX
IV IS4 NeFEOBEOEEICE, Ny IS4 b
DOFERIIC K > TRELEL TS, 20, BHE
D & ZAEEIC & 2 BHIFGRRE OIS 2 $
DI E - TWBA, MI-EX1 OB41E 3 BEETRE,
MI-C1 DBEICIE 7 KRB DOEREITA R BETH
5LBbhbhs.

BIREROYR—ba—RiZ 10 1FRETHY, *#
NEEVH T =HD Squeak fild a— Rt 20 17FE
TH5.

4.4 BEFSTY 274 TAOHG

Squeak [ IMHEM BB ZICLZ T I 50 TIEHL
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Eitidial, gaeiEgT ) 25747 (named prim-
itive) LIFEND, CLFFID) HEiMHT =TV
74 TEPOHTREERFE-TWS., EEL, 20
SEEETIE OS W R OEIN Y > V8 (dynamic linking
B WX dynamic loading) 2ELTWSEH, F
NEFER\ Zaurus TIIFEHTE b o .

INEBRT B, EFILTFTTIIF1T
EEAIICAREEEIRIC Y V7 LT B E, ETHRICEL R
MOHEZ XDICT AR EREL .

BlfEE, Squeak M X HIEIR 3 2 Ak UT4
BN T ) 374 THERSND ZENEL BT
5MD'T, Squeak/Zaurus HHZH S DHERE & IFEN 5
£DICFTBZ i, FERICH T DR D B
IR T2 =DICERICEETH 5.

LB T ) X 54 TADOKIGE, 340 {TRED
Squeak I— RT3 5.

4.5 FEIOE &

Squeak/Zaurus ICk 2 C, —HF—DFRT by T
WETHERLE? Y —vavidl Ry hoEVD
< Zaurus ETHBIE N, ZNh% Zaurus L TEBIE
THZLETED LI ok, ZORERE, FEEL
7TV =y a VA TE, PDA £#F-oTWhWolk
BT, FOBIBRLTTZ TV —vav e BiET5 &
DRZEHTEBLEDIC 0.

29 RND=I0V) 7)R—- " o EFFAY by T
e 2L F—D Squeak AV S5 L THY, Digital-
Camera 7 S A BB DICEEHEZNIEWVWDT,
Squeak/Zaurus B LETO TS LET AT by
TETTNY TTH5ZLHTES,

¥ 7=, Squeak DFFEND TARNTDT — & Squeak
DATIxY b UTEMETE DT, ffEik Squeak
T075 Lk T, PDA EILHET—REI—H—
NEHICHAEDLETEMETEAREL LTHES>ZL
PHTE5.

BEREOYR—ha— R, XVEBESLHERTR,
VI Rz 7F—R— R Y OFEARMEE % 25T
500U R— - REGiTHL, BLZ 3600
1TRETHo .

IAEERDINA TV DR E S FBUED & Z 5 360kB
BETHE. ZDOH, ZaurusOS DRY NT—-V 5
475 )M 110kB #E, Squeak T 3h CICE
BWEINTWBERY R —T5 T 149 7 ZAHREA 80kB 2
ExE5HTBY, Zhbi)r s Laithid 170kB
BE, ISIEERY — 27075004054
& Uidhid 120kB BEE TS TBZENT
x5,

5. EREROMERER £

AHEITIE, Squeak/Zaurus RARBHRICEEZ W HEL
F=HERRMH_ LD =D DEMI DO WTHHT 5.

2 it AN7= & DI, Squeak fAEBEW D H X,
Squeak THab & =B ARSI &, &
A—ha—ReBEEhaN— Rz 7% 0S L DORE
R LS LIChE SIS, HREM EIESE
DIAHEBIRAKRIC D BIERET Z L NBZ BN D,
Squeak f{ARBEIINA bO—-RA V& —-TU XL L
TRITIIRYERRSEELSNTVWD Z L, A
L E 5T ZaurusOS e —TRAAY I hbwma sk
Ty FTEZLEHLTORWEDEINI Y INA )Y
WTARWZ L, FEMEY BEEA XA -VDEWB
R EHERET 2 Z L NEETH D Z 0D, SO

IBIEEY, Y R—ba—- RTERTEZBZLD
AEIToI.

YR—ha— RoHilid, FEEICETSh, AR
WRARDOHERICHEE LETEONH L. ZDLD 7R
BDEL LT, Display A7 V=7 b (HEZFDHD
WS LEAT VY M) 2FEBROERICERRT S
DL, I—F—DODOANERZITFMT, SRR
WICARY R UTETEDOHDONH 5.

UFTWE, kE220YR—ha— NoHgemk
&, NA ha— RoOEHEF oy 7 2RETHZ L
K& THESNEHRBALICOWTHET 5, E2EL
FORHIS, —MICA TV =7 MBS FELBROMER
WCRERBERFEZXBLEDLNTVWBEAEY VAT A
DHBRICDWT, Zaurus ETHHPIL MR 2B 3B,
EHMTo AT VAT LHERED BRI 2 fllze 5k
RAHE AL ICERE 5.

Zaurus B & ZaurusOS DHARRICBIL TidZ L D
EOMWIEARIC RS TBY, Yv—THhLDXEHIE
ARREDT, MON— Rz 7OHBICEHLTEH
FUSLDEREAFTEZLETE ok, 20D
=8, AT OERIMN Y OB HMEINICE S HD
THdZLxBWibY LTEL.

5.1 Zaurus ®*TY YR T LMEE

—fIC, T0T S LDOFATHREICIE, AEYYRT
LOHRENRE L BboTWB L EDLN TV, FHI,
BT 2 XD REEFRRLHED L SIS, RERAEY
ST T — 2 2O — 35 kD REHICIZZhHE
ETHD. 2DEYH, £ Zaurus DAEY VAT L
PR R FIL ZRERICDOW TR S, Squeak/Zaurus
TIIEEEHZ D =HICFEARE APT 2 Fi\WT VRAM
NDHEET VA EIToTWS., FDED, TFTR
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Table 4 Memory Transfer Benchmark Results (in

MB/sec)

write MI-EX1 5.81
MI-C1 5.69

read MI-EX1 | 10.06

MI-C1 10.04

vram-write MI-EX1 7.90

MI-C1 5.80
vram-read MI-EX1 6.87
MI-C1 5.78

BEDOATY) & VRAM & 2B CHIREE21T- .

413, MLI-EX1 BXUMI-C1ICBIF 2 A E Vg%
MBEDEZIC K HHERERTHS. MI-EX1 & MI-C1
Ti&, CPUZOv 7 25DMENHZ LHEEINT
WBHN, CELEBEBEDAEVICNTE7 7 AT
FEAEERRSNRW., Zhid, ZTOTFARNMIL-
TARVEEMERO ERICELTLE S TWEEDT
HY, BEDOXAEVICHT BN NiEE, ML-EX1T
H MI-C1 THIEIERUCTHEHBHEZEAOLNS.

5.2 [EEFROMEER E

PAED & S oS FHE % 2210, EEFROMREM_E
2o, £9, Squeak 7o TWBHEHEERRD S
RISODWTEHHT 5.

Squeak Tld, EVWBHEMERAOLEML, TFHEE

EDINTHAT VY M UTEETE S W
S E -V —ICEA B, HEHEDEDEE
LEZATI27 REXAEBUAICAHBRLTWS, ZOk
ATV Nd Display £ EiEh, Squeak NT
D Form 7T = N L ERICEAETE 5. Squeak
TIIEE1, 2, 4, 8, 16, 32 D Form ®EMET B2 LA
TX, Display HZHSDEED Form L ULTHD Z
EWNTES.

Squeak ICH T B EHEANDFRAIE, REICITA
EY LOE#ERB L =ESERID A E Y fHK %
FB5Z2LTHD., ZaurusOS IF VRAM D7 KL A%
BF 9 2FEE% APL 2L LTBY, Squeak/Zaurus
122 ? API 2T VRAM NOEBEEX AL EIT-
TWaDT, —MICHEFRAFIFRRINET -4 %
Display N&EXiA&, KRIC Display ' VRAM AF —
REEET D, LWOEMEL LS.

Display D& DA 7Yz MR-V —-HhBHRAS
Ao TWRWERETH, XTIWNYT7 VYT %
1To THEZFR Y T 2551 IXEAROABENHE L 7
5DT, UTOERIZDEORSHICLHEHTE S,

Squeak IZBV\ T, Display &7 Form &%, W
L DA DAYt E BT L, ERLUAEX TR

TV IV T EENIHR Squeak D SHARP Zaurus ~NOBHE & Z D 9

I S N =EZRDES | TH B, —F Zaurus DA T —
W TRE 16 EY hOBOTHY, 16 By NE
FOBFL 725> TWB VRAM ODNBPERES N 5.

Display # 7Y % b % Zaurus OB SEEEICFERT
B 7=HIC, Squeak fAEEEWLIT ioShowDisplay () &
WY R— I~ REMES, ioShowDisplay() Tid,
RN 2 RBU 2 5 T\ 5 Display &R D&
BICERHB L CEHEICER T 5. EFED L DI, Squeak
O Display IZW OODEEERY S 50, AT T,
Display DIREMN 16 €y bD L EZITEEERK - THH
¥ 5.

ZaurusOS OWRE 16 £y b OEE L IE, RGB 5
WENFN 5-6-5 DEHDTHB. —7%, Squeak TW
SRE 16 Ev D Form &1d RGB AN ZNZH
5-5-5 DHNDTH D, D=, Squeak D Form &
& 25 TWW5 Display 25 Zaurus @ VRAM BRI
BT BEHIC, HEIRICH LT

((pixel&0xTFEQ)<<1) | (pixel&0x1F) ;
EWDBHMERETLENHD.

D& D B ELTD HIEE LT, FERICKEZR
WIS UEBED XD AR E#H U TEEEHT 500D L,
HOMUHBHREHBLTEE, FTRICIXEOR
Ko TEHRTHZHDOLRMONTWS, —HC, X
FBVT7TERAOIA MIZNIFEREFH D HED 2V
TI9 R T7A—LTHNE, REIZOHFVEGETHD
ZENEHNTVWS,

LML, Zaurus DHHFWEFEXAEY 77 EZAOIR B
PIEFITHNED, AT 77 BANSVRGEER
FITHLWMRENEV. ZhEFHET 272010, WL
DD Squeak I— RIC &k o TEIFERZHREL =,
KR ER 5 IR

ZH1, bw i Display WO & E— € THB Y E
FEOD, copy IFE—ETEYEINE Form % Display
ICOE—3 58D, gradient IR ST—ay
D5 7= Form % Display ICIE—F 28D TH 5.
BAEDXMR L 2D EHRORE ST END (224 x 224)
ThHY, BET16EY NTH5.

=, Y7 hEEFEROESIRIYRATEYT MK
SHEBEEMFATHY, RIS LIFDHDEYH S
D UHRDTBW=RICHE > THREZLHT 5 HAT
H5.

bw BLU copy DIERERZ L, £HLDOEZEEH
ARTCEREIEHADAVEETH LD, ElIHA
1, 2%RBE L REREIRNZ L BDONSE. ZOBID
I FALAEDAHEHEHT 25T, BEED
—DDEROHBHIBRING. TDHHR, TOERN
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interpret()
{
while (1) {
switch (currentBytecode) {

handleEvents();

}...
}
}

BRI R OGE

{

1959

_..» handleEvents()

while (1) {
if (LookupEventMsg() == IOCS_ERROR) {
/* no pending events */
return O;
}
GetMessage(&msg); /* may block */
switch (msg) {
FastTick:
return O;

}...
}
}

F2 AYX=FVELAXNY MY RS
Fig. 2 Interpreter Loop and the Event Handler

R 5 EREHHAOHE (BA:I V)
Table 5 Comparison of Pixel Conversion Scheme (in
milliseconds)

RyFv—r | BEHFR HE R
bw Y7hK  MI-EX1 | 9350
#B[Z  MI-EX1 | 9240
Y7k  MIC1 10990
#i[x  MI-C1 10390
copy NAZAN MI-EX1 12370
#FB[=Z  MI-EX1 | 12270
Y7k  MIC1 16130
#F5lEx  MI-C1 16010
gradient DAY MI-EX1 12060
#{[X  MI-EX1 | 16060
Y7k  MIC1 15790
#i[Ex  MI-C1 29350

FryYalfio TRIIEZDEDDAEY 77 2AMN
ToNRInDHER, FATREZXEL TW5ERO
ARV 7T EADEBNREESDHFRTEE IR
TWB EEbNh3.

—7, gradient TiTo X DICHMRNE—-V %
ERTEEE, EIZDHM ML-EX1 Tid 33%,
MI-C1 Tl 85%i L 7eoTW5., gradient Tif, &
ERZIEEHE L TOWLBRICERER S G 25853 5
BERHDH, ZhERLETT-EHEICE, BH
ERBROERVBEEIND =0, RE[ZDEHDRA
EV 7V RANEELL, BEEOFRA oz 2E
AHH5., MI-C1 2 MI-EX1 & U TRE=RAt—
N=Ay RehosTWB0DiE, CPU FvyyadRE
INBELTWELEEILNS.

Z DFERMD S, Squeak/Zaurus Tlk, Z MR
EfEFRTEHEICDHERILIE LAWY T MR
BEAELUE.

728, Squeak DARBRTF — LD, v ¥ UKk R
EZEER L VRAM % Display & U THEEHHED =0HD

AVE—T A AREEFEFTHLZ L EARLT
W3, ZhEHEHTNE, Zaurus TOHEEERIT 2-3
FEREERILING Z L ARSI N S,

53 AR_RVINVERZ

Squeak D& D ICA—Y— L)V TOHUATTOT S
IVTERFHT IO RFELHERTIE, 12— —ARY
MABRWEEICEA Y Z2—T ) JFEHER KT 2 T
s, X2 ZRPZHOBEE LTRIA T
AR =T RN, BYRERETA XY MU 24T
% ioProcessEvents () B A IEOHET (R—V
VIEB), LWOIRRERLTVWS., HLFUHE
7= ioProcessEvents () WA XY NEbTcTnOow Y
LTLES A VE—T V) RRAEMEIELTLES Z
LI, 7=, Squeak IXFEMICEHINDEZ L
EHELTWSED, -V —-D5DANETESLE
FES MU TEEZ L HERI NS,

UM U, Zaurus OS 7 7V -3y (MORE
VTN ORI V—L0—F T, 7TV —
varvEA XY N TEE, 2-F-5DA N
Y R RWEEICIX OS OHRTY? U —va vy T
Ov735ZLE2BRELTVWSESD, ZHIHE-S TR
M EETsZ X TERd o .

¥, ANV NEUSH OB L U THAI» DA S
NTVWEBDIEF, -V —707 5 L0 5 IXEEES
NETREBRWVWEZINTWVWS GetMessage () LIFIXH
2HDETTHoE. ZOBEBIIFUH L= L =ICH
EINDIZREAARNY M RWEFICIZZTOyZLTL
¥20EDTHEEH, RALHDIEEHEL 2HEN
Hol-.

V), FastTick BN 30 S UPMBICHRAET S
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Table 6 Number of Pen Positions Available Per Second

VY N—=Rox? &8/

R=YJ MI-EX1 39.54
MI-C1 40.0

H—=RWVAVY K MI-EX1 2.8
MI-C1 9.1

R—-VYr¥  G3 400MHz Mac 65.0

LEINTWEBHANY hOREERRT 5 API WEFE
L, OS AT GetMessage() 7OV LTLEST
¥, FastTick WRETEZLICE - THERTHZ N
AL =, X2 D ioProcessEvents() OHFHO— N
%, OS D API T35 GetMessage() 2MUHL, A
RY NOEBERPD. HLARNY M TTOy
7 LUTULE 5 TH, FastTick M4 LR ETHG
U, I8 XY MBBRDSEZEDDEIICAL Y E—TY
RISED, LWHZLERLTWS.,

ioProcessEvents() A switch X ND%& case HilC
&, ZaurusOS WEFZEL TWBARXY RDOH, BHEE
AHEBILTWT, Squeak #FESE2 D XA THER
BODENMNTWS. GetMessage () IZ& o THEKD
HBHARY MHABESNEGEDE, EOANY "AA
VEA—=TVREHALTWB I Y TNy 7 71K
NBZLICEST, ARXYINYRSHLAYE—T
Y RICA Ry MABEIENS,

YI RO S RAXNTHEBLTWED, 0
#®, BEINDZDE/BELTVWDEA Y MDA
% (7ny7¥3I0) N5 LookEventMsg() &\
5 API OFEDIFARICY Y —TH BRI N,
ioProcessEvents() DEEHTIZ D API 2HWTAR
BEhaF oy 7 RRETEZLICKY, MERMEEEA
s MExEEZZENTEE.

—H, YR —=TABEA-RNVALY FOBHED
ERIC7FUVARSINE. A—RIVALVY RERWH
& ARYINY RS AL VR —-T) REFEFIDR
Ly ReUTEMESEZZ LIk 5T, Zautus 77
Vi — 3 YRRERMMEE L TWS A XY MRS
RANEHTZ e BN ERETS Z L B R
HICIZTREL 72 5.

22T, RV YTHREA-FINVAVY RDED
SAFE LW E, I—H—017 > EERE ORE
DHEE T Squeak ICHEINBEHEFRNLZ LICEL S
THRELE., WEICE, WEETAYEELEELE
IS, Squeak A% 1 PHRENICEEH L =870 2 ROOfER & B

* FastTick 4 N MNIVFET 3 HEOLMETRBRETHS

TV IV T EENIHR Squeak D SHARP Zaurus ~NOBHE & Z DI 11

int currentBytecode;
unsigned char *ip;
while (1) {
currentBytecode = *ip++;
switch (currentBytecode) {
case 0:
case 255:
}
}

X3 AY&—TVADER
Fig. 3 Byte Code Dispatch Loop

Lz, REICZEDRRERT. R, R-Vrrel
ioProcessEvents() HC_EFIMD LookupEventMsg ()
EEHLTWSARTHY, A—RKIWVAVY ReidA
Ry MDA ELTDIH—RIVA VY REEHTEH
ATH5.

%6 DRERMND, R—1V YT HFROHE MI-EX1
B LUV MI-C1 TidR 40 ERED R, 5 x5S
WEETHEZLNHSE., ULMLUH—RIVALVY K&
HUES&ICE, MLEXL TiF 3 fEfEE, MI-C1T
X OEREL MY Do TULED. ZHhIIEH
ALy REFHLELZIC, 205 ORTOMATHER
BRI N TN RWEDTHELEIDN
5. ZORRICEDOWT, BAED Squeak/Zaurus T
BR=-VYITHRERALTWS.

Squeak ICfES T, Zaurus ETZ D & S AR
BRET BRI, A XY MDA —N—AY K%
MNELL, KYELIRBERERET S E2HICH,
ARY MY RSB -7 TV -y a v OEH
FTILHER-V YT AR THRRBLUETMENTVWDEE
A 5. MI-Cl THEEMNZNIERE D Liah o7
DiE, 0S DBRICL>TH—RIVAVY RDIAVF
FARNZRAVFOIR MRS LUEEDELBOIS.

BIfED Squeak/Zaurus D & D IR UALENEF 40
EFEHESNTWNE, EELICEEREEHZ D
EUTRYEEMTHEICIE, ARTES LS EN
2L B BETER Z e Wb o. EEL, BRI
BWEETXYEHMLEGEICE, 2TV TL
TWBZL 21— P—-ICBELTLESZL DDA 5
E. EZORRTISIVATHELFH LV EYF
INRIICR Y THIWEE D D ERREMEMTA S, £
D& RBE TR -V - DEERIGERT 5=
HICIE, XML UTHRELE Mac LOERTH 248
60 EREL LOMBIIETH B L Bbhs.

5.4 /XA ~3— REFAF v o OBE

JERFISNTWBEZETHEW, R 3DEIICN
£ Na— RBIEDEHD suitch XEEWEES, &
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RT NAb3- FEEF o V BREDOHE
Table 7 Effectiveness of Removing Bytecode Range
Check

B FrZEwiT R hR

MLEX1 | 2,486,648 2,672,632 | 7.5%

MI-C1 | 1,333,333 1,470,588 | 10.3%

G3 400MHz Mac | 28,131,873 30,245,764 | 7.5%

¥ currentBytecode | 0-255 £ TOfEL MELS e\
ZEMRIEENTVWBICHEDLS T, BHD C oV
NA 13 Z DB DIETRO e T — 7 IV DR 51
AU TWRWHEIDEF v T 5085 % HH
LTLES. ZOF v 7 HZADBHRSTIEH DD,
20-30 YA Z)VC 1 AT LD IV —TOHICEEN
TWb Y, HEBICEAZHBEBIRELEONH S
(currentBytecode MDA % unsigned char ICLTH
RAREIFELCTHB) .

ZHIHHLT B 5L LTI, CavynNA SR
LE7EY7)a—-RE3IBIBIETSD, GCC%
DED 1S N)VOBEE > 2 LT, switch X%
FEHLRWETERT 22 WD 2 BYPHMSH TN
5. Zaurus DA VNA S 1 S NIVOERE R F
=7\, Squeak/Zaurus T C IV NA S DH
HUETRY TV I-RERETHZLICLSTZOD
HWHEF v 7 EERELE.

HPEF v 7 RREBEOHREFANLEHIC, Mk
NA FIA— ROBREBVBELETTEINVFY—T %
o CRERERZIT- =, FORRERTIORT. N
YFI— Y OBMER 1 BEICETEShENA ha—R
BOBREL 2oTWa, #IFEF oy 7 2BETHZL
IC&k o, MI-EX1 Tik 7%, C1 Tld 10% &
DEEMLELR>TWS,

6. Green Book RUFV—4%

AETIE, MI-EX1 & O MI-Cl EiCBiT3
Squeak DEAM 2 MEBE%®, Green Book Benchmark”
LIS Smalltalk I8V BARHEHRNR Y Fv— 7
RS TCEMIIT 5. HERKR 8 BLUR 9 ITRT.
% 8 1Z Green Book Benchmark D7 D/NE AR
VFI—TDRERTHY, RIBFRERRNYFT—
TOWERTHB. £, ald MI-C1 TOREE, b ik
MI-EX1 TORERE, c dXiEe UTHIEL = G3 Mac
400MHz TOFERTH 5. MEOHEGE, RiCHoE
HEDLEIHREVWDEODI, BHEELEZDDERL
TH5.

SEET- =3HliTlE, BERDH 2B ERFD DI,
BEBRN— R 27 ETEITLTRERYFT—)

AN 1BUAEERT IO ICHRYELERZFELT
Wb, 2D, RICHBBER 7) 0b DL EEL
BTERWVWEWVWD Z L EER L THL. Green Book
Benchmark DHI'C, HEAIC Ref WEEHLTWE &
D2RPHDIFZEAY Y NERD GC 2FLELTHY
=P &AVNY NERD GC &EH L TW3 Squeak
TRIAERRYFI—T o TWEN, ZZ TR
BOEDICHEET B, 7=, Squeak TIE Smallinte-
ger N 15 EY M»S 31 By NMIHERI A TWS =9,
16bitArith DI YIZ 32bitArith LWHI RV Fv—7
ERICEZELUTHIRELE. BRS, LargelntArith ®
HEREEN 32 By MARICARD XDICEELUE.
%9, MI-EX1 & MI-C1 £ DHEOZLICEET 5.
ZDHIFW OMDERICK > TEELTWS. 5.2
TR =E DI, MI-C1 AMFEHLTWS CPU i,
Fywvathf A ME-EX1I DED &Y BRIV H#E
SNz, ATV ZEFHIHIE LS ORFTO
F—REFEHITBIORTOTSLOEEICIE CPU
DY 0y 7P RICHERENSILT S RREENDH 5. —
F, EENICKEDT —A 3 EkT5&527075
LOBEITE, ABUNY NIENKER L 2Y, CPU
7oy 7 BOHICIHFE A LKREEFIC MI-C1 & MI-
EX1 QAN S B eEIAONS. EEL, EBE
ICIXH S DD H 2 DL T, WO DE
VB L CHERICHE R L TWA IS, iR
ICE 2 BB OREFRYI 2T EB S Tid R,
Mac & DEEDRINC K o TUNSBRRYFT— 7 %43
H32Z2LHTE5, BBEMNEAL, BTEIND
F—ANDRnE EF Mac & MI-EX1 & DEEAVNS
< (10.0 fEATHEE) 1Y, F—AMZn L IR
=< (10.0f5L) IChoTWB L EAS. =, B
INBUSBEBREMNEET 3 XD b DH Mac & Zaurus
@ CPU HBBHARZLBNTWS L EbNh 5.
REBRYFZ—=I T, EY My TiEHEEFL
3 % TextDisplay #E&iFI¥, MI-C1 & MI-EX1 & ®
HiZ 2 »5 4 4%, MI-EX1 & Mac DD 15 f5H
D 3UEEELRERDDICRSTWS, ATVY
MEREFEOSFATRICIE, EVWA T EENICEN 5
ETF—2%LU3OHEHT S WD BREOEWYT—
ABRBICRDMEAND B, FDEH, 2RFryyva
LEFERWVETERATY VAT ALTHS PDA T,
RERRYF—7 BFYTUE L EIHEROL A
EILENEDDEEIDND,
ML-EX1 ECHIEUAERERRYFv—7 DfER%E,
XEL LCHIE L= G3 Mac 400MHz Db D &
B35L 15 500 4 HFREOHE LTS, Z
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R 8 Green Book Benchmark, NERAYF T~ DR (BALFD)
Table 8 Result of Micro-benchmarks in Green Book Benchmark (in seconds)
44 a b c | a/b b/c 44 a b c | a/b b/c
LoadInstVar 30.79 19.45 2.32 1.58 8.38 StringAtPut 49.79 25.29 2.53 1.97 10.00
LoadTempNRef 46.43 19.77 1.52 2.35 13.01 Size 49.42 22.66 2.91 2.18 7.79
LoadTempRef 45.91 19.80 2.24 2.32 8.84 PointCreation 24.44 15.49 1.17 1.58 13.24
LoadQConst 48.76  18.48 2.11 | 2.64 8.76 StreamNext 55.74  23.64 2.64 | 2.36 8.95
LoadLiteralNRef 40.71 19.44 2.33 2.09 8.34 StrmNextPut 75.92 29.68 3.17 2.56 9.36
LoadLitIndirect 42.86 21.17 2.43 2.02 8.71 EQ 49.92 24.93 2.82 2.00 8.84
PopStorelnstVar 56.56 27.28 2.59 2.07 10.54 Class 77.18 31.76 3.71 2.43 8.56
PopStoreTemp 49.66 23.22 2.67 2.14 8.70 Value 51.92 25.42 3.00 2.04 8.47
3plus4 40.16 19.11 2.37 2.10 8.06 Creation 37.48 19.29 1.63 1.94 11.83
3lessThan4 46.71 22.21 2.54 2.10 8.74 PointX 31.64 15.64 1.67 2.02 9.36
3times4 65.75 31.45 3.51 2.09 8.96 LoadContext 42.85 20.48 2.44 2.09 8.39
3div4 52.40 19.90 2.19 2.63 9.09 BasicAt 44.69 19.08 2.72 2.34 7.01
32bitArith 38.83 19.44 2.23 2.00 8.72 BasicAtPut 47.51 22.07 2.86 2.15 7.72
LargelntArith 101.93 29.86 2.45 3.41 12.19 Perform 56.66 25.54 3.60 2.22 7.09
ActReturn 45.55 22.35 2.43 2.04 9.20 StringReplace 52.70 24.85 3.57 2.12 6.96
ShortBranch 33.59 16.87 2.03 1.99 8.31 AsFloat 41.96 22.32 1.63 1.88 13.69
WhileLoop 43.71 21.58 2.49 2.03 8.67 FloatAddition 67.15 29.19 1.66 2.30 17.58
ArrayAt 59.36 29.23 3.44 2.03 8.51 BitBLT 113.95 75.19 3.96 1.52 18.99
ArrayAtPut 41.22 21.20 2.13 1.94 9.95 TextScanning 146.63 47.82 3.22 3.07 14.85
StringAt 66.51 32.53 3.54 2.04 9.19

# 9 Green Book Benchmark, RERARYFI— 7 OFER  (BAL:F)
Table 9 Result of Macro-benchmarks in Green Book Benchmark (in seconds)

G2t a b c | a/b b/c
ClassOrganizer 62.03 21.74 1.16 | 2.85 18.74
PrintDefinition 79.88 22.91 1.44 3.49 15.91
PrintHierarchy 173.09 60.88 2.84 2.84 21.47

AllCallsOn 64.15 18.77 0.98 3.42 19.15
Alllmplementors 43.11 16.81 0.85 | 2.56 19.78
Inspect 225.59 101.52 2.96 2.22 34.30

Compiler 238.46 100.82 2.95 2.37 34.18
Decompiler 83.97 31.01 1.15 | 2.71 26.97
KeyboardLookAhead 96.84 45.68 2.27 2.12 20.12
KeyboardSingle | 101.93 49.19 2.35 | 2.07 20.93
TextDisplay 53.55 33.83 3.29 | 1.58 10.28
TextFormatting | 175.90 78.32 2,50 | 2.25  31.33
TextEditing 106.97 51.57 2.74 2.07 18.82

1, a X MI-EX1 TO#EE, b id MI-C1 TO#ERE,
¢ I3 G3 Mac400MHz, MacOS 8.5.1 TORRTH 3

DBHEE T2 RS LIEBISBVEDITEL S 3 N,
MI-EX1 ¥ MI-C1 E® Squeak 1%, ZNFER R
ARKUDZERLBETEDZ LW Z L EHLRA
hl.

7. BEMRE

BRI T 2 RN REICE E > TWB—74,
FNSDETEMET 2E#RERY 7 MY 2 7RIS
REIANENELTEED, #HHEEBEHOY 7
Y 7EEIIGADEHDIC, PDAHODIEXERE
SEABERDMER SN TWS, B, HEsHEORE
W\ 3Com @ Palm AICIE KVM 72 ¥ D Java DFELEX
PocketSmalltalk & FEEN % Smalltalk DIELENFLE

35 1, 25 Palm OESHEN—-Ry 7
HREEZREL T, BT ns S AEmIEE
LTWaW, 2078, #fFEgda ET7n/Sh0eH
WEYF =R EHAEHEEY T2 & D 2B RERE
ERHETLEOICHERT L Z EIdTE R,
Spotless'® X EVERFHI/NSLTEZL &H
e UTHEIENE Java A TH Y, Hffiici
BURZEWNVEDTHS. %7, Quartus Forth? |E Palm
ETCTOISIVIMIABD VAT LTHD. Zhd
X, SEORICOEARNBEIRIE Java X Forth 72 &
DEFFEDEEZEDEDEHNTWSEDD, ZFOEHHE
IFHE LU R RS 4 725 ) 2T 208N H 5
=8, ERICIZT OV S LAOBIEMER IR ERIC



14 B3R S 1959

FENEEEL, BEOTO 7S LPMOBERO
OVSLEEHNTEDIIRELREENIDEL B,

Palm DS D E MRS PDA & L Tld Windows CE
EREH L =B DX Psion HHIFSHNE. K, Win-
dows CE #&DW <L DT Zaurus ICVEHT 5 &5 A
HEE %5 THY, REBOL X Python 7 ¥, #EHE
B ETTOY S OB TIRE R S ELBR L
32 9%, REBOL IBHEMEDE S Y Squeak &
BIBEDERFEON, VSTV AP ER—-MLT
WARWEICIENRHS. Windows CE _ETEIET 3
Python ¥ EMMDH BT S5 749 I XS54 TS5 ) %
FoTuwirwn,

Zaurus T, V- 70— LN BREREDE
#TH W, V- O —YTiERAVE—T) B % Zau-
rus ETAY MY T EICHBRELT? U —Yay
FROER{LEX>TW5, ZDMEIE Squeak/Zaurus
ICIEWA, Zaurus ETOTOVS MMRERZZLTW
R\,

8. ¥ ¢ &

AL T, 70553 2 TEE Squeak D Zaurus
ANOBFELIFRICOWT, BIEICHE > TORERSEL
SHEEDBEEICDWTHR, PERE & WM % 3Rl L 7=
Squeak DMHETH BH/NX 72 A E VEREPETRL
EEfbSINENA FaA—RA YR =TV Z WS HE
BEMNLUT, PDA ETEIET S X DICHIEL, PDA
¥E DRD#E % Squeak DA TV b LTHRA
5X9ICF5Z2 LIk 5T, PDA LICEINARLT TV
7 NMEMSTERHET LN TEE.

PDA EDFETIE, N— KUz 7RMENTAZ by
THLIERSTWSZ L RZBRICANSHEND B,
Squeak/Zaurus TIXEIEFRLI & A X2 ML
DWW, N— Rz 7HREOEHMEICTE D W =325
SrOHERE1T o 7=,

SHOFEL LTIE, ZhF TRTEE, XY R
T — 7 HEREDE, KRR — X TOEEICEVVE GUI
TU—LT—7 OREEIFTF SN, £, @ - K
THEOERE N HEDLH 5.

IHRLFEL LTIE, BRI HRE DL
YEWNSYRAERDIFEZLAH S, —fIcZhbid
BEWIERKT58HMNH Y, Zaurus Tl FastTick
ARV NDOEBERME - EEAEE OMRBICR DR E &
BERRELTWS., BAEDOEETIIHEIC FastTick A
BCiRoTWaW, ZhEENLT 3L, xEEeE
BEld B X7 50%FEEET 3 2 AN EHEHRGIFREIL 30%F
FHEXBZZENTES, %I, GUIT7L—L

D=7 L DEBERN ST, HENDEREZDHIC
FastTick BT EH LD RTRETHZLNEBX
Hha.

S L B Squeak/Zaurus DEFHELR L VEDHS =
PO EFToTNEEWN,

FEF  Zaurus ICBIT S RERMNEICH AL TFS o
EEREBERS LWNMIREZKR, XYyFv—7 Dk
REFERORETHFIUTTF S o= John Maloney K,
BI UK T HEBERR EZRW=ELDEGH IC
T 5.

2 & X M
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int result;
for (count = 0; count < 200; count++) {
int i, j;
unsigned short color =
(count % 2) 7 OxFFFF : 0x0;

for (j = 0; j < 224; j++) {
for (i = 0; i < 224; i++) {
result += color;
}
}
}
R4 RVFI—7Y add OHFLIT—F
Fig. 4 Pseudo Code of add Benchmark

.L2978:
add r3,r8
add r3,r8
add r3,r8
dt r0
bf/s .L2978
add r3,r8

X5 add OBRAN—FICKHETE7EY 7Y a- K
Fig. 5 Assembly Code for the Inner-most Loop of add

tories (1999).

14) Viredaz, M. A.: The Itsy Pocket Computer
Version 1.5: User’s Manual, Technical Report
TN-54, Compag WRL (1998).

15) v — THRARH: SZAB 7075 I VT HA4 K.

16) HIZBWERT: SuperH information. http://www.

super-h.com.

1 &

A.1 Zaurus ®*EY YR T LMEEDRIE

Zaurus DAEY VY RAF LEREFHIT DI, ¥
TV OHMD C FETHRINEZT DY S L EERK
L. #hnid
add AEV77ERE2—§THT, VIRAMDRE

LEDHEGEYIETHD

write X EVHEANDEHEZIAHEITO DD
read AFEVHEHEMSDOHFEAHLEITSO>ED
vram-write VRAM NDEHEEZIAHEITOIDHD
vram-read VRAM H»50DFHAHLEITIHD
TH3. BEDOFHWIE ZaurusOS D API TH 5
GetFastTickCount () W TIToE. ZDOBEETHE
SISREROMEEL 10 IVHTHS.

add D I— REFIIEEARI 4 D& DICR-TWS.
7075 LH 224 LW ERIE, QVGA HEFE LICIR
£2 & REREME LUAETHS. WaDT0TS
LE a7 O-) Y TEBELTIAINANT S
&, BhshE7EY 79 a—-RoxANV—T 3R 5
D&IIB, EEL, dt r0dr0 LYRKE 1%

TV IV T EENIRR Squeak D SHARP Zaurus NOBHE & Z DI 15

K10 AEVTOVIEENYFI—IORER (BALI V)
Table 10 Memory Block Transfer Benchmark Results (in
milliseconds)

HE N—KRoz7? | &R
add MI-EX1 160
MI-C1 310
write MI-EX1 3450
MI-C1 3530
read MI-EX1 1900
MI-C1 2000
vram-write MI-EX1 2540
MI-C1 3460
vram-read MI-EX1 2920
MI-C1 3470

BI2M9THY, bvt/s IZFDEEDERICEDSE
HI% T TH5.

5 Da— K&, SH-3DINA TS54 2 NBEAEIC
BNESE 1A YA 7V TEITEING., K4
Tl 10035200 = 200 x 224 x 224 FEDHEETFO D
Ty TRTCOMENRNIN— T TEIFINE LET
%Y, CPU 70w 7 M 120MHz (&) D MI-EX1
Tl 125 I UBFRE, 60MHz (#E) ® MI-C1 Tlt
250 I UMBEETIITTEZHIEITH 5.

add DEEEDEATHRIE MI-EX1 ETH 160 IV
MEE, MI-C1 T 310 S UBEETH-=x. &N
NW—=TUATOETEZBRICANNL, 21—V -7
Vir—v 3y TiRFHEBY O CPU HRBE5[EHE
5LERD.

ZhEEEZT, RICwrite D vram-read T
DRYFv—2 % EX1 EBXUCl ETEIFUE.
BRER10IGRYT. 7075088 fEE R
add LAUTHEN, NV—TOHTEMEDRDHYIC
AEY DEFHHRICMHEEEZIAALTHL. AEVT7 Y
T ADEALL LT 8 ¥y MEAL, 16 By MEAL, 32
vy MEADZNZMIH UTERIILED, Zhigd
RELRZIRSNED-EDT, RITIF 32y ME
fi (int BA) TIFo=d0DRERLTWVWS,

write TlE, 20070400 = 200 x 224 x 224 x 2 )NA
FOF—RAEEBEHLTWS, ZOUMICB X% 3.49
BhhoTnwaZ D, MI-EX1 BEUMI-C1 D
EHA TV EEAAMERIE 20.07(MB)/3.49(sec) ~
5.7(MB/sec) BETH Y, FEhFim i UIHERBIIEARIC
20.07(MB)/1.95(sec) ~ 10.3(MB/sec) #eETH 5 &
WETE5.

ML-EX1 iCBWTiE, VRAM NDEXARITEHE

H 20D OFEREIE 10msec WD FEEZEICKH LTRSS TE
5N, ZZTRERICHEEREX RV
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DAEYANDEZRARL LB LU TERREND BN,
MI-C1 TG AEZENRR S hiav, [EREARBH I
AEHTHBEMN, SH V) —XDI a7 NIl Lhid,
MI-EX1 ICHB#HINTW5S 7709A ZAEVERD®
TAYNZ IR tRE X BE T 550 H 5
DT, MI-EX1 T ZDO#EEEEE > T VRAMICTY
TENET RUANDEENEELSNTWED, H
LZVWEEREFYYYaDIBENERTEDICHRE
ENTVWBHREEND 5.

Ty a4 XICEHLTE, kB AHB 32kB £ T
DREZIDAEVHERIF LU THRYELT7 VR E
T2&2527075 LEERLUETRRAZHEL .
HIEAEM S 1E, MI-EX1 i 16kB, MI-C1 i 8kB O
FoyYarBHRLTVWS L VWOREIMESNE.

A2 BRCEER

ZEHFHOREE, EZD—AW, 97 £ 10 HI4T
b= OOPSLA IZHMMLEZ L THS. OOPSLA
(@ exhibition 2T Smalltalk AVERICIEHONTWSEZ
EEHDEEYICT S LIS, Dan Ingalls ICX S 4)
DOHFFEHE, FRIEHEINATWEYRATLLELT
@ Smalltalk ICEIRZFF-7=. F7/=, Squeak DA
BHRE X VN R T RO K & ORICHER#ANH Y, M
FEOH TR DE - TV /= Zaurus (MI-506) D
BHELIEEL LTEN o RS, FOEBUGRVELR
< ARVE

V@ Ep%, Zaurus H7 7V —Ya> (MORE V7
N) OEEICE LB EIEL=b0n, Skt ZAB
CIFENTWERREREX Y v — T ek ns A 7Y
AEFEAVERFEISHF LU TORRKINTBY, BAN
MEHWTAFTEZLIIARTRETH -, B
PERITEFILRBOE EBr A kd b b,

98 4E 5 HiCkY, Yv— JIZBRERE L BT
R 2 HEHCIRIL, RREYRAY avB&UED
DA T ISZAB 4.0 BE UMK DOEAAVEBIN
=, 0%, 6 ADS 7 HOEE 2 BEEIZFETRYA
HEEEFROYR— ~ha— REFLRL, MSEREEN
FiE L T\Wi= MI-506 ECTEESE5 Z LICHEI L.
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