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import fuxi.*

public active class FibonacciApp: Applet

{
Fib(0) =1
Fib(1) = 1
FibC int n ) = Fib(n -1 ) + Fib( n - 2)
public OnError(ERROR_MEMORY_ALLOC) -> Console.PrintIn(*“H1EAL! ™)
public Activate() = let{ int n = Console.Readln().Tolnteger() } in
{
Console.PrintIn( “iEMA—MEH:" )
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}
}

Bl —/ME Fuxi 727
K1 AN LR Fuxi #2500 & N R, B & Fibonacei £, WXMIFHH3RATTAT LAE
H.

1. Fuxi [FSCIEERT C++. JAVA 5k C# H AR,

2. Fuxi RHIBULEC )77 20E 7, W Fib sR%L, A5 =M Fib(0). Fib(1)A!
Fib(n):

3. Fuxi MJTVERX FeRE. Frofifilkss, eREBARE A2 BRA =" 3,
MFaRH ‘< &4, filk#RH > &4,

4. Fuxi SCRREMHEIEE, WRE X AN AT EAE. AR E n R %
AR, i PR N A AT

2.1.1 Fuxi P27 A S5



I S 143

Fuxi P27 tH—NERE AR P SO AL SRR e R, 2 A & T b o ax i
A & T AT — A b o ORI LR R 7, Rl ot A4S - B (Field) Rl 5 7%
(Method). 7t Fuxi ™1, 7735 0] EL4y 2y i %l(Function). 11 (Predicate) ffi /< #5 (Trigger)
S o BN ITIEAR S A E A A RIB A R (Rule) AL M &5 44, 12844 WAt 7 i
24

— MRS, Fuxi BN LTS

1) A S Fuxi FIEAR PRSI G I, WeAE] 11 Fuxi;

2) JE GRS A Fuxi BIgMREAT, E R R . A Fuxi BT bR

JE LK

3) il BAME—ARDIFIIE X, WA ¥ FibonacciApp.
2.1.2 Fuxi f P R AT A

e, —AMEAE R R EIRER R A S JAVA, CHETIRFEE LM AT A
0 main,  Fds i R H IAE B2 Activate() s

Hx, 1£2% FibonacciApp & XIHTTHIEAH T active 8.

Fuxi 15 5 X7 B8 AR S s A %, R E3 AN G A BB AT 4R, 1M
BB AR G E AR E A R FeE AT active SCHE 7 n] 847 A E 5 20X
5ty T3 XS RIS T AT S5 A2 B AR SR (AT active KUK 12t AT BLE L E 5 0
IEIR
2.2 EXHITR RIS

IEAT I % X% Ak (Orthogonal  Stylization of Objects) /& i % I 1 A8 #7421 (orthogonal
persistence) M4 B, KT X G AR RN BRI IEAT o W GRS X AT I Rt o 2
BRREZEEs, fltn, AHAE B CHOLINERE . 2f RAREtE. &G LEM B g%,
X GRS G A AT A, RGBT RS . BATT0T LA G 1) A RS B b

AM% class A { .. }
active A a_act // T X% a_act
. mobile A a_mob // "WE#IX% a_mob
> persistent A a per // F&:Ex%
Cerm a_per
A/}J‘?z - remote A a_rem // ZFEXIS a_rem
Pl 2. A9l i) =4 1) Pl 3. %5 Rk A

B, ST VTR R DG = S A R AR B BT, T RS I LS . AR, 7
BJE, TARTLU ™ LS PR St

fin, FAEX TR AN, wJLOE LA RIRES RS, i 3 Fis. XPYMR5
HEAAMFEZRA, HAMRNEAED . AP R IH RS, R R LLsg A
SABEESAFR GIATRR NS S A, 0GR SR ERAT I A R K .

Fuxi i5 5 H AT S EF (9 XUk 5 active, mobile, persistent, remote, [ itf Fuxi tf2 At il



144 e o T e ol e e N

FE SCARS K145 1 o Fuxi 7ETE 5 906 WS PO SCRF,  mT RULERR PP 53R OGS E M A B 1)
vhy SRUERDEAIAS S, i 2 ] e AT G IR AS LS BRI % R . LA, mobile A1l
remote XU A1 Fuxi BEVS 711 5 S ELROM WG T 50T DUSCRE, ARS8 — Bl & v i

Tl

3. Fuxi BYSLE K

IS, HAeREEHITERAL. KRG, REITESLPATERAL, JFRE S IR
ARG (EasoiiiEas), I H MBIk RG T 1) H bR L E IS 1T A8 . I
B B, REANE T LA 2R AT, AT DUR 2 BOR [ (R SE B 5. (HAESCER I,
SRR T A8 BEA LI AL (RAMY), T 36 WP 75 SR 30 3 S A5 7 (TRM) I3 25 261
3.1 Fuxi B9BUITHREL S5 4

WAL T TRM B—Fl, EIFERE(GCOM)™, 18 Fuxi BT . Fuxi 4nikss
¥ Fuxi YEACHD 4 PR Fuxi X% EI(FOG), Fuxi % HLAE Fuxi FEAERISZH R, % FOG ik
TR e, SRR A

Fuxi “V- 5 7& Fuxi P2 PUT I ER/NAES, EAaF Fuxi S HLAEBEARE . Fuxi #i%HL N
— R T WAMPCH R 2 B8

3.2 Fuxi By A & 1558 Aspect of Policies
/[\ FUXI Xﬂ‘%%g%}‘)\—‘/l\ GOB\] ) _": FE A Irvvocations .
(Generic Object)#% HIRAE H K1 . Fuxi [ — {—’ |l|l|¢|¢|¢|¢|l|l| —

FEARPE R BATE LT REA G4 . Fuxi
X G H 7 BN A EAUTTRRR, 3R
HLRI RS AN IEAS R T LA
VTable /BN R AZURA ), GOBJ H
(R ME— - BOg L 45 101X A VTable 4%
B VTable FAN EF51 A HALZ AT
SEIRR T e FEAS RN R AL B g
VTable, ‘&2t Fuxi #iZHLIH H ¢ 771541
o HWE VTable A TR ERERT LU AHIBL A S0 755, ] U Fuxi TF5
PP R AN 1 B o A SRS 35 DAy AS B S EIL PR 6 B by A Hi k) 42 (Native Object) . Fuxi ~F- 5 1)
FEARAUIE T A AL

Bl VTable FI5iHg VTable Fr4R 1 N AAEEAG R KIIAE, §iE & AL 15241
B AT HAT AR AL BE G RE) » 1 )5 2 W2 i GMethod(Generic Method) 4% 1R A= H SR G642
A B S B ML I AN R, IX 28 GMethod % % 7] BL /& : FuxiMethod . NativeMethod /%
RemoteMethod 55, 4337 i FOG SEILI 7k ACH R & SCHL I 7 i F M Ty i . il
GOBJ H [ 5 ki 41 GetMethod, 1 LAZREX SRS VTable H[1iX 2% GMethod %f 4.
3.3 & {k % (Package Hierarchy)

Fuxi [F 4k & & LL Fuxi 34 (Fuxi fundamental library) 4 3&ft, 4245 util. math.

Implemeniation

o L

SWISRYIS[A JO 130 dsy

: Kl 4. Fuxi 3§ % 1 45078 = B



I S 145

fxawt. shom 55 . 71 Fuxi (R4 ZH, 0 P Rh AL . 15 5 6081 J7 160 (Aspectual Package).
o, JESAEM Fuxi B E R, W1 SHOM GBS, —Fhii BAZL Y GUI);
1M 5 AL LE Fuxi ~F G688 vl SR 5 TS RE, B3 Fuxi AAHREEh %
BURHT s 1 Fuxi 3 RE AN B BB 7 T A (R AR AN v L) o

Fuxi EI’J@%?!IDTIEIFJTT

=T, bnet EAR RAPFaxEa | MEDI4 I Hirul Viewer

46 T2 B2 Uy 0] 5 é

£F, ctxtman b PR \ i

(context) % L £,

1 fxdb $&ft Fuxi SHOM

X5 RF B S

R, BN S v l ool

fiﬁ X =AM MATH oo FSAWT oot
AT P

HECASEL ViR xxx“ii i ‘f/f

AW E Fuxi X T . T

ZIE e FReLtE Fod #FFE (Fud Ohject)

KoK G

(context-awareness) =5 J7 [l i) SC FF & 5. Fuxi [f10/k 2

BTl “ P-4 SR 7 (user-platform support package), S& 53415 7 @ S A Fuxi
RE: PR T HAL(Fuxi System Development Toolkit)™, FF % /1 )5 5 (domain-specific) -
MM FoATIH S HR4E Fuxi SDK, 42 Fuxi & TR i R 0.

3.4 HHI SRR A

HURI AT I 5 R )0, FEP AT AL s I o 4 B LEAT B Fuxi F2)7
[ HEANEE 2 A S (FR A Join point), A H Al R ATLHITT R REAN eR £l X Sl md 22
HH0 G SEBIT V0 S IR (ARS8 3G S8 30) o ol 0B BRZ R X R VG Ie), R 4e
¥4 B3l a sl BAEIEHL

HLHI A ) ek U3 1 Fuxi 18 55 1K) 45 (reflection) B g, 710 Fuxi FLFERIRT% . GOBJ
W ST 4L R B, L GetAttribute 7T LU SRIREX Fuxi x§ G+ 1))@ 4, 11 GetMethod
W) FH Sk SR EUR G A 1 5%

4. Fuxi B A#E

7E Fuxi 155 sl iy, BATESTFRE T Fuxi N HHIEST, #RR Fuxi M E T
N AR



146 e o T e ol e e N

4.1 Z&EimN BER Fud F 2 FF(F & Fok)
6 s Fuxi P 5 B2 25 i 1) — > HL B R A3

e, GSM-Wrapper & FJH Fuxi SDK JF & i) GSM
B, 44065k GSM Stack [N FIEZ [ % | OSM-Waapper Fud &
Sl GSM 24 9 7735, 41 Fuxi PR H R (AT

AR Y LR A (Keypad) B i g | OSMUGFRS

B, S fxawt BT S P GLi LRI R KL, &

Fuxi 55 OS 2 A4S T, WK . R R E L.
3 R PRS2 AT DURER by AR vk

Muclens Flus

i 5

HARX OS+Fuxi T4 +Fuxi G T EMANYT Ee AU Fuxi B0 R 54
J& + Fuxi f A B

AR BA DU R A
1) BMUFFRZES . HT Fuxi 2 UMEETS, 1S IR RE S 0E; IR Fuxi N R
A LUE BT Fuxi (18 Al T R PR R 58 B
2) nIRSRETESE, BRI R ER . YOS BREAR R AEARAET, M
H S IR Fuxi BEHOE 576 T, 1 Fuxi P62 n B, DI /& x
AR G AL AT A i B T
3) fHFmAH AN . BT Fuxi 52— M0 M HEES, B
TR . R, Fuxi g4 580 Fuxi BEERSOfE, A ERIEIS . SORY
—FEHbE T EdE SCrE . w DO b N BN S5 4 L, R gt JROR 1 8 AR
E{TE] I
4.2 HMIEN
WA Z AR 25 R] . VAT S5 T B A B v S Al . Fuxi ~F & 4 Al 142
PET —AMEFE AR . RGOR W42 A TN (Department), BN AL — ANk
245 (0217 FuxiServer, B4 Fuxi Site)Fl45 T8 /7 v (5 2 BN s 8T TN CIS M 4%
ghy, T2 004 P2P 4RI (I 7 FTR).

D T A 5 AT A R i T — Bz [=
4% (passing-by) . ARZVEM IS % Q - poPRELE
RREDT I TR, LT LA 611 =

0 24 17 B AL« Al e= L=
nfs|
HARE BUEE. .

5. &5t

7. Fuxi “F- & A2 PR

BATTAR & T 5 SR ASELR, SR T 10 ) 7 TR AR, e ST Fuxi 65
& P R #ev: 1 Fuxi -6 0024 Fuxi B2 5 A THAL R 2 S0 Fr

H #1, Fuxi 1 5 CL487E WInCE.Nucleus Plus /& Linux [ ARM {x A\ XA EE AT Windows .
Linux A5 PAEE FsEI. P& MEME 58 ) E4E LAN Bl el 07 5Lk, DLEREH T8 A0




I S 147

GPRS [ TCZilfi 5286 AL, Fuxi i85 & Fuxi ‘A 1—88%r, C&AEh—Figr AT K
WEE, RN S RN
2 TATAER AN SR TR BE T R R F AR, B
1) Fuxi &5 ERIAFH PATS, TFRN R Eaf s R B s R RIARE ), RE T4
TR T] 5
2) Fuxi V-6 [P LI SR B 1R IEAT 43 B 1R 5 58, 1 55 RE e SR AR AL 1 TSR AN
] 1) (concerns), BB ARSI H
3) Fuxi W H RN T RIFMPATHER, X EEMNT Fuxi FSEARE A, RH C
AROBSZI, 1 SE BRIl SRR AT I A N 2 P R
VE R E TP G 1 Fuxi I0H MR TSR, BRATIELEX Fuxi V& /E-E—20 1 IF A FHil
W, R T 6 B ER S B F S5 (context-awareness) . [ I Fuxi 8 55 ) —ANME UL TR B85
WAETF A
%, FATKAE Fuxi P& 5EIA—NCF2 CPU KA, ZHERGINE L ZWfGT
By, IF BT RIAEE AL (5 3G o R

B AT H R R T, A2 T CRYITT EIRE B R AR A7 SRy, A3k
IR T HFHIF ARG R GPS TP AL, FEXFBATFAFEAT T, 8 TIF2
FOTMEEUL . PRI ELTHIA PR 2R B TR 5 AR B A [ A 2 7R 20 R S

S 3k

[1] Weiser, M. “ The Computer for the 21st Century”. Scientific American , Sep. 1991. pp.94-100

[2] M. Satyanarayanan, “Pervasive Computing Vision and Challenges,” IEEE Personal Comm., vol. 6, no. 8,
Aug. 2001, pp.10-17

[3] Wireless LAN Alliance, “The IEEE 802.11 Wireless LAN Standard,”
available at: http://www.lana.com/intro/standard/intro.html

[4] P. Rysavy, “General Packet Radio Service (GPRS),” GSM Data Today J.(online), Sept. 1998.

[5] Garlan, D. et al, “Project Aura: Toward Distraction-Free Pervasive Computing”, IEEE Pervasive
Computing, Jul. 2002, pp.22-31

[6] Chen, H. et al. “An ontology for context-aware pervasive computing environments”,
Knowledge Engineering Review, Vol. 18:3, pp.197-207. 2004, Cambridge Uni. Press

[7] Grimm, R. et al., “A system architecture for pervasive computing”, Proc. of 9th workshop on ACM

SIGOPS European, 2000, pp.177-182
[8] Kiczales, G., et al. “Aspect-Oriented Programming”, ACM Computing Surveys 28(4es), Dec. 1996,

Available at: http://www.acm.org/pubs/citations/journals/surveys/1996-28-4es/al54-kiczales/.
[9] Xerox Parc. The Aspect-Oriented-Programming website. http://www.parc.xerox.com/csl/-projects/aop/
[10] Tarr, P. et al., “N degrees of separation: Multi-dimensional separation of concerns”, Proc. ICSE 1999,
pp.107-119



148 e o T e ol e e N

[11] Hitrend, The specification of Fuxi programming language. Available at: http://www.fuxi.org

[12] Arnold, K., Gosling, J., Holmes, D., The Java Programming Language, Addison Wisley Longman, Inc.
2000

[13] MR A, B2 FF il &, TR AL 1997

[14] Atkinson, M.P. et al., “Orthogonally persistent object systems”, VLDB Journal; 4(3), 1995 pp.319-401

[15] Peyton Jones, S. L., The Implementation of Functional Programming Languages, Prentice-Hall, 1987

[16] E A, ZHFEFidil i 5 RASEHFOR, R L 1996

[17] Morrion, R. et al. “A Compliant Persistent Architecture”, Software—Pract. Exper. 2000(30): pp.363-386

[18] Hitrend, The guide of Fuxi System Development Toolkit (Fuxi SDK). Available at: http://www.fuxi.org

Fuxi: A Language and Platform of Pervasive Computing

Victor Z. Wang
(Laboratory of Novel Computing, Hitrend Information Technologies, Inc., 518048, Shenzhen)

E-mail: victor@fuxi.org

Key words: pervasive computing, aspect-oriented, programming language, declarative
language, Fuxi language, middleware

Abstract: Pervasive computing, with its focus on the users and their tasks rather than on the
computing devices and technology, provides an attractive vision of the future of computing. But
how to integrate the heterogeneous devices and technology together, and how to build an
uniform environment, which facilitates the pervasive computing, but adds little more
complexity to the system, become the Hotpoint of the domain. Here, we propose an architecture
for pervasive computing, which separates the mechanism and policy, and makes them two
orthogonal aspects. And we designed an architecture-independent, object-oriented declarative
language — Fuxi, as the task description in the policy aspect; and Fuxi platform as the
infrastructure supporting the execution of user tasks in the mechanism aspect.
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