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ABSTRACT

Active object is an independent runnable unit which is scheduled by CPU in creation time. In this paper, we define the active ohject and
suggest ART(Active object RunTime support systems) which contrals creation and execution of the active object. ART can provide users
locational transparency and support easy method call mechanism. We also designed a communication model among active objects and imple-
mented a communication method to make the distributed programing possible. The implementation target platform of ART is an embedded
system which has only limited resources and runs in the distributed computing environment.

IR : SEUR (Active Object), AHS(Thread), SYA|ZH XIHAAH(Run Time Support System). YWCIE AlAHM(Embedded
System), ®4t A|AB(Distributed System)
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ARTY:: 7189 C++3 £& AAAF olofdly FF 244
g AHEE § AEE &h APARE A Alzge|rh ART
= (ay 29 ol TEAA M (Active-object Wrapper),
5524 A e 7 (Active-object Preprocessor) 13X %
EM4 A4d(Active-object Kernel)® T4 Ho] qirt %8
A ALL TEAANE AE317] Y ZEvEHER +
Aol ln, FEAA @l AMr)E AHERE] FE
HA Ade #e o] glolk FEAME 4L, 15?’4?5}

-
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A A ¢ AES FE =750

Active_object
Wrapper

Active_object
Preprocessor

Life_cycle manager

Active -object Comm. manager

Kemel Heap manager

Name service manager

(0% 2) ARTY Fdea

41 5EZH 7{9(Active-object Kernel)

FEAM AL (0¥ 99 #o] Cr+2 AT ALgR
ZRIFe] BatdFel ] Ads: £ 5EAA AA, &
g 58 welshe ‘3"’2'] ] 7(life_cycle manager)9}t &
AR din $FE @yse A el (communi-
cation manager), '5“*5*7112419] A dolels} wih FZol
AbEEE HAAE A gehe sliLw e #E)7](heap man-
ager), 1€l §4F FANA FEAH Aloj9 Wis FF
& AYsty] g vlo)Anl A el 7] (name service man-
agen§ 22 FA4Eo Ak ol¥E VTEE ZEnEs
Fe 2 AbgA mR 1o A st

4.1.1 SEH4 A7) w87
A tel FEAA AN FEAXY AT &
dednh 5 AAE st AIPA 717 4

actobj_start( char *cname, char *oname, object_id *oid,

int dsize, char #attr, void (*func)(), char *arg); (1)

ZnlElHE AL ggtc),

ARTE 5AA(ExE ~d5)7F AAEE AJde ART
el slxujrel F3tel ach(active_object control block)
B teb(thread control block)d 3HEOlAY A4 E S5
AEe 74, Fedc oleldt ach E& b Wl 5%
AA(EE ey Addy AR W ¥ (m_buf : message
buffer) 18] FEEH 0] Aoy WHHETEel HFg
Fa 2 Ve AR 5 MAe

Aol 4 (DY gl A4S cnamed FEHANE A
&= FEEHL olFoli, onamed A4 st} 5}'~ T
H# 2| O]E‘f’” ) R S Eii%"ﬂ’ﬂ.
Ao olE FTEHAES e va :ié‘r—% ks
A 5“4 oid# FEAAE dFHoz Qs A9
ARTAAM BAS T+ 544 Hggo|t} dsize™ %
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el Ao AP EE Azte) TEYA taia ] 9
W Aggzte] SR funcOE [He 2]elA Ao
ZAE FeEA sEAAHsE s dgEE AR
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olofoll i A3 F9 FEAMNE FHl7] Y3 actobj_exit
0, 54 52 7-‘?11]"1 A «9% ?’213}7] A3 actobj_kill() 18]
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4.1.2 FsHA st 2= FA #ey]
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Z3= o ‘M%é FEECH dwrEl UNIXelA e 2
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AMul2 71%%e A4sich WA E, mboxe ET F

Ao A FEAH Aol A wWAn FFEo] o]Fo]
AEE wAz] eSS HEFEh ARTE w44 i
= 528 Y987 98 actobj_send()9} actobj_rev() ¥
F8 38y, SENA Wisng 553 S8 &8

actobj_send( char *hostname, int *cname, int *oname,
int mid, char *arg, char *ret_addr, int ret_type); (2)
e B g AT, Faldke Fe A

actobj_rcv( char *rcvmsg ) ; %)

zZevgng Atgach

EAF @A HEar) 8 99 A QA Zo] 24
N2 Yo AE olE(hostname)¥ 2 o] E(cname),
M o]E(oname) L E WM EFE TEH 5 UAEE A
g9t 914 midi: £5EHE dane 9 HIEE ART
oA AFon Rosziel Bydh: FrWIolrh AREARE
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% ARTO m_boxel A #&ta AN A4 dasA du
m_boxel HAEe A dAAE T FEHAN 4
(3l 2= actobj_revOBTE T dddA @k Bk
o Mag Aol F713 AT TF o] HEH

L dldme A8 Aaprh ddsle] d W] £&% %
’»‘M]" Bage2 fAskA g

4.1.3 FEHA vlo]w Muja el

ol Able Vg 5% Fdad 5% A4 o5& &
Ab 8 el M aehi= R AEEer A5 Wi
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Be e Azt AAEE AFe ARTY o3 FoiEe=
g MERA ART WA SEAAE #estr A&
Apgsheh, ohebad ZEgielEE SEaAe] Addy &
Algle] apalo]l Mg sy olfer Zraid &
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ARTOI M SEZas 0 Ao Aygys ouo
2 3lod FEFAs R A olFS AT T oac-
tobj_classname(), actobj_objectname()e] EgwjElHE
#dstdt w3, FEEd s olEI % AM g% ¥
2o zsle] TENH HHYE AFI FF actobj_name
_resolve() EE|v[E|HE AFarl oldx A MY F
ol B% ﬂM] l SR AR P*EH’: actobJ this() ¥ actobj_

4.1.4 5949 sjxvneg #elv|

sxurg @7 ARTWIM Add F5Fds ¥
AME FEAAA s ey F4e AT 7
58 b A SE ALY WA 35S xdss] A
H vlas 3E UEe WA ez Agstn wals
71 98 Fad vy FHE Agedt a1 ol
2 oqHlaE ATEr] 918 He" seEds 2 v
Aol ojgut Awe sy o F0E #Fr) of
& 98 ARTHS #8302 fuelg g3dstn vhgay]
$18 ART_malloc() % ART _freet) 3+8& F#3h

2 =EA4x 2 1{Active-object Wrapper)

SEAA i )& Crrd T2 M AT Aol N
FTEANE A Aosta A4E 5 AA g Be,
FaAe] 2 ¥ meEL] YAgE #§4d =g AT
B oA o

FE A @, UNIXE rpegen WHE ol FARHA, &5
TEYs Ao BAdRYY FEAA AY 228 YA £
g sEEHds Yo e UNIXS dAZeA 227
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Fste ZAE g9 IEE AT WA Frt
(29 3)2 55EdL gridg AY&r] AP 55242
o fd2A ACTCLASS, DATA, FUCTION%9 919
Z(keywords) & A}%?lﬂ} 719 ACTCLASS Hol& %
T2A 2 o]FE H3tT, 719= DATA FHeli= wujw
TE& AYFrh 7= FUCTION tgodle SEgaa
7} AHgstE A Ee) 488 Aod uely (2y 3)e
TEIZUL o]Fo] gridol 2 AWM HFE HE A9 EApujg
BE 7M1, sumOelgtes WArg PAY 55FYAs

ol stA €t

[42] 3] %24 g vl(Active-object Wrapper)

TEAA dEle FEFuaye ddERY 55449
A= P4 59 #d9 unde AFer 4
A F ETold,

ACTCLASS grid { struct grid_data {

DATA : inta;

int A char b{101;
char B[10] : int  +self ;
FUCTION : }i

sum(int x, int y) ; #define A Ivar->a
}Ox1; #define B var->b

(72l 3) grid.a (218 4) grid.h

FEAA AHE (29 39 5 Adsg e B8
o (28 D8 2 SEAAe #Ed i gridhst
(7249 9% #& 5543 48935 7 gridpcE AFo
2 A%} 1Y gridpeollE grid¥ el SEHAE ALE
&t ZAH ¥4 grid_receptor()7t AF M S, o 4

# include “gridh ”

void grid_receptor() {

{

/* FE ] */

while(){
actobj _ rev (& rcvmsg revmsg)
switch{rcvmsg.fnum) {
{

case 0
actobj_exit (EXIT_ACTOB]) .
breaK
case GRID_SUM :
/x FH 2/
grid_sum (lvar, _int_arg (0], _int _ arg {1] ;
break ;
/x B 3/

}

grid_sum( struct grid_data * lvar, int x, int y)
{

/% %% 4/ put user code hrer */

}

(328 5) grid.pc

o grid 39 SEAAE] AHE wniet AlFako] actobj_
rev() gl o8 g FEAHERRHY His 5% g
TE Hgst7] s dizigo

AREAHE S (Z19 5)olA B 4 B Ralo] Ty}
a2 ke @9 7i% g 2Ysd 9o FY 1 RRe
TEHAE AdEl ad 7EHA 2735 A =
7t ARE AIEL, FE 2 HENE FAE mAxg B
Aele]l MAEst ALgEE A4E FohE 3mvh A%
Adsle] A MAmE T&5A 9} FY 3 BRAE
TEEHEEY sdol FAHoR Ao virzsg o
Astr] g serh AF A

43 5EYH HX{2|7|(Active-object Preprocessor)
TEAA AAYE Coral g2 A4 A TeaPe
AHE8HE Ak ALgALEo]l ARTE 554 A Hd(active ob-
Ject kerneD e A 2 F8t ZajvlelBo] 08 x4 o] glo]
TEAA M 9 AgH Wiz 3EE *}%ﬂ T
‘Rl‘i:"‘* d FE Rt &, (1Y 6)3 Zol SEFHA
A 9 A4E A& #DCL 1“?*£ o} g8} A 3}4- 54
Ao A= 5FE H8 #CALL o)gs TES AlLa
grozs ont Aol A4 2 dias 323 FA8HA AL
&% F A A (29 6NN E SEEY2 gridg o
TENA tigerg Al 3 s, FAEOIE rainbowol
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#include “gridh”
main {)

{

#DCL  grid  tiger;

AR LY
#CALL ret = rainbow.grid.tiger.sum (10, 20) ;
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1 Marshall the method call's arguments to
the arguments part in a message
2 if( local methods call )
3. it exists the receiver )
4 copy the message to the receiver's m_ buf ;
5. wakeup the receiver
[} else
7 store the message to the ART's m_box;
8 endif
9 endif
10 if( remote method call )
" marshall  the information and arguments part to a message
on the TCP/IP message format ;
12 send the message to send_proxy ;
13 endif
14 if( exist the return vatue )
15 ¢ block the sender until the return value receives ;
16 transfer the return value to the sender's local address space ;
17 ¢ endif
A =
(28 9) SR &DEF
!
1 if( exists the message for the receiver in m_box } then |
2 copy the message from m_box to the receiver's m_buf | |
3 return ;
4 eise
§ block until the message will be arrived |
8 endif
s
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