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RTC++ is an ‘extension of C++ and its features are to specify i) a real-time-object which is an active
entity, ii) creation of an active entity on a remote host, iii) timing constraints in an operation'as well as
in statéments, and iv) a periodic task with ngld timing constraints. In this paper, we first describe an
overview of RTC++ features. Then we present the experience of the implementaion of RTC++ on top:
of the ARTS kernel which is being develeped at CMU. We will make it clear what kerriel functionalities

or primitives are needed to support a distributed object-oriented real-time language.
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active class Examplel {

private:
char
int
int

public:
int

buf [BUF_SIZE];
count;
background() ;

read(char* data, int size)
when(count > size);

write(out char* data);

open();

close();

int

int

int
activity:

slave read(char#*, int);

slave write(char*);

slave open(), close(); .

master background() cycle(;;0t30m;);
}
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master background() cycle(;;0t30m;);
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int read(char* data, int size)
when(count > size);
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int read(char* data, int size)
vhen(count > size) onwait(busy());
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Examplel *v;

v = new Examplel priority 4; // (1)
v = new Examplel at myhost priority 4; 17 (@
v = new Examplel at hostl priority 4; /1 (3
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class ExampleO;
active class Examplel {

public:

int funci(int al, Example0 a2);
} .
void
afunc()
{

ExampleQ *a = new ExampleO;

int i, §;
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Examplel *ep;

ep = new Examplei;
j = ep—>funci(i, a);

“e}

}

TR on, RTICH+24ER T3 Ca—FT
» 3%, funcl BB FITN 38, Example0 @ pack
A—F 4 VBRI TV

void

afunc()
{ .
ExampleQ *a = new ExampleO;
int i, js
0ID ep;
char buf [MAX_SIZE];
char *cp = buf;

rtcCreateObject(&ep, "Examplel", 0);

cp = intPack(cp, 1);

cp = a->pack(cp);

j = rtcRequest(ep, EXAMPLE1_FUNC1, buf - cp, buf,
RVALUE_INT, 4);
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active class Examplel {

private:
R
int
int

public:
iint

read_abort();
write_abort();

-read(char* data, int size)

when(count > size)

within(0t20) timeout(read_abort());
write(out char* data)

within(0t20) t1meout(wr1te abort()),

int
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N BRI IC <within body>DZEfFHHET LS
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LIS, before, after X H 3,

within(time) {

<within body>
} except {

case timeout:
<timeout body>
¥
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cycle(starttime; endtime; period; deadline) {

} except {

case timeout:

s

}
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region (rr) {

} ex;;éé {

case abort:

<o

¥

3 OS TiEHEaE

TR, R E T U2 s VEEEIRT S
BELERRBY AT LN BTIHED 2003
T, OS BT REBEBEICOVWTHER TS

8.1 7974747V z7 bER

TIFATHT V=0 VREHT B, 200
FHEsrDB, 1o), TI/74 747 V=7 MBI
Threads ¥ #4432 HETH S, ZOHE, 7774
TAT V=7 P FERENB BB T DL DK
FREy s BOBERERT 2 LDESD B, N,
VAT LAREEERT 3 LS ERTEAEE LT
w3, LAL, ﬂ@oxﬁmoﬁkwuxb\~®'
BFRIBEGHTCEEY,

fhoHEt, Clouds ¥ X 7 4 [10] %’ﬁ%ﬁjﬁ%ﬂ)
’RMOljkijfzﬁ}ﬁﬁﬁoﬁ‘zﬂjﬁﬂ
IS EFEER T EFAL T S Lick b,
H—RAHHR SETEERRO THEG DS, L

— 12.__




PLAADES I vFIOBE, TvFTOKT
# 2 5D Thread iICHPNBZZ Lich3d, ch%E
B+ 2icit, EFOBRHPT fork D X 5 e HE
EhBd, SOXIBRTBYIIVIRELATRR
INETer 7 AOUREHET*EADNS,

FRIMBESEEE S 27 A LW SIBHI L TR, #
FHIIBAYIC fork TR BDTY R F LARBEN L OBE
BEICR 30 HBNCIBECE Vv, RIERENT
754 TFT P27 VERS T ORESICHINICIDE
T¥30THY, ZOBEHICKD, Masw—m
REEEREALTVLS

8.2 THF4TATIzY FLIRET KL
R

TI2FATAT V22 FPERBT FLRICDOWT
EZx3%, 3o05ENrEILND, —0Oi, £TO
TI2FA4TF T2 VIFIADERRBT FLREH
SrwIHETHE, chit, 7o rELEX
TH3, COBE. TI/FATA TV =7 EICH
HiCA vy e OHEITEDONBI LIV FHR M
DA -~y FOHKIFEING,

KROFEL, —2oDFEET FLRCLTOF 7
Yz 7 P EBWTIE—T FLABHEEXTHS,
it BHED<— VAR MMU QR RET —+ 7
sFx bCRAT =27 VEOT v T2 e vl
LV, DEEECIORIE A2 ) 2ERT I HE
k3, chit, #ﬁ&ﬁ%&%#b%t&vﬂz
LS &y,

R#id, —o0T7 FLRERIKEROT 7747
7L v AFETBE L WS HETHE, 0B
B BRIy e —VREHFTRDRIAT T V2
=207 FLAZMICEL st v v i+
2 PERDOI -~y FRO PSR S, ZOFh
ETRECHBICL Y, —2DT F LBt I
BECHA LAY, COFEOBFRR, TV
FMETOT BT sy a YAXBTERVELIAT
H3, LHL, 20X RREOHEC L 2HMAEY
0S PHREELTH L, 70773 v 7y BRBEL
BB P27 M EREFETE S, '

ARTS 7 — kA IREOHELRAL mm++
ik oBEEE 20 E Fa—PICRELTV S, S&iC
ﬁ«txau,_nkxoa—wuﬁﬁttfzz
7 VRN TREE B B,

3.3 FFY =z MEIKERE

H—FXEEDESCEET I L LSEERD
3, —Dlt, A—RkrhbdDupcall 5 HED
3, FlxiZ. LToXSic Aty vt — VZ@ERICH—
FXICHES T 2BROT FL BT,

Recevie(&inv_dsc, tmsg_dsc, &func);
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nexttime = time(0);
for(;;) {
<cycle body>;
nexttime += phase; - .
" curtime = time(0); /% (1) »/
delaytime = nexttime - curtime; /* (2) */

sleep(delaytime);
}
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switch ICE#|IND,

svich(HithinPrimitivn(time)) {
case NORMAIL:

<within body>;

.break;
case TIMEOUT:

<timeout body>;

break;

case ABORT:
<abort. body>;
break;

}
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