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Abstract Distributed control robots, object-oriented network applications for parallel distributed processing, re-
quire distributed objent management infrastructure, low-cost development, system scalability, and real-time guar-
antee. RT-Middleware is software to integrate multiple robot systems by combining RT-Components. However,
RT-Middleware does not have real-time guarantee in middleware layer. In this paper, we propose prioritized object
management to improve time predictability for RT-Middleware in middleware layer. RT-Component send messages
with task information, so objects can execute in order of priority. The evaluation shows that our method improves
task success ratio than ever before.
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class rtTask {
public:
rtTask (CORBA:
CORBA:
CORBA:
CORBA:
char comp_name[32]);
void setPeriod(CORBA::ULong period)
void setExecTime(CORBA::ULong exec_time);
void setRqExecTime(CORBA: :ULong rq._exec_time);
void setCbExecTime(CORBA: :ULong cb_exec_time);

void setCompName(char comp_name(32]);

:ULong period,
:ULong exec_time,
:ULong rq_exec_time,

:ULong cb_exec_time,

private:
CORBA:
CORBA:
CORBA:
CORBA:
CORBA:

:Ulong pd_period;

:ULong pd_exec_time;
:ULong pd.rq_exec_time;
:ULong pd_cb_exec_time;
:ULong pd_comp_name [32] ;

B3 rtTask 77 A

r ~
class rtTaskPool {

public:
void add(CORBA::rtTask task);
private:
std: :vector<CORBA: :rtTask> pd_task;

}
\_ _J

4 rtTaskPool 25X

struct rtTaskPacket {
CORBA: :ULong pericd[64];
CORBA: :ULong exec_time[64];
CORBA: :ULong rq_exec_time[64];
CORBA: :ULong cb_exec_time [64];

char comp_name [32] ;

® 5 rtTaskPacket Hfiftk
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struct rtTaskInfo {
CORBA: :ULong task_id;
CORBA: :ULong msz;
CORBA: :ULong exec_time;
CORBA: :ULong period;
char comp_name[32] ;

h

® 7 rtTaskInfo #ifitk
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FIWdV XL 1 YT AN ZF XY DEITFEER
1: if buffer receives GIOP messages with request task informa-
tion then

2: repeat

3: if tail GIOP message with task information is broken
then
4: recv necessary size of packet for broken GIOP message
with task information
5: add necessary size of packet to broken GIOP message
6: end if
T split GIOP messages with request task information into

GIOP message and request task information
8: enqueue GIOP message into priority queue by request
task information
9:  untll buffer is all demultiplexed
10: end if
11: dequeue request task from priority queue
12: execute request task

PV XL 1, Sy T PicZ A V=4 L 7z GIOP
AvE—YRZELEBE (1 178), X7 MHEME GIOP
AvbE—VBREeibi 31TE), ReLXX/HHME
GIOP 2wt —Jic T 373DV A XDHIry FEZEL (4
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7H). A 2HE@R%EMSML I GIOP Xy E—Uith 5 GIOP
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VYIAMZAyEBREGES2-DEIDHL (1117H),
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AR 27 DEI*® CPU EHBZEABSDOY I T A+ &
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NFN 512MB, 768MB TH5. OS id Ubuntu?7.10, s1—3
i3 ART-2.6.22, 22315 g++-4.1.3, RT T Fvx Tk
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9 FHEAHEORE
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DIRA N BRR TR EUTONICRT

VAL BR o - IR LIy 72X} 5270
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interface RTRequest { w
oneway void request(in unsigned long task_id,
in unsigned long seq_num);
3
interface RTCallback {

in unsigned long seq_num);

oneway void callback(in unsigned long task_id,
L};

VOIANRARYE v TayF T TERET S/, request
FRL— 3V, callback A XL—¥ 3 VICid oneway Bit%#
09 5. RTRequest A~ Z—7 £ —AHFD RT 3V F—
2> b, RTCallback 1> &—7 x—AHZO RT 2> K—
2V hTHEETS.

A A BEa—hL A Bz IcERL, YJ/T A
H 27 ¥*% RT & LT RT=(3, 5} DFERMMET 3. V7T
ARRRAZDSY YRRy T RALEH 10ms THD. XX
Z DR 100ms KiiE L, SUVF MY T RALOKE
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PR TIE 2 A Y DRI 100ms B EICBET 5.
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% 0.3~1.0 £T0.05 AR L EGBEDY Y LR
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RT = {3, 5} DIPED CPU FHARIS LY ITX FER
IREBEENTNR 11 K 12 IRT

240 Y TR M2 TENBE, BRFEEEKFHRELE
BLTELLD, ERREV. Lo T, ZMEOREFE
itk hEHLE GIOP Ay —JicZ R 7iifEfiNdsT L
®, BEEICEZAT V) FEHEICLZA /35—y Fi/h
&L, MATEALANVTHBLEAS.

PkFRE L RRFERZHBL T, RT = {3,5) DRI
CPU (RSN 0.8 KiE#SEV T XA P XA 7 BIhBIRIEL
ACTHEN IRV, L LEDS, 0.8 BHA D LERFELD
BRFEOENY JTX b AR BHRHEL, RT = 3D
B3FA 8%, RT = 5 OPHRMBK 15%MLLTWS. Th
i3, BEEFa—ICED Y IITANER T DRITHEFN BRI
TREL, BREECITEhEHoTHBLEILNS. RT
=5 RT = 3 LB LTRIL CPU ERIBTU SLA 2R
HRNBIMENDIZ, VTR XA DRRFBNEY, VT
NELLALY ROAVFFAPRL Yy FIC DT —13—"\
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