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Designing a Framework of RT Software Component

*Takashi SUEHIRO, Kosei KITAGAKI, Tetsuo KOTOKU,

Woo-keun YOON and Noriaki ANDO
National Institute of Advanced Industrial Science and Technology(AIST)

Abstract—

A new project of the METI was begun for three years from 2002 fiscal year. The purpose is a basic
research and development which enables us to construct a robotic system with a new function easily by
modularizing elements as software components and combining them freely. This paper discusses how to
modularize elements of robot technology, a necessary function of modules, the structure of modules, use
of a distributed object system, etc., and proposes ”RT software component” as a basic framework of the

modularization of robotic functional elements.
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interface Sensor {
long get();
};
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interface Motor {
void put(in long vel);
};
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interface Control {
long calc_vel(in long cur, in long ref);

};
gooooooogoooooooooooooooo

for(;;) {
if (on_flag) {
cur = sen->get();
vel = con->calc_vel(cur, ref);
mot->put (vel);
}
}
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interface Servo {
void on();
void off();
void set_sensor(in Sensor ss);
void set_motor(in Motor mm);
void set_control(in cc);

};
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cur = sen ->get();
vel = con ->ca|c_vel®
mot->put(vel); 4
1/
\- 77 /

7]

Fig.1 0OOOOOODOD

ggboobooaobooaobooboooogadn

e JIIDDOOOOOIDLOOOOODODOOO
00000000000 Sensor 0 Motor OO0
OgooooIbDLOoboooooooooooog
JooodoobDooObOoOoooooooooo
Jo0do0ddd0o0o0oooooooooooo
JoododoobDooODbOoOoooooooooo
Jo0odoobDobObOOo0ooOoooooooo
JooodoobDobObOoooOoooooooo
J00d0o0ooDOOo000obooOoDbO0ood IDL
JoddodoobDoOoObOoOoOoOoooooooo
gooooooooog

e JIOIIDDDOOOOOOODODODODOOO
IDLOO0O0O0ODOO0O000O0O0OOO0O000Oon
Jdddddodoooooooobooooon
doddodooboooooooooooooog
dddodoobDoOoo0oooooooooog
doddodooboooooooooooooog
Joododooooooood

e JIIDDODODOOOOOOOODDODOOOOOOO
ooooooo
dodooddoooOooooooooooood
dooooo000dooooooooooooog
dddodoobDooOooooooooooog
dddodoobDooOooooooooooog
0do0o0oo00dooooooodoooooooon



gbooooobobooooboobooboooonog
gbooooobobooooboobooboooonog
gbooooobobooooboobooboooonog
gbooooobobooooboobooboooonog
gbooooobooooboboooobooon
e JOODOOOOODODOODOODO

obooooobobooooooboobooooboonDg
oneway call0 0 O0000O0OOOOOOOOOOO
gooooooboobooobooboooooon

32 RTOOOOOOOOOOODO

ob0obobOoRTODODOOOOOOOOODOOO
ugbooobooaobooogadan

e NUODOUOODLOOOODLOOO
gbboobooaobooaoboaoboaoboaboa
gbboobooaobooaoboaoboaoboaboa
gbboobooaobooaoboaoboaoboaboa
gbboobooaobooaoboaoboaoboaboa
gbooaobooaoboodan

e NUODOOOOLOODOOODO
gbboobooaobooaoboaoboaoboaboa
gbboobooaobooaoboaoboaoboaboa
ubbooboooboboobboobaodoobogad
gbboobooaobooaoboaoboaoboaboa
gbooaobooaboodgod

e NUODOUODLOOOOODLOOODLOOO
gbboobooaobooaoboaoboaoboaboa
000000000 (D0 1000000oooo
000)00000000000oO0ooooooo
gbooooobobooooobooboooonog
gbooooobobooooobooboooonog
obooboobooboooooboo obood
gbooooobobooooobooboooonog
gboooboobooobooboo

4. RTOOOOOOOOOODOO

OoooooooobooooooooooD IDLOd
000000000000000000 (interface) O
gboooooooooboboboboooooogn
gbooobOoooooboboobooooooogn
gbooobooooooboboboboobooogn
boboooboobobooboooboooooboboobo
gboooooboooobooboboooboboooon

gobooobooooooooooooooooond
gboboboboboboboboooooooon
gboobogooooboobobooboooboaoo
0000000000 (o0ooo0oo0)0oooooo
ugbboobodgbbobboobooboabad
oooooooooboooobo0oooooobo RTOOO0ODO
ugboooobgoboobboaboobbooaboa
gbooabooan

gbboaboobooboobboobogoboaand
ggboboobooboodgbooobooobooaaoo
ugbboobodgbbobboobgoboabaad
o000 RTOOOOOO0O0ODOOOO0OO0ODOO0O0O0
0000000000000 O00oO0O0o(@ooooo
oooooooORTOOO0O0ODOOO0O00000D0OO0OO0

oooooo)o

41 RTOOO0ODOOOOOOOOOOODOOOO

RTOOOOOO0OO0O0O0OO0OO0OOODOOODOOOODOO
goboooooboobooooobooooboooon
gbooooocooooooobobobooooon
oo0o0o0oooOooooobDoOobOoOO RTOOOOO
o0000DbDO0o0DbO00Db0O0 Fig20000000
goooo

[ ¥ | ¥
oooooooo oooooooo

oooooooo

gooooooo

HE'Y / ‘A
v v

type 0 type 1 type 2

Fig2 RTOO0O0OOOOOOODOOO

e type 0
oboo0oooobOobOoobooboobooog
oboooooboOooooo

e type 1
oboo0oooobOobOoOobooboobooog
obo0o0oooobOobOoooOoboobooog
goooboOoOo0o0ooooooobooboboooobo
goo0ooooOoogoooboobooooood
gobo0oooooooooooooooooon

e type 2
goo0ooooooooooooooooood
goodooooOOoooooooooooood
gobooooooooood

42 RTOOO0OO0OO0OOOOOOOOOOOOOO0

go0ooooRTOOOOOOODOOOODOOO
oob0ooobOoRTODOO0ODOODOOODODOOO
gugoboooboogbbooooboooboadaod
ggbodoboobbooboobuodoboaboa
gugobooobooodgbooooboaobogdaod
ggbodabogboobboobogobooaboa
gboogoooobboboboobooboboabd
ggooboboobooobobogboobooobaobooa
ggbodaboobboobgoobgobooaboa
ggbodabodgbboobgoobuodoboaboa
ggbogdobogbbobboobuodobooaboa
ggbogdobodgbobobboobooboaboa
ggboobodgboobboobooboaboa
ggogd

obooooooboog stypeoODOOOODOO
ggbodobogbbobboobooboaoaboa
gbogboggoobooobooboobgoobdad
go0o0ooooodpushOODDOODOOODDODOO
ggbooobobobbobbobogoboaboa
ggogd

ggoooooobobooboooooaoooobon
ggogooaoo



odoobboooooooooboobooobooaoa
gboooboobooooboboooogoo
gbooooobobooooboobooboooonog
gobooOooobooooboooobbooooobooo
gbooooobobooooboobooboooonog
gbooooobobooooboobooboooonog
ooooo
obooooobobooooooboobooooboonDg
ooooooooo

5. Uobbooodaon

RITO000000000000000000000
000000000000000000000030
000000000000000000000000
00000000000000Fig3(a),(b),(c)0 00
oooooo

Servo

’ gooooooooooao ‘

ooooa

P ’ T~ cur = sen ->get();
vel = con ->calc_vel(cur,ref);
mo;->put(vel):

T

|

(pooooooooooooooo

I:H:H:I
ooo
ooo
ooo
I:H:I
- I:H:I
DD

DDDDDDDDDDDDD
(@0000000000000

00oo0ooooooooo
cur = sen ->get();

vel = con ->calc_vel(cur,ref);
mo:’->put(vel); T ‘

/1

(ooooooooo

Fig3 000000000

() 0000000000000 00Fig3(a)0
00000000000000000000000
000000000000000000000000
000000000000000000000000
0000000000000000000000000
000000000000000000000000
000000000push0000000000000
000000000000000000000000
0000000000000000000000000
000000000000000000000000
000000000000000000000000
0000000000000000
(h)0ODDODODOOOOOOOOO0000OFig.3(b)0
0000000 (0000 (¢)000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
0000000000000000000000 (¢)O
000000000000000000000000
000000000000000000000000

000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
oooooooooo
(¢)000000000000000Fig.3(c)0
000000000000000000000000
000000000000000000000000
000 RTOOO0O0O00O0000O0O00O000000O0O
RITOO0000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000
000000000000000000000000

6. UooO0O

gbobooooooooboobooooooboao
00000o0oo0ooD RTOOOO0O0OOOODOODOOO
oooobooboooooboobooOoDORTDODODO
oo0ooooooOooooooooOo RrRTOOOOO
gboooooooooobobobobooooon
RTO0O0O0O000000000000OOOOORTOO
gboooooooooobobobobooooon
ggbogooan

gbdbogbooobobooboboboooobo
ggboobodgbogbboobbgooboaboa
RTOOOOOOOOOOOOOOOODODODOOOORT
ggbodobogbboobboobaoboaboa
ggbodobodobboobuoobodoboaboa
ggboooobooaobooaobodoogad

gooooNEDOODDOOOODOOOOODOOO
ggboobodgbbobboobgooboaboa
ggodg

ggodg

1) 00000000000000: RTO0000000
00000000000 -000000000000
0o0000000-0000000000000000
pp.487-492, 20030

2) 0000000000 D0000: RTOODOO0OOO0O0O
000000000000 OOO 20030

3) 00000000000000: 0000000000
00000000000000000000000SICE
SIDOO0O0O0O0OOvol.2, pp.53-54, 20020

4)2100000000000000000000000
00000(@)0000 000000(@)00000
0000020010





