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« OS
— 83 :FreeBSD, Linux (Fedora, Debian, Ubuntu, Vine, Scientific), Windows

— JEA K :Mac OS X, ulTRON, T-Kernel, VxWorks
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— C++ (1.1.0), Python (1.0.0), Java (1.0.0)
— .NET (implemented by SEC)
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DAQ-Middleware: KEK/J-PARC

KEK: High Energy Accelerator Research Organization
J-PARC: Japan Proton Accelerator Research Complex

EE - DRI SRR
TOLRDEEZH. = 2 AW

iy , R - B
B3 Gev S~ D0 RO > @ 50GeV > >0 0 RO
2 350m 1,600
0.76 MW

TAIZOU: General Robotics Inc. HIRO: Kawada/GRX HRP-4C: Kawada/AIST
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Japan Proton Accelerator Research Complex
(J-PARC, X 5 E [&F N E 25 e 5%

L . - AN =] %Eﬁﬁﬁﬂ
MR - £ FRERHES Hadron Beam Facility
Materials and Life Science - N
- == Experimental Facility
RIS = %
Nuclear
Transmutation

—a—Fk)/
: Neutrino to
o % © Kamiokande

5 Linac 3 GeV Synchrotron {88 50 GeV Synchrotron
| (350m) 25 Hz, 1MW (0.75 MW)

: \ J-PARC = Japan Proton Accelerator Research Complex

4

© KEK Joint Project between KEK and JAEA (former JAERI)
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\—REARICWEGALIE | p

= ‘—I‘- /4 PN EREC 2T L7z e
% EE |I \ virtual ReturnCode_t onlInitialize()
{
if (mylogic.init())

I g?‘“ Fﬁ %& return RTC::RTC_OK;
C’~ ; return RTC::RTC_ERROR;
}

— onExecute (Jﬁ = /?) /7 TVIIIC FAT L Pz

virtual ReturnCode_t onExecute(RTC::Uniqueld ec_id)

{
MEE if (mylogic.do_someting())

return RTC::RTC_OK;
— InPorth 558> )

RTC: :RTC_ERROR;

rivate:
- Outport/\%< F N:;Lt_)};gl_c]‘milun:gm,
» <~ 7/ ! o
— H—ERZMHES ¥;
. \ P
— 3“/74:‘?1 L—avz
:I:
RJC
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AVR—R U MADIREEERS

/4 Alive \

entry/RTC::onlnitialize
exit/RTC:onFinalize ExecutionContext::start

A—HhHFEY

( Stopped N Running ] Ershp e TRLN
._> =i \
exit/RTC::onStartup | exila’RTC::onShutdownJ 'L' ngj?.l/ &<—CJ:L I:IBJJ

\
ExecutionContext::stop

ExecutionContext::activate _component p

TR
Inactive Active ']
' entry/RTC::onActivate

ExecutionContext::deactivate_component keXIURTC, :onDeactivate

[ReturnCode_t!=0K]/ RTC::onAborting l

{ Error A

do/RTC::onError

aAVR—R U MRFRC
WHEER S

._; Steady Error
- -
ExecutionContext:reset wmponentl T [ReturnCode_tl=0K]
[RetumCode_t=0K] Resetting ActiveDo/RTC::onExecutel&ZZIZA S
entry/RTC::onReset ) (DataFlowE DAV R—R U bD EE)
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RTCO{ER=0—)L/\v B NIBFIBHIAL

O—)L/ Ny | ALEE

onlnitialize #EA{L ALz SRR
onActivated TOTATIESNBEE1ELITEEND CD5DODEEH
onExecute TOT4 7 RERFICEEAMIZIEE NS iﬁitioﬁ
onDeactivated | JET7ITATILSNBEE1ELITIEIEND >
onAborting ERRORIKEEICABHIICIELZIFIFIEN S

onReset resetENHEFIC1EZITEIEN D

onError ERRORIKEED LEIZFHAMIZITEEN D

onFinalize RTEICTIELTEFIEND )
onStateUpdate | onExecute® & EEIME(EN S

onRateChanged | ExecutionContextDrate N EBINT-EE1ELITIEIEN S

onStartup ExecutionContexthE{TEFHIRT HEEZ1ELIFTIEIEND

onShutdown ExecutionContexti"E{T&F LT HEZ1ELIFIFENS
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AJRE
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— read(): InPort 7\ 775

InPort

read()

INURENFEBA~RFHE

QOperator>>
=B
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HIAL
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OutPortdT> 7L —hE251%4:

INYDT
— A—YFEZED/\YI7HF
A BE
« OutPort® Ak

— write(): OutPort /Xy 77~
INAVRENF=-EHDORIE
ELTEZRAD

— > HEEBMDODAERZRMN
EELTIVT Ny D7ICESE
AL

OutPort

write()

operator<<

INAURESNT-ZEH

oG NI

ERKBIZInPort&xf (2755 5
—e O&I Sensor ’ Sensor Data
TN OEZ Component
BCICT2EDHY

—\\

T —

struct TimedShort
{

Time tm;
short data;

« HAKH
— tm:BF%

— data: T—2FDEHLD

PR

struct TimedShortSeq
{
Time tm;
sequence<short> data;
B

=l RE

— datafil: ZRAFIZKDTIEX
— data.length(i): ESiZHE®R
— data.length(): KSZEUE

T—REANBEEITEHoMNLSH
ReEtybLnE oy,
CORBADY—4 U ABZDMID
SEREFESNLEREMESHY
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RTC-A (Address B)
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2TEC?

Address B

Z8RIXT7FLABEID
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Rtc.conf[ZDULVT

RT Component#Z )5 D & #x 5t NamingService o, & &k
BHGECDVTERBRT HT7MIL

Eapud Tk

corba.nameservers: localhost:9876

naming.formats: SimpleComponent/%n.rtc

(EEfA% 50k 3% ete/rtc.conf.sample 5 HR)

ugd)éﬁlz‘d’éb OAVR—R U MEENRFIZRAAEN

./ConsolelnComp —f rtc.conf
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R—IUT Y —ERETE

corba.nameservers host_name:port_numberTHE5E . T 74 ILER—K&
2809(omniORBMD T 74 LK), BEIEE Al 6E
naming.formats %h.host_cxt/%n.rtc —host.host_cxt/MyComp.rtc
BEHIEEATEE. 0.2.0E LIz IT I,

%h.host_cxt/%M.mgr_cxt/%c.cat_cxt/%m.mod_cxt/%
n.rtc

naming.update.enable | “YES” or “NO”: %#—3J H—EX~DEEFDEHTY
TT—bo AVR—RUMEBRICR— LY —E XA HEE)
Li-&EIZ. BERRZEZET 5,

naming.update.interval | 7Y T—rDEHA[s]. T 74 ILE10F,

timer.enable “YES” or “NO”: I_x—I v AL I BN EX,
naming.updateZE AT 5B TREITNIEESAEL

timer.tick RAT DR FERE[s], T 74 /)LRE100ms,

BRDIAE WA THELOptionZ%
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logger.enable

17 %%

“YES” or “NO™: A i hZEH - #H

logger.file_name

Ay 274IL%,
%h: RARE ., %M: X H— v £, %p: 7Ot XID FERAT

logger.date_format

Bt 74—k, stritime(3)D & &t iEIZZEML,
T4 ILE:%b %d %H:%M:%S — Apr 24 01:02:04

logger.log_level

A4 LAJL: SILENT, ERROR, WARN, NORMAL,
INFO, DEBUG, TRACE, VERBOSE, PARANOID

SILENT :fa] £, H AL
PARANOID: £TH A9 %
KLUBNIRTCATHERAERL-A . MERFFLEAFEA

o

WA TH L\ OptionE& &
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corba.endpoints

Z Dt

IP_Addr:Port TIEE :NICHE#HSHLE. ORBEELL T
listen&S M EIETE, PortaEELLEWNEE TEH A E,

¢l “Corba.endpoints: 192.168.0.12.” FEL-LINICIZEY TS
NICA 2D H BB nFieE., t—— hTLBPTFLR

FEELGCTHRAERICIHET I LLHINEBD=H,)

corba.args

CORBAIZxt9 55|31, ##(XomniORBOY =17 I/LSHE,

2pa=DE]

[V R—R R

config_file

EJPEY

aka=UEA)
[ RFDRXA].
config_file

WADIER

AVR—RUMDEREITFAIL

«h73') 4 :manipulator,

OV R—R MG :myarm,

AV ARZ X myarm0,1,2,...

DGE

manipulator.myarm.config_file: arm.conf
manipulator.myarm0.config.file: arm0.conf
DL IHEEFHE

WA THEL\OptionE% 5E
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OpenRTM-aist-1.1.0 D #FH#ERE(1)

o O—)L/\vHsgER1E

ComponentActionListener
PortConnectionListener
ManagerActionListener
ConfigurationListener

— ConnectorListener

« SDOY—ERIL—LT—ODEA
— ObserverME A :RTSED 51E1b

- NEFAPIDENN

« MLZBIENTT4vIR
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OpenRTM-aist-1.1.0 D #FH#ERE(2)

At ADEE EPL-LGPL

64bitxt it (Linux. Windows)
OS-CORBAXT it

— Mac OS X, RtORB (Linux, Cygwin, Mac)xt i
VC2010%T fits

Cmake Xt its

RT preemptive real-time Linux kernel HEC®
YR —k
Deb,rpm/ Ny — O 4E B REIR fit
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OVR—R U MARATRET HERLEARUNIHLTHSTH
AT ITOVERE

— O TG INGA—IDNERSINT-6. BEDKRTEEHTD

— il R—bh RSN 6, RBRIFHEZIT>TCT—2%H N &
FRENFTOEICNTEWURFTAITOIIRDEED
BN A RN RERIZEE NS,

Configh' &S

THE 1 N=oHZT! TEEA— 1 |

[[ITT[]

o

RTC yzsaer RTC

AVIATER !

@
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AIST ~l

ARIZLT (1) w

247 B= S
AVR—RURRKIZEES ARk

PreComponentActionListenerType ComponentAction (onlnltlallze() )0)% TE ] | ComponentActionListener.h
[SHET DAV

PostComponentActionListenerType ComponentAction (onlnltlallze() )a)i TE % | ComponentActionListener.h
[CRETEHAUE

PortActionListenerType AR—rDEM. BIFRAR ComponentActionListener.h

ExecutionContextActionListenerType | 4T TFHXIARDTAYF . TAYFHED AR | ComponentActionListener.h
vk

AV T74F 2L —2aVN\TGA—R(CEET HIRUb

ConfigurationParamListenerType AV TAT INSA—BDEFIREBFED AR ConfigurationListener.h

ConfigurationSetListenerType AV IT4T INGA—B I DBREBD AR ConfigurationListener.h

ConfigurationSetNameListenerType AL TAT INTGA—R IR DIEERFIZA Rk ConfigurationListener.h

a Y
N —_ —_ S o = I N ~
ARVRZEIZ ARV EILTOYRFTIZAD BN RS
o J
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AIST A
ARVNILT(2)
247 B= S
R—FAEBDIRDEWICEEST HIRUb

InPort read% (IB =) InPortl =L Cread %17 5MXI< 6 4£ ¢ B4k | PortCaliback.h

OutPort write% (1B=) OutPortlZxfL TwriteZ TS 12 LT B,/ Rk | PortCallback.h

PortConnectListenerType R—FDEGEOEZBENIRIZEAFZRTEAR UL PortConnectListener.h
(notify_(dis)connect(), unsubscribeinterfaces()%)

PortConnectRetListenerType R—FDEGEOEZBENIRIZEAFZRTEIAR UL PortConnectListener.h
(connect_next(), subscribeinterfaces(), &Y #i5E T @ 40)

ConnectorDataListenerType F—AR—,DARIEZRND AR+ ConnectorlListener.h
(bufferzJL, send/received & DFE T P IT5—EH)

ConnectorlListenerType F—AR—,DARIEZRND AR+ ConnectorlListener.h
(bufferZe, H&f - YIB7EE DT T LTS —EH)

EDESGARVDH B, 737(')771//7(75\
ARV EDANYZIT7AILVAD R T AN ES R
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fELVA

AVR—RUEDAVETFAIL
#include <rtm/ConfigurationListener.h>

1. FIATEHANUZERDD

—  #ll:Configuration® E £t C'aSSb IMygonffigUpSattaF)ParanwL "
. o . : public ConfigurationParamListener
2. ARUNILTERARD {
- f : ConfigurationParamListenerType virtual void operator()(const charjk config_set_name,
MON_UPDATE_CONFIG_PARAMZ% : const char* config_param_name)
A
" . std::cout << config_set_name << “®”
3. VRATDOEEZHMALTI7Y << config_param_name

DRERE << “WEHENELL" << std:end!;

- {51 ConfigurationParamListenerz
7& L TMyConfigUpdateParam#% 2%

4. onlnitialize()4E TR+ %&

AVR—R U rDEETFAIL

ﬁi RTC::ReturnCode_t Consoleln::onlinitialize()
- fl: addConfigurationParamListener() i
N | { - . EF’H%
5. ’f’\JI‘%EEE:;H- ij_b = addConfigurationParamListener(
ILEnb ON_UPDATE_CONFIG_PARAM,

new MyConfigUpdateParam ());
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AIST

SDOHY—E X

« SDO(Super distributed object)
— RTCOAR—REGEHSTLVHOMGE#E
« SDOY—ER: A R—FIBEIGWH—EX
— AVR—Rb—RICERT S —ERZRE. ERKTD
o Bl-OXY . TFINVG  INTA—T R

- BEDRTCOIFEDHEE(Fl: FES —2avTILT) X L) ICERT S
H—ERFHY—ERR—FTRHYE-EKRT S

RTC SDO
Q Q H—E R~k
E3R (Required) 1 #—J1—2R
g]
RTC 1R (Provided) />4 —2J1—2&

D T T T I T T T

1
)7 40 | 24 (Provided) SDOY—E R
I
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3R (Required) SDOH—E R

————




H -7 API

EC(Execution Context:£f7a>T X XR)ICEET 5i2E

ExecutionContext_ptr getExecutionContext(RTC::Uniqueld ec_id); IHFfF HDECZEES

double getExecutionRate(RTC::Uniqueld ec_id); INENDECHETREZIE

ReturnCode_t setExecutionRate(RTC::Uniqueld ec_id, double INEDECHOETEEZ VL
rate);

bool isOwnExecutionContext(RTC::Uniqueld ec_id); IRFEDECAB B DECHESIH
ReturnCode_t deactivate(RTC::Uniqueld ec_id); IRE MECTTactiveit 35
ReturnCode_t activate(RTC::Uniqueld ec_id); IR7E DECTIEactiveit 35
ReturnCode_t reset(RTC::Uniqueld ec_id); IR7E MEC Tresetd 3

5D IR BIRTObject::onXXX() BN TH &
EITRIBE (BEMIL) D7 RR=_aT7IILVESRBDIL)
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7 ILAA LECDIZ{H

« 22D TIEA LETAVTEAREC)
* ArtLinuxEC
— ARTLinuxA®DETI>THFRAE
— Ims(orgNLL L) DFEETI 7 ILEA LEITHATHE
— UbuntuFd Mkernel deb/ Ny —U W3R RIRELZ D T, A
Y AR—JLL . rtc.confCHIFAF HECZArtLinuxECIZ#5
E 9 ILFIAETEE
* PreemptEC

— Linux®Preemption PathcedZikernel®D') 7 LA A L4
ez FIFALT-EC

— IMSTEEDORET)TILEAA LETH A 8E
— UbuntuZ CIZIZ# Cri-kernel&EL TR S TULNVS
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)7 IWVEALETAVTERE

YT IV LRTDa

: #U7w94AUmm\\\ /" yFnE4LLinux \\j
@ VT IVEA LR 1—5 -2

RTaVTERLE
FHICELEZS
CEAATHE

ExecutionCqntext

JEYTILEA L LinuxFl R—ORTavR—RbNAF1) UF7ILAA LLinuxA
RV THERE ETAVTERE

)T ILEAA LLinuxXIREBETCEON=-RTaAVHR—R %
HaVNAIILETIZYTILAA LLinux ETY 7 ILAA LZE{TE[HE
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LA T IBEY

deb,rpm/ N —I{ERCISE RE

— configure, cd packages, make T/\w4—I4ERKL
%“—’Slﬂ'f—hd)PortProfiIeW?—’S”jl_VélFR(:?i
;{._tORB (E#HBFCORBA) IE X %It . Cygwinxt
Ity

DS R)IT7LU AT

Version.txtMD & A

OFX TN LRR THUsETERR

— See rtc.conf.sample
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MBIINT T4 A

IZHEECDsleepE st E A EDIEIE

—-20msLl EDRBENDBELGIESE(E
PreemptiveECHArtLinuxECZEFI FHL TL=&0LY

Rtcd TY YV ETOEANELBBDIEIE
IR—OVRTHOEER

o\ I7DTykavY

LB EFT~DOMutex® B0

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 45

Javahx. Pythonhfk. *V—JL

Java. Pythonhix

+ 8A<BULVETIZT.1.0-RELEASEZ B )
—A

e BANMEEEIZDULNTIEZC++ERL
—APIDY T —FxlaEELC+H+EBARLIC

o YT ILEA LEREIFIRFESNAZL

J—IL

 Eclipse Bt 1 bx#ln

« FSAT T T—RHAIEEIC

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 46
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]

RT-MiddlewareE:&>2

LN

vk

{ from 2002~
K )
2002 2003 2004 2005 2006 2007 2008 2009 2010 2011
RTERILHIT7TRD IR
b o - - V( >
" . HEBEF®G) ~
[\ - SR—R RS —
S - — _><$3H?E§ SEAVR—R A SaL g
n o NEDO Ritht Oy b 3t:E H MBS
W R r<€ >
W THERER ELERFR
A\ W € >
\:‘\\ HIER BELEEEEDLZ \—YLTH(Y
W\ = ———— r€ >
SESFHIASIONT ERBA=2 777 UCROA >
EEYIN DT T TSI TH—L NEDO B9k im0y M ERFWEATE -
s \ o < Ll
_| sLTRREnTLS BAERE-NEDORHRORMRIHRIARIOV T, |
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NEDO%IgE\L 7O Ik

(kR ar ul~9‘:l]ﬁ'é1l:?3'i1hﬁﬁ%7l:l” I8)
MEFEETRT
— OpenRTM-aistDEAFE (X5 & £ E L - R BT
R ZE— %/ 6 (ROBOSSAE L))
— ZEORTAVR—FRMOY—)L
— RA|ELTEHBIZFIARTEEIC
— F—TV—RBH. A FURRGEERA
— M ATF U REHF R T AT RETF

- ZEREEDTE. AT TO—BIALDEESE

A—HDEIEFRINIYEEIC 73")?7
CHBHEALLBREWLLET !
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RTENILDIT DILAY

|____|20084F (200948 | 20104 | 20114 | 20126 | &

C++ 4978 9136 12049 1851 253 28267 WebR—S 21—+ 365 A
Python 728 1686 2387 566 55 5422 WebR—S 7454 % 300 visit/day
Java 643 1130 685 384 46 2888 #1000 view/day
Tool 3993 6306 3491 967 39 14796 A=V TIRE 447 A
Al 10342 18258 18612 3768 393 51373 RER 0~ 572 A
F A #H# (Google Map) 46 #H#
PAEDERIA S - E T OMG RTCHR#&ELE (1172%8)
RTaVR—R B 287 OpenRTM-aist AIST C++, Python, Java
RTIRLYTT 14 OpenRTM.NET SEC .NET(C#,VB,C++/CLI, F#, etc..)
YL = miniRTC, microRTC SEC CAN-ZigBeeZ% % F| L f=#A:A FIRTCE %
Dependable RTM SEC/AIST HRER £5REI (IEC61508) capableZZRTME %
k- & © RTC CANOpen SIT, CiA CANOpen®1=&HMDCIA (Can in automation) 1<
N—Ry TP 28 HIFBRTCIZH
PALRO =Z2TVIkr INIEL—T /AR D= DC++ PSM EiE
OPRoS ETRI BEERIOCIITCOERE
GostaiRTC GOSTAI, THALES ORy S5 L TEI{FT 5C++ PSM=EZ
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JOox

s A—HYHNETDIERT

B4k _ -
RTCEET ZEnTE
% .
- ._____i___ S e
547 | BRE -
RTOVR—UEE 287
RTSKLYT7 >
/\—pﬁI? 28
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o A—HITKHER—T1E
BAITADY AT L
o Wiki(Pukiwiki) 3 ;& T
B IZ{ER AT EE
« 4DMAT3)

— JI\)

— T—ARRETA—
- ~X=a7I)L

— fiRER

N
1
LT, 1
'I--.u.’;-'\u ” 11
o = C( |
mrEse e 1
J
*
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RTMSafety

Qunazﬂmm SKNSTF @ RTMSafetyDHARRAE 2]
‘¥

RTMSafety (| ]

1= SEx 13
k3 -

[ AR M LTS
[RTMSafety] (3 MEERSOEPFAMMBIEC 61508(CHEMLTE @ RMiSafety | | | 21750 M e ] RGN
Oy FORLSEEROHOZ FILITFTT. = 5 it 1

+HRNOELIET FESEORY FAZ FIDIF
#IEC 61508 SIL3 Capable Z i ivi#

;
+ELEME S TR BRETNIORY FHRICHNT. DI 1
DR bl & MM EIR P s s o] (o] | [ ][] [
Contrel Board PR | [Feom] [~ ]

Camera = ’/
¢ (mzEw) | | [ethemet )
Relay UnitT L
i Sub W
=

RTMSafer
OpenRTM-aist | RiMsafery
Bridge

oA uoP/ CoR

FHlE, 2RI RT BEZBHELT: 1P1-S04 (14:00-15:30)

S{EERTINILODIT7 DR
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OpenRTM-aistBF A &t

« J)—RDIEEELITS
— CIRIEDILFE

. Eﬁ%é?d]?&-*Ilﬁwiik'l‘iwrﬂif:iéfa“édtﬂ%ﬁ% B
I

o fHAAHHEITEDEERE

s MMDIRILDIT -TIYRTA—LEDEKE

o AVR—RUMRBOEHEADEIE

« AZa=-TA—DRREYR—EFHWebEE
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Yl
ORyrAESFILDIT :OpenRTM

— ARYMMIBELI=HERBIL—LT—I DI
— BFRIGEE ., SHRIGEE. OSITX I
RTaIVER—xUEDEY A

1.1.0% ¥ 8E

— B O—ILN\YY | HAPI 3HEC

d

« SEDEE
—WebR—TZhuihéLza3a=F74—
— RTMSafety
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5 ¥R

« Web
— http://openrtm.org

e RTMa>T Xk
— http://www.openrtm.org/rt/RTMcontest

 Facebook
— http://www.facebook.com/openrtm
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