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RT-Middleware tutorial

Al

MIDDLEWARE

Part 1: Introducing RT-Middleware
10:00 -
10:45 | Tetsuo Kotoku (AIST)
An introduction to RT-Middleware, RT-Systems and RT-Components.
Part 2: Building RT-Systems using RT-Middleware
11:00 - -
12:30 | Geoffrey Biggs (AIST)
Hands-on practice using small samples to construct complete RT-Systems.
Part 3: Creating RT-Components
13:30 - .
15:00 Geoffrey Biggs (AIST)
Hands-on practice creating RT-Components.
Part 4. Human interaction with OpenHRI
15:15 -
16:00 Yosuke Matsusaka (AIST)
A demonstration of RT-Components for human-robot interaction.
Part 5: Discussion
16:00 -
16:30
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Part 2: Building RT-Systems using RT-Middleware

3
Geoffrey Biggs (AIST) i \ l

MIDDLEWARE
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OpenRT Platform

m Software platform for next-generation robots
e http://www.openrtp.jp/wiki/

e System construction, simulation, motion generation, scenario creation,
etc.

m OpenRT Platform tools
e Support for all phases of development.
e Uses Eclipse for the IDE platform

m Included tools e
e RTCBuilder
e RTCDebugger ,ﬁ .
e RTSystemEditor = o=
e Robot modelling tool
e Simulator (OpenHRP) |
e Motion generation tool |
® Scenario editor
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IDE: Eclipse

m Open source, community-developed Integrated Development

Environment

e Multiplatform: Windows, Linux, ---
® New tools are developed as plug-ins, allowing customisation

e Tools can become standalone by utilising Rich Client Platform (RCP)

Plugins from the community

User-developed plugins

Jp——

Eclipse SDK

RTCBuilder|| RTSystemEditor

Java VM
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RTSystemEditor outline

m What is RTSystemEditor?
e A tool for combining RT-Components into complete systems

& RT System E

r - System Diagram — Ec| 1ol x|
JrAIUE REE PSSR fRFA) FDYVIZME ETEN O4LEM AL
Ics-E o @ [ & B[ f-il-me-o - | B Eil7T AT SystemE, ?
M8 MName Servi. 52 . Repository'. ‘ =1 = 0|2 Folze- =2 =
s ||}:=}:>Q§°‘v J0)iT= [ &
= AT 1921681212 & L2 ConfigSamplel
& [ localhost localdomainfhost_cxt Instancs Name | ConfigSamplel
-3 3 ConfigSampledlrc Type Name GontigSample
33 Consalelh|rtc Description GConfiguration example co.
Wersion 10
. . . Wendar Moriaki Ando, AIST
0 MyService ProviderOlrte :. _— + Categary example
27 SequencelnComponentl|rc - CorTESampRT State IHACTIVE
27 SequenceQutGomponentlric MyServiceProviderD Bl & ExecutionGontex:
State RUNNING
Kind PERIODIC
Rate 10004
SequenceDutComponentd SequencelnComponentd
=] Configuration View 52 . Manager Control Wiew ‘ Composite Component View | AT Log View =0
ComponentMame: ConfieSamplel  ConfigurationSet: default F=re I
active | config [ [name | Walue | 5
@ default double_parami 011 A I
double paraml ekl .
o mode(l int_paraml 0 el I
[ mode1 int_paraml 1
str_paramll hoge
str_paraml dara
wector_param 0010202040
wER JEND AEfD Al | 3]
— 4 +
|Sai2 Pos: (31019) Size: ©93.25) |
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Screen layout

27
Iri-@
% Mame Servl.. 58 . Repository't. | =

s &S .
2 AT 1921681212
- [ localhost localdomainfhost_ext

3 ConfigSamplelfrtc
3 Consolelnlfrc

w13 GonsoleOutllrte

<) manaeer|mer

<10 MyServiceProviderOte
7 SequencelnCompanentd|rtc
3 SequenceOutComponentllte

#EL

B 00 AT H
[ s | Q- |7 (3|l - -

C R

IO x|
[} |”T RT System E >

= ‘ Ny

System editor

MyGerviceProvider

SequenceOutComponent

[ ]
ontiEaamplel

SequencelnGomponentd

= ﬁ‘]f?/%ﬂﬂ _— . e

| [ZosZ=

[18

25 ConfigSampled
Tnstance Natmie

[[astive | confie [ [Tname [ Value | B

@ dofault double_paramll 071 bl
double param! ag 8

c madell i paranl H Sl

s modet int paraml 1
str_paramd hoee

Configuration vie
TR JB10 610

Type Name GConfigSample
Description Gonfiguration example co.
Version
Vendor Noriski Ando, AIST
Gategary example
State INACTIVE
E &8 ExecutionContex

State RUNKNING

Kind PERIODIC

Rate 10000

ConfigSample0

S0 Pos: (310119) Size: §3.25)

[ Gonfiguration View - Manaeer Contral Wi &3

T Composite Oompon} AT RT Loe V\evq = EW

module

Fork

Shutdown

Manager view

=] Configuration

anager Gon (@] Composite G (RT Exeeution G £3 & RT Loe View| ~ O

component: ConsaleOutd

1 .
=] Configuration Wiew (. Manager Contral Vi (. Composite Compon 27 . RT Log"

Execution Context

o0 tpohent: ‘ccc

| type: |PeriodicECShared |

component

Conzolelnd
GonzoleOutd

port

Consolelnl.out
ConzoleOutlin

rate: |10002

L
(

Composite component view

]
el = e = Gonfiguration (. Manager Con (. Gomposite G (. Execution G (. RT Log Wiew 3 = B8
participatel
Ldm IU)ERIODIC component “ time lewvel catmponent logeer message [ ]
tate RUNNING TR 111=14= ERROR  Motifyl RTC test log!
ERROR  Maotifyl RTG test lng!
. . ERROR  MaotifyQ RTC test log! =
ERROR  Matifyl RTG test log!
Execution context view SRR eid  ATS  tom b
ERROR  Motifyl RTG test log! B
ERROR  NotifyQ RTG test log!
ERROR  Motifyl RTC test log!
2011-04- ERROR Botifell EIC test log!
2011-04-28 test log!
2011-04-28] . test lng!
2011-04-24] test log!
2011-04-29 L 0 g view test log!
2011-04-24] test log! >
<
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Preparation ~l

MIDDLEWARE

m Start the Naming Service

m [Start menu]—[All programs]—[OpenRTM-aist
1.1]—[C++]—[Tools]—[Start Naming Service]

m Start the ConsoleinComp

m [Start menu]—[All programs]—[OpenRTM-aist
1.1]—[C++]—[components]
—[examples]— [ConsolelInComp.exe]

m Start the ConsoleOutComp

[Start menu]—[All programs]—[OpenRTM-aist 1.1]—[C++]—[components]
—[examples]— [ConsoleOutComp.exe]
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Launch the tool Al

MIDDLEWARE

m |In Windows
e Double-click on Eclipse.exe

m |n Unix

e JStart it from the command line
> e.8. $ /usr/local/Eclipse/eclipse

m Select your workspace location m Changing the workspace:

x
D5 — AOER e E REEY W-AE UIphRLAT
Bl SOK 9200 2L V10T o A, - tsshit >
e RO
=822, 00l IO.¥Tech-P|rtS¥EclipseRTMl ;I ﬂl Eﬁbé'@} Chelsi )
FATRHIELY G| +Shift+u
T COERET I+ b LTERL., SfEomERERT LU . (=) e
Fotn | W BBIRE AL
W TEEE Crl#Shift+s
s e A e
FE@h .
*Workspaces i .
BRI F&
FTE AN IR O ¥
1 1 : : ' oy ETTRICED. Gtrl+P
Projects and files created in Eclipse are saved in —
P I P L = i T
| | ]
the directory specified as the Workspace. oy
o7y THAA = b
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Preparation

m Close the Welcome Screen
m Only on the first time starting Eclipse

& Java — Eclipse SDK

JELEY SRR LR ;E’f =R fEERA

m Change the perspective

(DClick the “Change perspective” button

in the top right, and select “Other”

=10l x|

ﬁ’ ﬁJ Java
T 5‘1 Java &0
5 T Bl

*Perspective
A tool in Eclipse.
Changes the menus, toolbars, editors,
views, etc. to match the perspective’s
goals.

vy
L Uncategorized

@2Select “RTSystemEditor”

& N ARBTTERK =101 x|

E@crc++

B3OS UAT M — THRF0-5-
& Java F720H

'EgJJ = (RS

e 1

T Sycte
R"RTO Builder
£7%- .maﬁft

st |
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Basic operation of RTSystemEditor

m Connect to name servers
i - =5

" & & LY fini X g MHame Service g \I\ @ Repnsitory\.fie]

e | P AL =BT ELARA A LTHEED, |
T —*|, e
oo R
| iy s St I | | {Address:Port) — :ﬁ S
550 8 AT focalhost ;
~ 5 MO0 N host_cxt
i1 1 Gonsolelnl|rs

= RAT D
ok | = | L5 1 ConsoleOutDlrc

%
B it~ 38 b
tl‘m U N y
g % Specify the name server’ s address and
4991 hiEm port. The default port can be changed in
the settings screen.
m Open a new system .
ZrbE REE PRS- BEW FOTIDME EBTR koW ATH
d' | [ |l o Q-] -0 | B @R [5 & RTG-OANope. 5
e Itor 8 Name 5 I lﬁﬂepQS\q:ﬁ W =5‘Wﬁ7niﬁ-&i@ ~ =0
ti v RS s Il (&
= AT localhost B AT System Diagram
&~ [J MOON[host_cxt System 1D
w13 Gonsolelndlrtc Kind QNLINE
33 GansoleOutl e Create Date
Update Date
Editor — - Eclipse 5DK Gonposite  Mere
EE TEF—FN  tE3E)
BN Y R
ice B @ RepositaryWie
-+ )
% i j | I} S 1 Gonfiguration Ve 52 T Manager Gontrol | T Gomposite Gompo | &T Execution Gontex | &T KT Log Visw| = 5
' CompanentMame: [ GonfigurationSet | o |
active | confie [ [name [ Value | o
E= )l
R BN I BN HIlfR 7 &
|

e
)

13
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Creating a new RT-System

m Placing RT-Components

f‘ Name S EE @ HEFIDSI‘tW = E-\ =1 *S =tem D|a Farm

g AT localhost :
8- [ MOONhost_cxt ;
1 CongolelnOlrte 1 |
L CongoleOut|rc | :
" Conzolelhl T ____| '
*Drag the target component fromthe | SR |
hame server view
m Connecting ports
(DDrag from the source port (@Enter the cONNECHiON  mrrre— —-—
to the target port § Gl PP e

i ]
» framerd Pl e
ConnectarProtfile® AR LTS W
Name ut_in
Conzalelnhl CofaleOutd B T Timedlons =

Inferface Typs:  |CORBAAny =
Dataflow Type Fush - |

!

Subscription Type : |Flush - ST——— ] I ] T RT tog Vi | = 01 :
Push Rate(Hz} | ComporantHare: Condurationsiat | a1 :
| [t Tl T [ame Tt T |

o e | : = !
|

*:The cursor changes to indicate incompatible = __ |
ports, such as mis-matched port profiles. J =t e
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Creating a new RT-System

*Systam Disgram [ |_ ,I
= = ‘ |__ Activate @) Gtk AT
GConsolelnd *ToneolB0u | Deactivate (i) CirbAlt+D Py
= T J B a2
R — Feset (@ = A0l
: ; Exit © -
| vam
QI B et ) GueAnA
Deactivate 04 CtrlsAls D Start 2
Stop 06
Exit ()
FEE T =R MRS
iﬁ' g TSABTR -
. HES T~ R
&L= ONES
O UREEERS
iguration Wie 33 . &T Manager Gontrol r _
DU
Conlguration ¢ Dokt puite onenthame: SomeoleOutd - GonfigurationSet:
ComponentHams s | config [ [ .name T8 Mmare e | Componi Gomps| K Eevcuton Covnme | K T Log Y
[sctive [ conts “; putsneil o default &8 All Start () P i |
& it ey - [ [ Tl Tinm | —
. B Al S () 1@ All Stap (W) 4}
78 Al Sxe 9 Open..
Open. Save
e Save fis
ot Open and Restore.
Open and Rastors J | |
O ! Ok Ftacrn. Open and Quick Restore — == ] o {ay &

m Activate the components

: Activating individually X Activating all at once

m Sample execution
(1 Enter numbers into Consoleln

@They will be displayed by ConsoleOut

B ConsoleOutComp.exe,

*To stop, use Deactivate

onsolelnGomp.exe

*To remove a connection,
delete the connection line.

ut 1

2011.7.25 BEEILEM I RIMESS

15



RT-Component control ?\T

Action Explanation

Activate Start RTC execution

Deactivate | Stop RTC execution

Reset Reset the RTC from the Error state
Exit Stop the RTC and cause it to exit
Start Start the Execution Context

Stop Stop the Execution Context

M Individual component control M All components (entire RT-System) control

L 2HH)
- | B @R R

= e e O )

g All Activate (G

fictivate (A City |+ Alt+E

Ceactivate (i) i+ lt+D @ A&l Deactivate (H
Feset Q1 &2 All Start B)
Exit (E & Al Stop (M)
Start Jpen..
Stop G Save
. — e N Save fs.
Sequencelnlion RS —7 MOTERY SequencelhComponentd
T e TRRY (Inen and Reztore
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DataPort connector profiles RT

ltem Meaning

Name Connector name

DataType Transported data type (TimedOctet, LaserScan, etc.)

InterfaceType Type of transport in use

DataFlowType Type of data transmission (push, pull, etc.)

SubscriptionType Data transmission timing when DataFlowType is Push.

Push Rate Data rate in Hertz. Only used when SubscriptionType is Periodic.

Push Policy Data transmission policy. Only used when SubscriptionType is New or Periodic.
Skip Count Data skip count. Only used when Push Policy is Skip.

m  SubscriptionType
m New: Send when new data is written to the port’ s buffer.
m Periodic: Send at a fixed rate.
m Flush: Send immediately without buffering.

m Push Policy
m all: Send all data.
m fifo: Send data one at a time in FIFO order.
m skip: Send intermittent data at the configured rate.
m new: Send only new data, deleting older data in the buffer.
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DataPort connector profiles <Y

MIDDLEWARE

ltem Meaning
Buffer length Length of the output port’ s buffer.

Action to take when the output port’ s buffer becomes full. Select from overwrite,
block and do_nothing.

Buffer write timeout | Time in seconds before timeout when writing data (O for none).

Action to take when the input port’ s buffer is empty when reading. Choose from
readback, do_nothing and block.

Buffer read timeout | Time in seconds before timeout when writing data (0 for none).

Buffer full policy

Buffer empty policy

X *The settings can be configured separately on the input and
output ports.
::::TmrProfib&)&::::szii:;ut GonzoleOutl.in . BUffer POIicy
. = m overwrite
Dataflow Type : Ipush ;I .
St e [ r m readback: Re-read the most recent value
Push Rate{Hz} : |
e 2 = m block
v EFRA. ]
Buffer {Outpart) ——————— —Buffer hporth ——————————————— . d o_n 0 t h I n g
Buffer length : [0 || Buffer length: e
Buffer full palicy : foverorite g Buffer full palicy : Im - . . . . .
cute et 0 || et et T *When the buffer policy is block and a timeout time is set,
e R || e the timeout event will occur after the timeout.
e
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ServicePort connector profiles

ltem Meaning

Name Connector name

Interface Specifies the interfaces to connect. A single ServicePort may offer or use many
information Servicelnterfaces. This specifies which to actually connect.

& Port Profile x|
A= bF0IrANEAA LTS
Mame : |MyServiceODnsumerEI.MyService_MyServicePrDviderD.MyService
o =2
Consumer | Provider | B
pI=F1l |
Hillps: |
(7) ok I gz
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Preparation

m Start the ConfigSampleComp
m [Start menu]—[All programs]—[OpenRTM-aist
1.1]—[C++]—[components]
—[examples]—[ConfigSampleComp.exe]

¥ ConfigSampleComp.exe

& RT Sysiem Editor - - Eclipss SDE

=g
rAnE) BEE FEF-HY R ToUhhE WITE 0RO AL
o oae |t ¥ £ Bt - v | W R [ Y ATG-CANope. 5 ™
& Moms & 01 ) Reagosit | = B[ s5vstem Diseram i3 JoFe- & vS0
= FOHF= | 18 =
a = s Conlwsampled
Fath URI locatost/ HOON ot ¢
Ftance Hame  ConlwSampiel]
-——- Typm Name Comil g Sample
Cos y Consoielh [ Conlauration nzamgle
Corssulekl ConsalkeOutl) - s
Vinndor Mewiski Ando, AIST
Category example
State ACTIVE
properins
imolementatic ConfieSample |

fpename  ConfgSample

description  Configurstion example
wergion 0
[t =set in conf file bondce Norighs fnda, AT
category exhmple

. . . . activity type DutaFlomCancenent
Ceetiewation W 51 AT Managar Contro | AT Compasita Com | & Execution Cont | &T AT Lot View| = O s aeance 10
p Fonrcsarlonl ftach — o160+
active | config name Voke - conl detanlte 0
& Id-dmh | okl poeasdl ]' 5 . _an | conl detaullr 1
[s moded) ‘:‘:‘t‘:ﬁa ™ SJ?'J Fyil cont el & 01960
[=] model it pawaml 1 conl detoull & 099
paraml delault conf detault s detault
sepwaml ﬁ;:':‘f:{'h“l’}' ] contdstaults” detault st i cont ik
et pant i conl dedauiita 0010203040608
conl modellin 1245
conf modelin 98TEG

conf.modell de 2141500053820703228
& u " f el de 2 71020 B24EE0M45205 »
_nu | m | T . = g
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Configuration view

Al

MIDDLEWARE

m View and edit the configuration parameters of an RTC

Changed value

double_parami

*:Use the “Edit” button to edit all values at once it paran()
using a GUI it param

If the “Apply” checkbox is on, edited values will be ™"
applied to the RTC immediately when changed. -4
Configuration
X ' ' : constraint
*:Configuration sets can be applied from the above tab. violation

| Configuration Wiew 52 AT Manaeer Control View | RT Composite Component View | &T Execution Context View | &T RT Log View =08
ComponentMame: ConfigSample0 ConfigurationSet: default P | [ - Configuration 5'
active | config | name | Walue 5
[ default double_param 10 iHH
double paraml -059 R
e made0 itit_parami 150 Feutl |
e model int_param1 1
=tr_parami default
=tr_param default zet in conf file
wector_param( 0.001,0203040506
detault I model | model |
ConfigurationSet © default
we | oem | EER B B | double paramd

[

A | +
|-0.59

e

O [REEDG TR LTS e ) ) |
' =

Iﬁ“ default " model " maodel ‘

|c|efau|t zet in conf file

0010203040504

=] ween |

Apply checkbox

2011.7.25 EHEEISERIE RTMESS
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Setting configuration parameters ~l

MIDDLEWARE

® |In rtc.conf

[Category].[Component name].config_file: [Configuration file name]

:e.g. example.ConfigSample.config file: configsample.conf

® In the configuration file
e C(Configuration parameter

conf.[Component name].[Parameter]: [Default value]

>¢e.g. conf.mode0.int_param0: 123 These should be set
e Widget information by the component
_ . developer, not the
conf.__widget__[Parameter] : [Widget type] component user.
Xe.g. conf._widget_.str_paramO: radio
e Constraints information RTGBuilder can be
. . used to set these
conf.__constraints__[Parameter]: [Constraints] values.

:e.g. conf._constraints_.str paramO: (bar,foo,foo,dara)

conf._ _[Component name].[Parameter]: [Constraints]

:e.g. conf._mode1l.str paramO: (bar2,fo02,dara2)
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Preparation

m Start the CameraViewerComp

m [Start menu]—[All programs]—[OpenRTM-aist
1.1]—=[C++]—[components]
—[opencv _rtcs]—[CameraViewerComp.exe]
m Start the DirectShowCamComp

m [Start menu]—[All programs]—[OpenRTM-aist
1.1]—=[C++]—[components]
—[opencv _rtcs]—[DirectShowCamComp.exe]

m Start some image processing components

m [Start menu]—[All programs]—[OpenRTM-aist
1.1]—[C++]—[components]
—[opencv _rtecs]—[FlipComp.exe]

m [Start menu]—[All programs]—[OpenRTM-aist
1.1]—=[C++]—[components]
— [opencv _rtcs]—[EdgeComp.exe]

2011.7.25 EHEEISERIE RTMESS
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System construction

m Place the following components in the system editor

m DirectShowCam
m Flip
m Edge
m CameraViewer

& RT System Editor — Eclipse SDK _|EI 5[
TefILE) HREE TEF-MN EEO JoUchME ETE DR Ao
Ioa-H @ e | @R Q-0 -4 - £ B RTC-GhNope. 5
% Wame 5 52 60 Reposit | = O G #5ystem Dizgram F N =N =ETTTE T ¥ =g
fir | &3 & & 7 IO = [i& -
= AT localhost B 13 GameraViewer]
& 3 MOONIhost cxt Path URI localhost/MOON host o
') Gamera{l’lewarﬂlrlc - Instance Mame  GameralfiewerQ
53 ConfigSamplelirtc - Type Name Gameraliewer
2.7 Gonsolelndlric DirectShowGami Flipn Description USE Camera Manitor ¢
2 GonzoleOutd|rte Wrgion 100
= DirectShawCamilre Wendar AIST
77 Edeellric Category example
23 FlipOlrte State INACTIVE
properties
Camera Viewerll 8 f""”e‘j
= &8 ExecutionGor
1D a
Edeel State  RUNNING
Kind PERICDIC
Rate 10000
= ¥ InPart
= Gonfiewation 52 . &1 Manager Gont | &T Composite Go| &1 Execution Go | &T RT Log view | = O ga’"ET e
ata Type : ameralmage
Gomponenthame: Gamera’ GonfieurationSet: default B I Interface Typ corba_cdr
= - Dataflow Typ pullpush
active | config I nare I Walue | - 7
IS Jetault ‘mage'he‘if‘nt %;g bliiliz] | _ Suhsc:lptlnn Any
image i S properties
A = B% OutPart
MHame Kew out

Data Type  IDLRTC/Timedlone1.(

Interface Typ corba_cdr

Dataflow Typ pullpush

Subscription ” flushnew periodic
properties

s iEm i e | I £ B¥ OutPort : _l;l
— 4 »

0 Pos: (399.96) Size: (9998) |
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Making the system ~l

MIDDLEWARE

m Connecting Flip e — —
= Connect DirectShowCam — e |
Flip — CameraViewer == e B £
(Use the default connection B =
profile).
m Select AllActivate S — =
JI T T N | | |

flip_ mode=1 flip_mode=0 flip_mode=-1
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~ 1

Changing the system LAY

m Replace Flip with Edge
m Select the connections to Flip
m Drag the end of the connections at Flip to Edge’ s ports.

m Use the default connector profile. |

IHMD MRD TEF-HE BRE TUUDNE ERE L saTe Frinl MRD TEF-HN ARE TOUIOMD WHE LR AATH
T3 ful =i PRRR Q| L 1 RTC-Clben y ® T3 ful il | PERR Q| L 1 AIO-CANe o *
o 11 (0 Papont | ' O 2 st S 2 o=l FET R 8 tieme s 11 00 Papont | ' 0| 8 shreiem haram 5 o=l EET R
@z & @ - FT T — | —
t  #1 natuat 1 Gy Daram
congost o een
Caman st A 3 — il
e = i o
7 Carsaiebiire [rm—— Tiga it Ledete D
 Corsaieloh ) 4
DrwctEhomdcamd 1 r 3
Floye L |
' ' e
St St
T Comtmuntion 11 Warsepe Cont | I Compre £ R Esectin Co | Y T it Vi st 1 [ Vasager Cont | BT Compite | BT Evvontion G | R KT Lo Viem| =
B Coln et Coln et 1
actvn | conte e I (== [Vaha 1 - |
SN MR "
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Saving and restoring systems

m Right-click on the editor.
m Select “Save as--” from the context menu.

m In the “Profile Information” screen, provide a vendor name, system name,
version and file name.

& RT System Editor - - Eclipae SDK
FrinE) WD FEF-ME GRE JoTbhE MEE ORI oLt

Iri-fel | o | RG-S -] - - - -

[ temes ™\ O Fepost] = O) i Sioniibmaminh,

RT Systam Editor - ~ Eclipsn SDK
{IVED IRME) TEF-RQD WRE 7

i} N T

NFAHE WEE DO ATH
W@ P EERE QO T iE
|~ 0

[RET

System Name: [Samole

o

9. L l
Cames sV ever) Lrchis e
0 A St ()
T Al Stop () b Hﬂ.ﬁlam"ﬂ sy
o
2mve [ Camerslismer FETHD)
[ Configueatia Open and Restire.. thnd‘nmu"nnwm] =n
‘Open and Quick Restare.
actve_| contie [ | rama [ value:
st
el | e iBfi HIBE Bl eI | |

*The system will be saved as an RTSProfile in XML format.
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Saving and restoring systems ~l

MIDDLEWARE

m Close the editor.
m Restart the components.
m Start an editor, right-click in it, and select one of these options:

& RT System Editor Eclipse SDK
F7AILED %ﬁ%() TEF-M #BFEE F0IHMP ETE 000 ANFH

. Open [ - | G o oo | B W ERER QS ] o 9 [0 RTC-CANope. 5

8 Name S 32 @ Reposf }" 0 System Disgram = 0|2 yoi57- R ¥ =0
IFEE ForE [i&
. Open and Restore
HOOMast ot BT F b
ameraViewerlOite ) L 2 2 2 ) e
- reste
. E EE;::D'ETEW Okt [ All Activate @ | lsteDae
= Open and Quick Restore e
=2 Al Stert (@)
@ All Stop ()
: [ O
m Select the file you saved =
nnnnnnnnnnnnn
. I Open and Quick Restore
previously.
[ Gonfieuration 22 . &T Manager Gant | &T Composite G| &T Exceution Ga | &1 AT Log Vien| = O
Gomparent Name: [ Confieurationet: | W |
active | confie [ ['name [ Value | o
S
(i JEND JEAD il
] "y [ 5
| o |

2 0pen: Load the used components only.
Open and restore: Load the system, restoring connections and configurations
parameters.
Open and Quick Restore: Same as above, but search for components using IOR only.
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Execution Context view ~l

MIDDLEWARE

m Displays the Execution Contexts the RTC is participating in.

£ Configuration | &T Manager Con |RT Composite G | &T Execution & 53 &T FT Log View| — O

component:  CongolaCut)

Execution Context rate: 10002 |
Egrr:?cczgatelj .Na e Yalue
ll<.ljir‘||:| E‘E RIODIC
2tnant'||;nnent_state ﬁﬂ%%%iTE
;:r:?éipants EDHSDEOMU
T hanF
FRuF

|]

Attribute Explanation

id The EC’ s ID. For online editors, the context_handle.

kind The EC’ s type (PERIODIC/EVENT_DRIVEN/OTHER).
state The EC’ s state (RUNNING/STOPPING).

component state | The RTC’ s state in the EC (ACTIVE/INACTIVE/ERROR).
owner The RTC that owns the EC.

participants The number of RTCs participating in the EC.

It is also possible to change EC execution rates, start/stop ECs, and manage
attached RTCs.
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Manager view

m Manage RTC instances.

anager Contral View
Loadable Modules e | Loz
Loaded Modules Unload

URL:

RTC type e Setting configuration parameters

selection _ . _
m  Specify parameters in the following format:
conf.[configuration set].[Parameter]=[Value]
Controller
Parameter : T_':."I:IE : Consolelh W
inztance_name=inl &conf.model.input_mode=AMNY&conf. model.inp

[ i i le=1000
Setting configuration ut_cycle |

parameters o
ok | =t |
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Log view

logs received from the selected RTC
o Ty
] Configuration (. Manager Con (. Composite G (. Execution C (. BT Log YWiew 3 =0
componemt time level component lngeet mhessage i X I n d e V e I 0 p m e n t
Matifyl 2011-04-23 . ERROR  Motif«0 RTC tezt log! "
Motify1 2011-04-23 . ERROR  Motifyl RTC tezt log!
2011-04-23 . ERROR Motify0 RTC test |og!
2011-04-23 . ERROR  Motifwl RTC tezt log!
2011-04-23 . ERROR  Motifv0 RTC tezt log!
2011-04-22 . ERROR Motifyl RTC test |og! B
2011-04-23 . ERROR  Maotifv0 RTC tezt log!
2011-04-23 . ERROR  Motifyl RTC tezt log!
2011-04-23 . ERROR  Motif«0 RTC test log!
2011-04-23 . ERROR  Motifyl RTC tezt log!
2011-04-23 . ERROR  Motify0 RTC test log!
2011-04-23 . ERROR  Motifwl RTC tezt log!
< ||| 20011-04-28 . ERROR  MotifyO RTC tezt log!
— — | 2011-04-28 .. ERROR  Motifvl RTC test log! o
'ERFOR v« | 3
O Startmg and stopping Ioggmg e Log mformatlon filtering
T T ~
! F'.c:twate Y] Citrl+dlt+& l._ﬂat' Pn:twate £y Crl+Alt+A
Deactivate G0 Ctrl+alt+D Deactivate (i) Ctrl+alt+D
Reset Q) Reset Q)
Exit (E} Exit (E)
Start (D Start (2} T'.
Stop G0 Stop 0 e
HHE A3 MR fEE A -2 MOPER
IFRTRE IFrTRH
tHE Tt - MR R FERTRR
OAUNERRHLS k OHURES{S I
Create Profile Table Create Profile Table 3 |
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Composite components

m Treat several RTCs as a single RTC.

e Creating a composite component
(PDSelect several components and right-click

3 Delete

[ Al Activate
& All Deactivate

SedErceluampn G2 All Start
5@ Al Stop

Cpen..

Save

Save Ac..

Cpen and Restore

Cpen and Quick Restore...

x|
Manager : [localhost localdamsin/ mansgsr =
Mame:  [CompositeSample
Type [PeriodicEGShared =
Path:  [1921681212 |
onentd Short s
10 Lone FATHEIRE)
ent0 Float —nl
nt0. Double SR
et ShortSeq
eniD.LoneSeq
et FloatSeq
0. DoubleSeq
Port = Short
S Lon
S o
S oul
S
S
Sequen mponen
SequenceQutComponentD. DoubleSeq
-OK s XA

@Specify the new component’ s properties

& New Composite Component

@ The composite component

M Mame Servi. I3 F{epository\.l’...| =0
fir W T

¥System Diagram X

2 AT 1921681 M%7

El. localhost localdomainhost fet
-3 CompoziteSample|rs
-1 3 GonfigSampledfrec

----- 17 CanzoleOutOlre

----- Mo manager |mer

----- 10 MyServiceGonsumerQric

----- 20 MyServiceProviderO|rc

----- 11 SequencelnCGompanentO|rtc
----- 10 SequenceCutComponentD|rte

CompoziteSample

Al

MIDDLEWARE

ltem Meaning

Manager

Select the manager to manage the RTC

Name

The composite RTC’ s instance name

Type

The type of composite component

Path

The path to the composite component

Port

The ports to export from the component

*Ports connected outside the composite component are
always public.
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Composite components
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m Composite component types

Type name Explanation

PeriodicECShared Share only the EC. State is not shared.

PeriodicStateShared | Share state and the EC.

Grouping Just group the components in the tool.

m Composite component editor

® Double-click the component

p
U_P'l-l #*5yztem Diagram i *Compositesample X

SequencelnComponentd  SequenceOutComponentl

to display.

Public port

Private ports

¢ Additional components can be
added to the composition (all
ports will be private).

¢ Components can be removed from
the composition (it will be
displayed in the parent editor
again).
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Composite components
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m Publicport settings

e Composite component view

Configuration \.-"iewl Manager Contral View (RT Composite Gomponent Wiew §3 RT Log View| =8
n

P u b I I c po r t component: |Per indicECGSharedComposited type: |F‘eriodicECShared - . . .
inf - y[coroe [ = s | >XEdit the port information
I n 0 r m a t |0 n | SequencelhComponentd Short .

O SequencelnComponent Lone Al | a n d c I I G k b A p p I y ”»

| SequencelhComponentd Float -

| SequencelhCGomponentd Double

| SequencelhComponentd ShortSeq

| SequencelhCGomponentd LoneSeq

| SequencelhComponentd FloatSeq

| SequencelhCGomponentd DoubleSeq

| SequenceOutComponent(]) Short —

O SequenceJutComponent( Long

| SequenceutComponent(]) Float

| SequenceQutComponent( Double

JF] Canuanca it amnonen ChretCan LI

e Composite component editor

*Making private ports public ¥Making public ports private

Create Compozite Companent |

MY

Al Discanmett

3 B Al Activate

3 B All Deactivate
3 £l Mizcornect k 3 &2 Al Start

3 08 All Stop

Greate Composite Gomponent |

Sequen Al Activate
@ All Deactivate Sequer  Cpen.
52 Al S
O Save fe. Ports connected
2 All Stop Open and Restore..
Open. Open and Quick Restore.. externa"y to the
Save fz..

Open and Restore..

Open and Quick Restore.

component cannot be
made private.
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Composite components ~l
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m Decomposing composite components

(DRight-click on the composite component and select “Decompose...”

@The internal components will be displayed again.

M Name Servi. &3 F{epository\.-‘...| =0 *#5ystem Diagram X S Mame Servi. 23 RepositoryV...| = 3| s #5ystem Diagram X
R | . o | ERSs T

s | = AT 1921681212
fictivate & localhost localdomain|host_cxt
Deactivate ..... 10 CanfigSample0|rte

. F—— Resat ----- 27 Consolehnllrc

----- 13 ConsoleCutlrte Finalize """ 7 GansaleOutllre

----- M1 manager|mer Exit """ M manager|mer

-5 MyServiceProviderOlrtc ed 3 MyServiceProviderQlrts

..... 71 SequencelnCompanentdlrte Start ~1_¢ SequencelnCompanent|rtc

e SequenceOutComponentd|re Stop -2 SequenceCutCaompanentdfrts

. m n—
PeriodicEGohare Create Compozite Component

Oper With System Diagram Editar T h e n a me ser V er SequenceOutComponentd  SequencelnGampanent]
— =% registration is also
r— removed.

¥ Delete

*:Deleting a composite component from the editor does not decompose it.

| 2011.7.25 EHEEISERIE RTMESS 36 |



Offline editor

m Build RT-Systems using RT-Component profiles.
m Components do not need to be executing.

& RT System Editor — Offline System Diagram — Eclipse SDK - |EI 1'

FrE REE TEF-bN BEE J0VIIME TR LBl sglTH

Jﬁi[@—JMLLﬁ'QJLd'J?'%'“-<b--- T4 | RT RT System F &

I Name Servi.. @Repository\-‘... %\':'_i ofr *0ffline System Diagram 53 b % ==
O, Bl % |
I B £ G¥Tech-Arts¥Eclinse RTMEFE ¥ Rtc = W [mageFrocess |
g =2 Sample | Instance Mame  ImageProcess_1 |
EJ CameraCompanent (GameraCamp | | Type I.‘Ja.me ImageFrocess
I i1 b ImageProcess(ImageProcess g, I DBSC.I’IptIDI’T Image Processing RTC
55 ImageViewer Imageiewerxml) ImageViewer 1 ” Wersion 104 |
TmaegeFrocesz ] Wendor AT
I Catesory Sample
I F ” = ¥A nPort |
| Name Din
I GameraGomponent_1 Data Type  RTC:TimedOctetSeq
I || £ ¥ OutPort
| Name: Dot
I I Data Type  RTC:TimedOctetSeq
| || = B ServicePort |
Mame CapPart
I I | =] ﬁ Fortinterface| |
| H H ” Interface Cameralhfo
I Offllne System edltor Type Nan Cameralnfo

” Port Inter REQUIRED |

Repository view L i S —|| |

— — — — — —— — — — — — — — a
ﬁonfigurat\on View 53 Manaeer Contral Wiew ‘ Composite Component View | RT Log View "a| Pro perty vlew

ComponentMame: ImageProcess_1  GonfigurationSat: [ iRE |

| active |cnnfig | name |Va|ue | &R || |
| el [ |

Configuration view

|
| "
DR T W—

[ oom oem eew em w .

L?EE\Q | IBA0 |_ﬁ

2011.7.25 HiEEILEH IR RTVESS 37



Settings screen Qal

m State and connection observer
o Settings relating to the RTC observer
e Instead of RTSE polling RTCs for information, the RTCs send heartbeats to

e Requires OpenRTM-aist-1.1 or newer.
| 21IE=A | e o e o
5 — 4
. PREBEA T -
Java M—FE— L
RT Mame Service Wiew P b MR .
RT Repository Wiew sialRE -
= RT System Editor = b - hEIEERE @

A5 IT8

18
Rl ms (0 $HFEEIEAS 1000000 AL MBS0

Welocity UL

m Use heartbeats: Use heartbeat information to detect liveliness.
m Heartheat period: The maximum length of time to allow between heartbeats.

m Heartbeat count: If the heartbeat of an RTC fails this many times in a row, the
RTC is determined to have failed.
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Settings screen

m RT Name Service View - Connections — Connection period
® The period at which to update the name service view.

=18l x]
Fi—A7 e -
[E2 3
.. Ant Eix
B Java ) ) JEEIER: | 1000 me (0=4E5%/EEA S 1000000 [SEALAEESE0
7 RT%% Serviee Vew| | o b bEE: [ D8 S-S Semem
© L TEIEA
RT Repository Wiew
-- RT Swstem Editor
(- RtcBuilder

m RT Name Service View — Frequency - Timeout
e Time to wait for a response from remote objects in the name service view

_ioi
[AE— i o

.. At [E1ER
- Java ’7*91' LPIMEEIERE [ 1000 ms 0S4 LPok 20000 ‘

-- RT System Editor
(- RitcBuilder

If the connection period is set to
0, the name server view will
not update.
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