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SmartSoft MDSD Toolchai
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122 DeployServoExample
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~ = DeployServoExample
DeploySenvoE xample
» U Imports (2)
» U Applied Profiles 3)
[2] DeployServoExample
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[ ] (= UML Elements

= SmartSoft Component
(@ SmartTask

» [@ SmartMainState

» A SmartMutex
(Y SmartTimer

SmartiniParameterGroup

B
]

SmarServo SmartJovstickServer

ush_semver. <Undefined= 1]

joystickClient: <Undefined= [1] _p

» b SmartSendClient

+ P SmartPushNewestClient
+ P SmartPushTimedClient
» p SmartQueryClient

» p SmartEventClient

+ b SmartstateClient

+ b SmartParameterClient

(= SmartSoft Deployment
& CorbaNamingService
" Connection

[2] DeployServoExample

E Properties 82 . B Console|[R] Recipes

DeployServoExample::DeployServoExample

Profile - orbaSmartSoftDevice  (from CorbaSmartSoft)
Comments » = ip: String [1.1]=192.168.0.1

Constraints » & deployed: DeployType [1..1] = remote
Acvanced » [ usemame: Stiing [1..1] = asteck

» & directory: String [1..1] = deployServo
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Development Process

U

<<Sourcecade / Binary>>
SmartComponent

= |

T

\/| Toolchain

Idea / Requirement | -—
U
<<PIM-element>>
SmartComponent E
<<PIM-element>> []
SmartTask
isPeriodic : true
priority : unknown ] ]
period : 1000 ms required devices :
weet : 100 ms (requirement) RS232 : unknown
isRealtime : true
U
<<PSM-element>>
SmartComponent {l
<<PSM-element>> platform : ]
RTAITask Linux (RTAI)
isPeriodic : true
priority : unknown ) )
period : 1000 ms required devices :
weet : 80 ms (estimation) RS232 : unknown
2
<<PSM-element>>
SmartComponent {l
<<PSM-element>> p:?'ﬂormﬁm ]
inux
_____RTAITask aBU frel Pe700
isPeriodic : true IP: 192.168.100.2
priority : 7 (accorrding to RMS) oo
period : 1000 ms required devices :
weet : 85 ms (measurement) RS232 : /dev/tlyS2

idea

y

PIM

y

PSM / PSI

y

deployment

y

runtime
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> Example 1: Servo (RTAI-Linux) 2,
idea I
* introduction into overall MDSD
process via simple example
e hard realtime in servo
component
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> Example 1: Servo (RTAI-Linux) 2,
w
om e Hzgat:‘:'eat;h-iejt Zn f‘j""““;'e'p @~y % & @ % e nlE | ]%/o idea
. 2%
DeployServoExam Qo/‘h
%
(A
CorbaNamingService Qo)
SmartServo [:} SmartJoystickServer [:}
® .
' e
SmartServo component . SmartJoystickServer component
- will be created in the following demo - preexisting component (COTS)
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SmartServo component .
- will be created in the following demo
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SmartSoft MDSD Toolchain
Example 1: Servo (RTAI-Linux)

3
7]

>

|l -«———— Period (10 to 22 m5) ——=
— |<— Neutral Pulse Width (1500 ps)

—-‘ Minimum
— |—— Maximum

onTime

crrsan [:}/

joystickClient: <Undefined> [1] 'E

ud
re

= smartsoft Component
(3 SmantTask
» [ SmartMainState
v A2 SmarthMutex
(Y SmartTimer
SmartiniFarameterGroup
» P SmartSendClient
» P SmartPushMNewestClient
» P SmartPushTimedClient
» P SmartQueryClient
» P SmartEventClient
» P SmartStateClient
» P SmartParameterClient
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Example 1: Servo (RTAI-Linux)

Q@ Q@ AL
ServoTask PositionTask PositionLock [E joystickClient
777 25 >
Q
G/;?') ’7) ’?‘@
7, Q!

)
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create PIM using
the elements
offered by the
SmartSoft MDSD
Toolchain palette
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< Palette
[ Select
{1 Marquee
= UML Links
= UNML Elements
= SmartSoft Component 4
/_Q SmartTask
v 3 SmarthainState
v A7 Smarthiutex
(0 SmartTimer
SmartiniFarameterGroup
+ p SmartSendClient
+ b SmartPushNewestClient
+ B SmartPushTimedClisnt
v+ B SmartQueryClient
+ b SmartEventClient
+ P SmartStateClient

v } SmartParameterClient
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> Example 1: Servo (RTAI-Linux) 2
w
E\;vgu;!\z ‘Nzgat;sieg;hvEse'ct zv\ f\juuv;}ﬂve\n e ooln g w|w e “h| - |:D Idea
- 7 smartsens, _pim.di2 3 +
E SmartServo PIM
ServoTask @ PositionTask @ PositionLock o [W
) ) ) S
125 25 >
LN %N %
%% 3 Y,
L D, Sy (7
/ S ‘ s
calculate servo port connected to
control servo position smartJoystickServer

- SmartTask (from SmarthARS) - SmartTask (from SmantMARS) ~ 7 SmartPushNewestClient  (from SmartMARS)

v = isRealtime: Boolean [1..1] = true » (= isRealtime: Boolean [1..1] = false v = serverMame: String [1..1] = smartJoystickServer

v & period: Integer [1..1]= 20 v = period: Integer [1.1]=0 v (= serviceMame: String [1..1] = joystick

v = priority: Integer [1..1] =1 b = priority: Integer [1..1]=10 » = commObject: Class [1..1] = CommJoystick

v =l isPeriodic: Boolean [1..1] = true b =l isPeriodic: Boolean [1..1] = false (%5}

» = weet: Integer [1..1]=1 » = weet: Integer [1.1]=0 \00

p = timeUnit: TimeUnitkind [1..1] = ms v = timeUnit: TimeUnitkind [1..1]=s 64(0 Hochschule Ulm

2
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h /
- idea
v
PIM
ServoTask PositionTask PositionLock [E joystickClient
A\ K\ S
%o % T
V%2 o 2
4@%&4 Q@/ Ql+
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N /
' idea
v
SmartServo PIM
@ @ A Y
5ervoTask éF;ositionTask él:ositionLock | | joystickClient PSM / PS|
" > e \
Ve S 2 %,
A@%&f Q@/ O‘l@"‘

verification (e.g. QoS)+
transformation

(is done by toolchain) | executable component

\ <<Component>> g

] il
Cony [Ne?trzfl /Fatal S
Param Alive Query

Push
Wiring
etc.

Interface Execution Environment
Threads / Mutex / Timer
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User Code
MATLAB / Simulink
RTAI-Lab
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verification (e.g. QoS)+
~ transformation
(is done by toolchain)

=
= QO @Q
8 SmartSoft MDSD Toolchain @g@%oj@
O . A QP
- Example 1: Servo (RTAI-Linux) O %
75 Q
; idea
Y
SmartServo PIM
Q - Q@ PositionLock o joystickClient +
és\ervoTask .SI:osulonTask @om ionLoc 3 PSM / PSI
72 o ’)"e,?, |
Q
Yl py %
% st; A % (,‘,&"‘

executable component

~
&

<<Component>>

R

: [Neutrﬁ;ﬁ\ User Space
Config

i

Param Alive

(e

ser Space

=l

Send

Query

Wiring
etc.

Interface Execution Environment
Threads / Mutex / Timer
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& Papyrus - SmartServo/model/pim/SmartServo_pim.di2 - itemis openArchitectureWare distribution

Eile Edit VMiew Mavigate Search Project Bun Window Help

G-l e e |s-0-a o n-lif-ve-e (I ae|waagm| ][]

- flsmmsemn_p\m diz 32

5 :
& SmartServo
G G AL
ServoTask PositionTask PositionLock [E joystickClient
isRealtime = false isRealtime = false
isPeriodic’= true isPeriodic = false

PIM

v

mappin
PIM elbments PSM/PSI

to PSM elements
(is done by toolchain)

;’1 SmartServo_pim.di2 #| model_psm.uml &3

2 platform:/resource/SmantSenvo/model/psm/model_psm.uml

~ = <Model= model_psm
- = ]=<smartCorbaComponent>> <Component> SmartServo
O <<smartCorbaFushMewestClient>> <Port> joystickClient
El <<smantCorbaTask>> <Class> SenoTask

E <<gmartCorbaTimer=> <Class> SenvoTaskTimer

toolchain generates

elements to emulate -
periodic tasks E <<smartCorbaConditionMutex>> <Class> SenvoTaskCondhutey

| <<smartCorbaMutex>> <Class> SenoTaskhutey
L] ==smartCorbaTask>> <Class> PasitinnTask

E <<smantCorbaMutex=> <Class> PositionLock

v i <Profile Application= CorbaSmartSoft
v ] pathmap /CORBASMARTSOFT PROFILE/CorbaSmartSoft profile. uml

#include "ServoTask.hh"
#include "gen/SmartServo.hh"

#include <iostream=

ServoTask: :ServoTask()

15. November 2010 SIMPAR / Steck, Schlegel

{
std::cout == "constructor ServoTaskiyn";
I
int ServoTask::svc()
{
// do something -- put your code here !
while (1)
{
std::cout =< "Hello from ServoTask
smart_task wailt period();
1
return 0O;

f‘ SmartSernvo_pim. di2 #] model_psm.uml <] ServoTask.cc 52

- periodicyn";
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= Example 1: Servo (RTAI-Linux) 5
n
; Smarseno_pim.di 5 +
PIM

Q@ @ AL : +

ServoTask PositionTask PositionLock | | joystickClient mapping

PIM elements P
R _to PSM elements ‘
isRealtime = true isRealtime = false (is done by toolchain)

isPeriodic = true isPeriodic = false

/'.SmartSewn_pim.diE # | model_psm.uml &3

dSmartServo_pim.diE #] model_psm.uml ; ServoTask.cc 52

g | platfiorm:fresource/Smantsenvo/model/psmémodel_psm.uml #include "ServoTask.hh"

#include "gen/SmartServo.hh"

> C2 <Model> model_psm

#include <iost
» & ]<<smartCorbaComponent=> <Component> SmartServe Hhetife srostrean

ServoTask: :ServoTask()

O =<=smartCorbaPushMewestClient=> <Fort= !nxstickﬁlient

RTAI-Linux ¢ ,, ,,
already pr0V|deS E cesmanCorbaTasks> <Class> E:EI:EIEE 3 ) std::cout == "constructor ServoTaskiyn";
' << > < >
perIOdIC taSkS Q MAlTask= Class> Sanplask int ServoTask::svc()
H <<smartCorbaMutex=>> <Class> PositionLock { _
. — // do something -- put your code here !!!
b o <Profile Application= Corbasmantsoft '.E'hile (1)
[ 2 @ pathrnap:HCORBASMARTSGFT_F'ROFILEICnrbaSmartSnft.prnﬁle.urnl std::cout == "Hello from ServoTask - periodicin";
smart_task wailt period();
1
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Q
Q />
(@)
NG

GQ/
2
SREN
5’/@/759 S
S
S

f'l SmartServo_pim.di2

» G2 <Model> model_psm

~ = |=<smartCorbaComponent=> <Component> SmartSeno
O «<=smartCorbaFPushMewestClient=> <Por= joystickClient
| <<smartCorbaTask>> <Class>_PositignTask
= <<ITAITask>> <Class> Sepolask

H <<smartCorbaMutex>> <Class> PositionLock
v o <Profile Application= Corbasmartsoft
» ] pathmap:/CORBASMARTSOFT PROFILE/CorbaSmantSoft. profile.uml

#| model_psm.uml| 3

A platform:/resource/SmartSernvo/model/psm/model_psm.uml

generate PSI
out of
~ PSM elements
(is done by toolchain)

15. November 2010

fl SmartServo_pim.di2 #] model_psm.uml [€] semoTast

B ) B )= e e =y e

#include "externalCommObjectHeaders.hh"

void CompHandler::onStartup()
{
std::cout
== "startup - put your startupCode

CHS: :StatusCode status;

// connect to all services
std::cout =< "connecting to: ' << COMP-=in:
<< "; " == COMP-=1ni.joystickclien
status = COMP->joystickClient-=>connect (COM
COMP-=1ni.joystickClient.serviceNal
while (status != CHS::SMART_OK)
{
usleep (500000) ;
status = COMP-=joystickClient-=connect
COMP-=1ni.joystickClient.serve

¥

std::cout == "connected.\n";

SIM

COMP-=1novetickclient-=sybhecrihael() -

* = src
-+ [= gen
[€] main.cc
[¢ PositionTaskCore. hh
¢ ServoTaskCore. cc
[€ SenvoTaskCore.hh
[¢ smartseno.cc
[¢ SmartServo hh
b = obj

le] CompHandler.cc

L€ CompHandler.hh

g externalCommObjectHeaders. hh

L@ Makefile

= Makefile.depend

¢ PositionTask.cc

lc] PositionTask hh

£ SewoTask cc

€ SewoTask. hh

= Smartservo.ini

£ SmartSenvoCore.cc

£ SmartSenvoCore. hh

COMP-=1n1.joystickClient.servicenams, ;

idea

y

PIM

v

PSM / PSI
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> Example 1: Servo (RTAI-Linux) X
0 ()
fl SmartServo_pim. di2 #] model_psm.uml lc] PositionTask. cc lc ServoTask.cc Lt SmartServoCore.cc £2 idea
#include "SmartServoCore.hh" +
y PIM
S/ constructor
?martSerquure::SmartSErquureiﬁ ,*
et < teomatmutor SrertSerueore' PSM / PS
! by developer

L] HH

| i SmartServoCaore. hh %I

#ifndef SMARTSERVOCORE HH
#define SMARTSERVOCORE HH

#include <iostream=

class SmartSerwvoCore

{
private:
public:

SmartServoCore();

|int seerDnTime;| gOdde added
;s y developer

Hochschule Ulm

#endif
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> Example 1: Servo (RTAI-Linux) X
0 ()
f'. SmartServo_pim.diz #] model_psm.uml .c| PositionTask.cc 52 L] ServoTask.cc idea
#include "PositionTask.hh" +
#include "gen/SmartServo.hh"
#include <iostream= . L. PIM
N . wait for position update v
?051tlnnTask: :PositionTask() (JoySt|Ckserver) PSM / PSI
std: :cout == "constructor PositionTaskin"; ‘

}

int PositionTask::svc()
{
// do something -- put your code here !!!
while (1)
1
CHS: :StatusCode status;
Smart::Commloystick cmd;
status = COMP-=joystickClient->getUpdatewait(cmd);
if(status == CHS::SMART_OK)

1
double x = cmd.get _x(};
CalC.L!Iate Servo COMP-=PositionlLock.acquire();
pOS|t|0n ] COMP-=servoOnTime = 1500000 + (x * S00000);
(SerVOOHTIme) std::cout =< "servoOnTime: " =< COMP-=servo0nTime =< std::endl;
COMP-=PositionLock.release();
I

}

return O; _/

15. November 2010 SIMPAR / Steck, Schlegel
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Example 1: Servo (RTAI-Linux) o

/'. SmartServo_pim. di2 #] model_psm.umi || PositionTask. cc lc| ServoTask.cc &3 idea
#include <iostream= +
#include <sys/io0.h=>
#define LPT_PORT 0x378 F)Ihﬂ
ServoTask: :ServoTask() +
! std::cout =< "constructor ServoTaskyn"; F)E;“A / F)ESI
by ;

int ServoTask::svc()

{
RTIME on_time; “‘-\\\
// servo position

on_time = nanoZcount(1500000);

while (1)
{
S ontime
COMP-=>PositionLock.acquire();
on_time = nanoZcount (COMP-=servoOnTime);

COMP-=PositionLock.releasel); COde added
by developer

S switch on
outb(oxff, LPT_PORT);
rt_sleeplon_time);

/f switch off
outh({Ox00, LPT_PORT);
smart_task wait period();

} _/ Hochschule Ulm

return ©;
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> Example 1: Servo (RTAI-Linux) 2,
idea I
v
PIM
v
PSM / PSI
SmartS [:}
‘/ ¥
SmartServo component
- created
Hochschule Ulm
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= Example 1: Servo (RTAI-Linux) (4
w
I — . B idea
i~ @ B [$-0-Q~ | @ F- |- |§- 8- e | ¢ W |5 & f |5 H E W
- 7 DeplaySenvoExample.di2 5 +
= PIM
s- DeployServoExample +
PSM / PSI
CorbaNamingService +
[:} [:} deployment
_‘ SmartServo SmartJoystickServer
e |
]
.= Palette
[ Select
i Marquee
= UKL Links

[= UML Elements
[= SmantSoft Component

EE,SrnartSnft Deployment <‘:¢:' Hochschule Ul
ocnscnule m
CorbaNamingService use these elements ((
" Connection to create deployment SA
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> Example 1: Servo (RTAI-Linux) (4
n
idea
- j‘ Corbazsmart=softDevice  ({from Corbasmart=of)
» 5 ip: String [1..1] = 192.168.0.1 +
v =1 deployed: DeployType [1..1] = remote PIM
» & username: String [1..1] = asteck
v & directory: String [1..1] = deploySernvo +
PSM / PSI
— deployment
S P e Y PP R g 1y deploy to target system v
- e— and run startscrip runtime
= DeployServoExam;uI:u

CorbaNamingService

SmartServo

[

joystickClient: <Undefined> [1] [E

SmartJoystickServer

[

>[E push_server: <Undefined> [1]

15. November 2010
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Example 2: Navigation Task

) SONY DFW-X710 v1,03A 2017822 - UCView
Datel Gerat Bearbeiten Ansicht Werkzeuge Hife

n &e e % [4Mm

=0 (/| X smartLaserServer <@c26-11-rol
fhAc26-11-robot;“/deplayfiavTask> 11 comectad.
insgesant 62157 probing 960cbps. .

1 2afh users 10884 11, Nou 12307 ClLace_P3IX.dat probing 38400bps. ..

= robotik

1 zafh users 525 11 Nov 12:07 ClLcontour F3DX, dat lrobing 500000tps. .
1 zafh users 33615968 11, Nov 12107 CDLdist_P3DX, dat. [ERROR: probe_laser_speed() failed,
1 zaf users 103801 L1 Wow 12:07 CILindax_PIIN. dat URRNING: Fatled to init Laser, retry in one second
war-xrex 1 2afh Users 32 16, Nou 20113 run.cf lprobing 9600tps. .,
-ruxr-ue=x 1 2afh users 10270761 16, Nov 20114 swartCliServer lrobing 28400bgs. .
-ru 1 2afh users 2140 16 How 20:14 SuartCdlSarvar, ind probing 500000k,
~ruspexr=x 1 zafh users B768438 16, Nou 20114 ciartlaserSerut [ERROR; probe_laser_speed() Failed,
-ru 1 2afh users 1316 16, Nou 20i14 SuartLaserServer, ink URRNINGS Fatlad to init Laser, retry in one sscond
14 artHappore | Bla lprobing 9600kps. .,
14 SwartMapperte| Map, int [prabing 38400bps.
R tPLoeer Bas lprobing BOO000kR | ,
SwartPicreer BaseSecver, ini ERROR: probe._laser-_speed() Failed,

e Broadth § o init Laser, reiry in one secord
4 SwatPLarnarBrendiirstSearch ni y

artRobotLonsol na s

-rur- 2ofh users + How 20114 Shar tRobotonsole, ini Probing 500000kes. .
2afhidc28-11-robots " deploavTask> sh run,sh robing serial speed: success (500000}
start, CORBA naning service ...,

I;.wczs—n—nwm;"/dupmum.s»\ 0 I

[ovr s rosc. saatirs Fromencs (First 200 scans),..

X smarthiapperGridiap <@e26-11-robotA> ~ 8] x| X smartPiannerBreadthFirstSearch <@e26:11-rohotA> =B

Cgeneral><cells120>C50> Codlstatec] | ont>Caervicename>Cstate>
Cqeneral><uerbose)cFalse> Ccurmape ] fentX<seruernane<Sar tapper Gr | Hap>
Claserol ient> servernane><Snar tLa Cournape | ent >Cseruicenane) (currentr idHap>
<1 tawap>ka Inan> Fporp fent>
<1 tawap<nap.. | <0 cnapperstatect | ent><asrvernane) CSnarthapperGridiap>
<\ tanap<off3at_2>C-30000) name>Catate>
<1 tawap><of fs8t_g><-12600) par anserusr) Cssruicensne) <pl annerPar neter

tamap><e128., 156000 i X >
<1 tawap><s 128 > <E0000> plannerc | ont) Casruicenans) goal>
1 tngqueriserver><servicensne <1 e i Hapluery)> o fent><s 56
hagperper e tercLient>Cearvar hane> <Snar thapper GridHsp> plarvieravente] Lent><sery ioenane>Cplarner Evert>

eperp: < larmeravant seruer ><sery ioarane>pl annerEvent
nopperstates | ent><servernane) <Sar tHapper Gr | dop> <plornergoal server<sery icenane)<goal>
<nacperstates | {ent>Caervicenane>Catater plamerp: ¢
<par amserver > {servicenane) napporParanster> planmerp: 24
<planerparaneterclient><serve stSearch o Tent><serve e irstSearch
< > plamerstatecl ient><serv icenane>(atate)
<plannerstatecl  ent>dservernane>CGonar tPlanner BreadthFirstSearchi Cstateserver) Cservicenane>dstate>
<planrerstatecl iont>dsorvicenane> Cstate? connecting to: SinartHapperGridilaps currentGridian
<Etateserver<servicenane) statar comrected, !

g 1o SmartLaserServer; scan connecting to: GinartPioner BaseServer; basestate
lcomnected. conected.
0 0
X smartPioneerBaseServer <@e26-11-rohotA> ~ 18] % | X smartcdiServer <@c26-11.roboth> -|Ba =

[conpiled: Now 9 2008 17:03:49 Cplarnerparansterclient><servi conana)<p | anner Par aneter> AL A S AN RT3

o cormect ing tos ShartPlannerBreadthf irstSaarchs plannar Event
ate) lcormected,

comacting tor Snaetapporiichaps pperPrater
cormected,
vanr'ldm; toi SmartMapperGridiaps state
comnected,

load paranater file fron argy Cplannerstatscl Lent><sery foanane)c
C>CFi lanane> <SnartPicneerBasaServer, int>
Chaseponstionserver>Ceycle<0, 1>

Chaseposst tons erver>Cseryicenane) basestate)

stateserver) Cservicensne><state>
Paraneter not Founds string [trackingel ient] servernane
Paraneter mot Founds string [trackingelient] servicensne

rabot>denable matare>true>

otor | snar |

o | Curvature Distance Lookup Server | | 26FH Servicerobot ik Uln | .

e Vel <3003 | 26FH Servicerabotik Uln | | Copyright (C) 2008 Christian Schlegel, findreas Steck | -
<rok 34100 | Copyright, (€) 2008 Christian Schlegel, fndreas Steck |

<r
<
<re

Hain Horu: N H‘—ﬁ—ﬁ—a

01 - Hopper state
02 - Hopper paraneter

Loading lookup tables ...
+ lockup tables loaded successfully
cornecting to; SnartPioneer DaseServer ; navigaticnvelocity

bot<robot tupa) pd>
<robot><ser al por o</ dow/ A4S0

[P20S connect ion apening serjal port /dew/tiS0, ., connected.
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urning off NONBLOCK wode. , . connected. 8 - Demas
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deployment of COTS components

simple replacement of components o W B
P3DX/SICK < Player/Stage

uim

schule

e robot drives to positions given by operator

Hoch

Hochschule Ulm

collision avoidance, map building, path planning, etc. A
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SmartSoft MDSD Toolchain
Example 2: Navigation Task

NamingService

[}

SmartRobotConsole

cdiGoalEventClient }

cdlParameterClient

cdIStateClient ]J-

mapperParameterClient
mapperStateClient

[}

navVelSendClient }

laserClient .
A

plannerClient ':; \

SmartCdIServer

=T | AN
N
= - > B | goalEventServer \ N .r/
\ R
paramServer ) AN
IN
| I
-—= - stateServer J ;N
P /
= 2 = = = - !
/
/
!
/

baseClient
curMapClient .
~

SmartPioneerBaseServer

b

SmartMapperGridMap

!
laserClient :El
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SmartSoft MDSD Toolchain
Example 2: Navigation Task

N
Q)(Qb
o)

Linu:

NamingService

[}

SmartRobotConsole

mapperParameterClient
mapperStateClient

SmartCdIServer

SmartPlayerStageSimulator

[

laserClient

15. November 2010
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SmartSoft MDSD Toolchain
Example 2: Navigation Task

Live Demo

 how to create a deployment in
SmartSoft MDSD Toolchain

» define the initial wiring between
the components

 add platform specific details

 add target platform settings

 deploy scenario to target

* run scenario in Player/Stage simulator

watch on youtube:
http://www.youtube.com/watch?v=4dZnDPgw3fA

attached file: e " i
2009-12-02-deploy-toolchain.mp4 Hochschule Ulm
ploy P é((&

b/ NN
15. November 2010 SIMPAR / Steck, Schlegel JJ)W


http://www.youtube.com/watch?v=4dZnDPgw3fA

servicerobotik

SmartSoft MDSD Toolchain 0

15. November 2010

» deployment of COTS components

* reuse for RoboCup@Home

* robot follows a person through an
unstructured environment

Hochschule Ulm
SIMPAR / Steck, Schlegel D)



SmartSoft MDSD Toolchain
Example 3: “Follow Me” - RoboCup@Home

O
.//2
/

servicerobotik

|Linux |
LCarbo

DeployFollowMe

SmartFollowMeBehavior

[}

SmartSpeechLoquendolnputServer

speechEventClient }

____ >|- E| speechEventServer

P e e e T ——

' SmartCdIServer /
trackingClient }

laserClient -

navVelSendClient -

SmartLaserPersonTracker

laserClient

4 E| speechQueryServer
4
,

I__—I“ §| | laserServer

1
|
|
|
|

[

SmartSpeechLoquendoOQutputServer

baseClient | ]J+
\
/!

SmartLaserServer

SmartPioneerBaseServer

E basePositionServer

navigationVelocityServer

15. November 2010
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SmartSoft MDSD Toolchain ’L»@
Example 3: “Follow Me” - RoboCup@Home

servicerobotik

watch on youtube:

http://www.youtube.com/watch?v=-xvO_bbrb-|
http://www.youtube.com/watch?v=grf- -320Y0

attached files:

2009-09-10-followMe.mp4
2010-02-25-followMe.mp4

Hochschule Ulm

&(r
15. November 2010 SIMPAR / Steck, Schlegel J))N


http://www.youtube.com/watch?v=-xvO_bbrb-I
http://www.youtube.com/watch?v=grf-_-32oY0

SmartSoft MDSD Toolchain "y,
Example 4: Cleanup Table Scenario

servicerobotik

» deployment of COTS components

« complex real world scenario
in everyday environment

* robot cleans up the table

Hochschule Ulm
15. November 2010 SIMPAR / Steck, Schlegel J)W
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SmartSoft MDSD Toolchain
Example 4: Cleanup Table Scenario

|L|nn::
LCorbo

DeployCleanUpTableScenario

[

scanEnvironment | B
manipulateObject

getNewPoint
moveToPoint

MobileManibulationServer

[}

SmartSpeechLoauendolnputServer

speechEventServer | B

SmartSpeechLoauendoOutbutServer

speechQueryServerl E|<~ - - ~| }lttsCIient

[

SmartManipulationConsole

= - - :I'} speechEventClient
'P- speechStateClient

[

SmartCdIServer

IaserCIientEE- ==

goalEventServer

paramServer

stateServer

[

SmartMabperGridMan
laserClient

~= b | paramServer

stateServer

SmartGmabbina

smartBasePositionUpdateSendClient } -T=

laserClient -1

SmartPlannerBreadthFirstSearch

15. November 2010
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S SmartSoft MDSD Toolchain o,
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> Example 4: Cleanup Table Scenario 4
w
DeployCleanUpTableScenario N
ploy .i(‘Q . o\“ ‘ &\c\ oo s é
S O o " R o
W@@é@er— . martManipulationConsole g ,,V SmartGmaonbina
o oo \Q {@hEnVirOﬂment E == i-: scanEnvironmentQueryClient smartBasePositionUpdateSendClient } ___:
) (%QO ‘0 000‘ manipulateObject < — manipulateObjectQueryClient IaserCIientEE— - —1| laserClient = :
2 \ X & & ) ) ) goalEventServer | Iy
S 00 > \0 getNewPoint | p < — getNewPointQueryClient c é _______________ 3
00\\00\3*0 moveToPoint | p [<:- - | moveToPointSendClient e :?artanjz:fr I: |Ir QQ_ |
#s\& cdlGoalEventClient ': '| &Q’;E\ [2} i
cdIParameterClient fb%’\o ! | | % et E
OQ,\OQ [:} cdlStateClient {‘o&rtMannerGridME:? i : \ :
S@?r@a'echLonuendnlnnutServer mapperParameterClient > s laserClient| :
ZVC,OQ speechEventServer E Z:Zn;eri:fr baseCIientEI_EI~ _i i
& state ] :
(‘}“\q, __________________
Q& 9
neechLauuendoOutnutSerI\;e:r} [:}

A&‘

speechQueryServerl E|<~ - - ~| }lttsCIient
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SmartSoft MDSD Toolchain "y,
Example 4: Cleanup Table Scenario

servicerobotik

http://www.youtube.com/watch?v=40d4DIk5LCQ

attached file:
2010-02-23-cleanUpTable.mp4

Hochschule Ulm
— gk((%
15. November 2010 SIMPAR / Steck, Schlegel J)W


http://www.youtube.com/watch?v=40d4Dlk5LCQ

serviceroboti

SmartSoft MDSD Toolchain
Links

15.

£) SmariSoft - Mozilla Firefox <2=

Datei Bearbeiten Ansicht Chro=i-

Eubrme  Lilén

[T1openSUSE @ Getting Started [ Latest Headlines

(&) Deaktivieren= [ Cookies+ | _|Keine CSS-Fehlerr | Formularer [ Grafiken~ (@ Informationen~

SmartSoft

Components and Toolchain
for Rob otics

CORBA / SmartSoft

November 2010

http /lsmart-robotics. sourceforge.net/ — —

_erschiedene

=/ Hevornebeny . 4 GroBer J°Extrasv f2]Que

[

Sm
co
fra
the
thal
co

£} YouTube - Kanal von RoboticsAtHsUIm - Mozilla Firefox

P e e o e s o e

Datei Bearbeiten Ansicht Ck---"-

@-+-e o ahttp://lwww.youtube.com/roboticsAtHsUIm

[ openSUSE #PGetting Started |5 Latest Headlines
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You

‘ Suchen Konto erstellen oder anmelden

Startseite Videos Kanile Abonnements Protokell Video hochladen

wir
pat]
allg
standardized components whose int
requirements.

l Suchen

Hinzugefiigt am | Meist gesehen | Beste Bewertung

[»]

Follow Me -
= SmartBots@Ulim -

f 15 views - vor 5 Tagen

Mobile Manipulation
using a Katana arm -
1™ 61 views - vor 1 Woche

Who is Who? -
‘=% SmartBots@UIm -
112 views - vor 1 Monat

Deployment of SmartSoft B
Components - Navigation
156 views - vor 3 Monaten

Visual SLAM - Lifelong
Localization of a Mobile

184 views - vor 3 Monaten
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Addendum
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Eclipse Modeling Framework
Meta-Modeling

oLV

openArchitectureWare

& emf

@ECLIPSE MODELING FRAMEWORK

.
eclipse

M3
meta-meta-model

MeF

Meta-0bject Facility

Ecore-Metamodel
| (based on OMG EMOF)

M2
meta-model

SmartMARS
(UML-Profile)

M RTE MARTE

modeling tool

M1
model

code generation

MO
sourcecode/
text

15. November 2010

m

any other
meta-model

S T N

user-model

user-model| |user-model

user-model

Y

v Y

Y

openArchitectureWare

OQLDHOQLD

oA

openArchitectureWare openArchitectureWare

openArchitectureWare

[eTqW%]

Y

v Y

Y

sourcecode

sourcecode| [sourcecode

sourcecode

SIMPAR / Steck, Schlegel
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any other
meta-model

user-model

Y

- - - oA

openArchitectureWare
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SmartSoft MDSD Toolchain
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SmartSoft MDSD Toolchain
Generation Gap Pattern

m i
Core | <<singleton>>
Rahmen far | .
Tasks, Handler, ... | Komponentenhulle
: Ports, ... Generierter
Lf’\é | i Code
| e A A i
| V User
|| User- Code
Userspez. Code: 1| erweiterungen
Tasks, Handler, ... :
| ]
Funktionalitat | Ausfihrungsumgebung

Hochschule Ulm
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S SmartSoft MDSD Toolchain %
9 ] »7°0,.0
: Example 1: Servo (RTAI-Linux) %53
3 o
PIM | PSM | PSI
Corbasmart_SOft . <<Component>> g
SmartMARS — Metamodel S35/ Raged implementation 0T e
Config Send
(Modeling and Analysis of AceSmartSoft oo | (s C Q Sy
Robotics Systems AfCSE barfsedf%mplementation \F/’Vu.s.hg
o ma O Irn
" et Mt Timer

= UML2-Profile

= platform independent
stereotypes

- SmartComponent
- SmartTask

- SmartMutex

- SmartQueryServer
- SmartEventClient

15. November 2010

é'r'ly other middleware

= UML2-Profile

= platform specific stereotypes

has to be created by a
middleware expert

SIMPAR / Steck, Schlegel

The User Space can
contain arbitrary code and
libraries

The User Space stays the
same independent of the
different platform specific
models

Just the component hull will
be created

Hochschule Ulm
N
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S SmartSoft MDSD Toolchain %
77 O
5%
3 i
PIM | PSM | PSI
Corbasmart_SOft . <<Component>> g
SmartMARS — Metamodel S4RBA\ Rased implementation ) Pt
Config Neutral Fatal S
/
(MRo%eIti_ng %nthnaI sis of Param| [ Alive C O Q .
obotics Systems u”’s"“e el
e
Interface Execution Environment
Threads / Mutex / Timer

= UML2-Profile

= platform independent
stereotypes

- SmartComponent
- SmartTask

- SmartMutex

- SmartQueryServer
- SmartEventClient

15. November 2010

= UML2-Profile

= platform specific stereotypes

has to be created by a
middleware expert

SIMPAR / Steck, Schlegel

The User Space can
contain arbitrary code and
libraries

The User Space stays the
same independent of the
different platform specific
models

Just the component hull will
be created

Hochschule Ulm
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SmartMARS — Metamodel

(Modeling and Analysis of
Robotics Systems

model checking + M2M + M2T

= UML2-Profile

= platform independent
stereotypes

- SmartComponent
- SmartTask

- SmartMutex

- SmartQueryServer
- SmartEventClient

15. November 2010

= UML2-Profile

= platform specific stereotypes

has to be created by a
middleware expert

SIMPAR / Steck, Schlegel

Config Neutral /Fatal Send
Param Alive C O Query

5 - o
: SmartSoft MDSD Toolchain 220,
£ s
2 Oy 2
PIM | PSM PSI
<<Component>> g

O) / User Space

Push
Wiring
etc.

User Space

Interface Execution Environment
Threads / Mutex / Timer

The User Space can
contain arbitrary code and
libraries

The User Space stays the
same independent of the
different platform specific
models

Just the component hull will
be created

Hochschule Ulm
N
Iy



	Folie 1
	Folie 2
	Folie 3
	Folie 4
	Folie 5
	Folie 6
	Folie 7
	Folie 8
	Folie 9
	Folie 10
	Folie 11
	Folie 12
	Folie 13
	Folie 14
	Folie 15
	Folie 16
	Folie 17
	Folie 18
	Folie 19
	Folie 20
	Folie 21
	Folie 22
	Folie 23
	Folie 24
	Folie 25
	Folie 26
	Folie 27
	Folie 28
	Folie 29
	Folie 30
	Folie 31
	Folie 32
	Folie 33
	Folie 34
	Folie 35
	Folie 36
	Folie 37
	Folie 38
	Folie 39
	Folie 40
	Folie 41

