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We need to provide technical solutions in robotics that RobMoSys
* provide great performance
e are safe, secure, robust, resilient, predictable, conforming to legal and ethical norms etc.

 are affordable, economically justifiable, manageable etc.
. -

The Big Picture...

« Can we think of complex robotic systems before we build them?

* How to manage all the heterogeneous sciences for different
parts and aspects of a robotic system?

* How to answer “what if” questions?
* How to find adequate solutions?

You can not go through all combinations of all parameters with real systems in order to know about all the possible outcomes for
the properties of your system and then select the one best fitting your requirements.

You need to be able to answer “what if” questions with tools which give the answers quickly and which are user-friendly and allow

you to end up with an adequate solution (trade-off analysis, multi-criteria-optimization, constrained-based reasoning, ...).
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Certified Organic « Whole

CHOCOLATE

Nutrition Facts

Serving Size 1 cup (240mL/8fl. 0z.)
Servings Per Container 16

Amount Per Serving

Calories 210  Calories From Fat 70
% Daily Value *

Total Fat 8g 12%
Saturated Fat 5¢g 25%
Cholesterol 30mg 10%
Sodium 190mg 8%
Total Carbohydrates 26g 9%
Dietary Fiber 1g 4%
Sugars 24g
Protein 8g
. |
Vitamin A 6% Vitamin C 6%
Calcium __ 25% Iron 4%

*Percent Daily Values are based on a 2,000
calorie diet. Your daily values may be higher or
lower depending on your calorie needs:

Ingredients: Organic Pasteurized Whole
Milk, Organic Evaporated Cane Sugar,
Organic Cocoa (processed with alkali)
Organic Cocoa, Organic Tapioca Starch, Sea
Salt, Carrageenan, Organic Vanilla

The Concept of a Data Sheet
Abstraction, Variation Points, Composition, Separation of Roles, ...

PICTURE QUALITY

» FullHD 1080p

« Motion Rate 60

* Wide Color Enhancer

SMART
 SmartTV
« Full Web Browser

CONNECTIONS SMART CONNECTIVITY
« 2HDMI® Connections » Mobile Screen Mirroring
» 2 USB Connections « ConnectShare™ Movie
« 802.11n Wi-Fi Built In » Wi-FiDirect

« 1 Componentin

« 1 Composite In (Shared with AV Componentinput)

AUDIO

» Dolby® Digital Plus

+ DTS® Studio Sound

« DTS®Premium Sound 5.1™

ECO SENSOR

INCLUDES

+ Standard Remote Control

PCL Slot
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The Concept of a Data Sheet
Abstraction, Variation Points, Composition, Separation of Roles, ...

Elements of the data sheet

]
Q e  general description
SEMICONDUCTOR M .
e ordering code
DM7400 e absolute maximum ratings
Quad 2-Input NAND Gates * recommended operating conditions
3 a5 s « electrical characteristics
Th::‘::zsconlaei:?o::ﬁd;’::dent gates each of which ° SWItChIng CharaCtenStICS
performs the logic NAND function. ° phys|cal dlmenS|0nS
- = * life support polic
8 R Q State Ordering Code: PPOTL POlicy
. Order Number | Package Number Package Description
1 1 PIEUIDUS State No i:hange DM7400M M14A 14-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-012, 0.150" Namow
DM7400M WN144 14-Lead Plastic Dual-In-Line Package (PDIP), JEDEC MS-001, 0.300" Wide
1 D D H,Eset Devices also available in Tape and Resl. Spedfy by appending the suffix lettar “X7 1o the ardering code.
Connection Diagram Function Table
ﬂ 1 1 SEt Voo B LT} ¥4 B3 %] L&) Y= E
ﬂ D ? FDThiddEﬂ " 1 |:r n |:9 3 |I Inputs Output
A B Y
' L I H
L H H
H I H
H H L
P— H = HIGH Logic Level
L = LOW Logic Level
ai B|1 ¥l L Bl. Vi G
Switching Characteristics
at Voo = 5V and Ty = 25°C
Symbal Parameter Conditions Min Max Units
LT Propagation Delay Time C =15pF o
LOW-to-HIGH Lewveal Qulput Ry = 400402 =
lowa Propagation Delay Time

&
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The Concept of a Data Sheet
Abstraction, Variation Points, Composition, Separation of Roles, ...

Elements of the data sheet
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@ L —— * general description
SEMICONDUCTOR 1M -
e ordering code
DM7400 * absolute maximum ratings
Quad 2-lnput NAND Gates * recommended operating conditions
a & e * electrical characteristics
eneral Description ol I N
This device contains four indep ’terIStICS
performs the logic NAND functi e OnS
g R Q State Ordering Code: y
. Order Number | Package Nu
1 1 Previous State No change D700 WA o —
DM7400N N14A Wide
1 'D D H.Eset Devices also available in Tape and Reel
0 1 | Set Connection Diagraj
0 0 ? Forbidden w fo | [
H
H
H
L
3 |J
aj B1 ¥1 a3
Switching Characteristic
at Voo = 5V and Ty = 25°C
Symbol Parameter Conditions Min Max Units
LT Propagation Delay Time C =15pF o
LOW-to-HIGH Level Output Ry = 4000 "
lowa Propagation Delay Time

&
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The Concept of a Data Sheet
Abstraction, Variation Points, Composition, Separation of Roles, ...

Description :

License

HardwareRequirements

Purpose :

MeutralMode :
ComponentMode
ComponentMode

ComponentMode

ComponentPort

Description :
NeutralMode :
ComponentMode BuildBothMaps :

¥ R T TR N T B T [

ComponentDocumentation SmartMapperGridiap{
"The SmartMapperGridMap provides mapping services bag

"LGPL"

"Havigation™

"No maps are being built.”

BuildBothMaps

BuildCurrMap :

BuildLtmMap :

Laserserviceln {

"Port has to be connected to the laser compor

"Port is neutral, dossz not consume new input

The current map represents the late

The longterm map holds cell wvalues

Both grid maps can be saved to XPM

Mote: This component is used in Tud

"Both the current and the longterm mg
"The current map is being built.”

"The longterm map is being built.™

"Uses laser scans to builld 14

T I o oom ] oo g oy oo om ol om b rod T od =y

&

RobMoSys

[ SmartMapperGridMap
I LtmQueryServerHa I" SmartMapperGridMap
ndler Params
S e
LtmQueryServer T
Q LtmMapTask - ComponentModes
[X] ActivationCons + BuildLtmMap
traints e
P = ltmMap le
+ BuildBothMaps
(\) PeriodicTimer
= currMap

o

LaserServiceln |

Q CurMapTask

uses

+ BuildCurrMap

Cooxdi

A

nationPort

ActivationCon
[X straints
T CurrQueryServerH
andler
S
CurrQueryServer

Curr

MapOut
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RobMoSys

The Challenge and the Role of Models, Tools, Software in RobMoSys

* how to know that these blocks fit together?

* how to know what the properties of the
from devices to robots that from devices to robots that combination of these blocks are?

act act * ..

4~
l
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The Challenge and the Role of Models, Tools, Software in RobMoSys

* how to make these models “act”?
* how to link these models to devices and robots?
* specifying, analyzing, predicting, synthesizing, ...
=> how do these properties end up in the real system?
from models to models from models to models from models to models => are these properties in the real system?

enrich,combine, analyze,predict,  enrich,combine, analyze,predict, .. enrich,combine, analyze,predict, ... * descriptive, declarative, executable, ...
=> you need solvers, interpreters, ...

just models everywhere...
O * code can be analyzed as well, ...
. * levels of indirection vs. levels of abstraction

0100
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|

from models to robots that act
generate, execute, ...
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The Challenge and the Role of Models, Tools, Software in RobMoSys | &. ,

RobMoSys

* closed building blocks which come with ports and
variation points described in a digital data sheet with
“need to know” information to allow proper use of the
building block via its ports
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Model name
Graphics Engine
Bus Standard
OpenGL

Video Memory
GPU boost Clock

GPU base Clock

Memory Clock

Memory Interface

HDMI Output

HDCP compliant
DisplayPort

Power Connectors
Software Bundled
Max. Digital Resolution

Data Sheet
(“Need to know™)

PCl Express® 3.0

Details added/used
by role ...

Digital Data Sheet, Concurrent Activities, Variation Points and Composition

RobMoSys

_ OpenGL®45
11GB GDDR5X
0OC mode : 1708 MHz
Gaming mode : 1683 MHz
0OC mode : 1594MHz

| Gaming mode : 1569 MHz

2x Native HDMI 2.0
YES
2x Native Displa
2% 8 pi
| I 2. Driver

7680x 4320

11.73 x 5.28 x 2.07 inches

<transformation>
... abstract Role 2 Role 3
representation . : L
. need to kno’ =
Building = : . need to k
Block . Handover at discrete — : '
= <+ points in time: ‘ .
Representation + e 1
feed foknow Blackbox = = ;
=i ’ —— = 1
=L = 1
eed to kno = !
: ¥
1
I —
1 =
1
1
1
1 —
: —
. = 1@
1 = need to kno
. need t »
1 1 1
1 1 1
1 1 1
1 1 1
| | |
RobMoSys Tutorial | ACM / IEEE 21* MODELS Conference | Schlegel, Stampfer, Lotz | 16.10.2018 Copenhagen 10



Support as much freedom as possible
while still ensuring composability _
despite separation of roles Tier 1

: l*' Ecosystem
. Which patterns and structures DIEE RobMoSys
form the Sweet Spot between
Freedom of Choice and Domain
Freedom from Choice? Experts
Tier 3
‘\ 'Ecosystem ] ‘ ‘
|f--|—| l Users
Separation Composition, » All can be blocks with hierarchy * hbuilding blocks with data sheets
of Composabilit {containment, collection). (outer view on block)
P . y,. + Blocks define structure where poris « different stakeholders in different
Concerns §TY 8T Compositionality link inner parts of a block with the roles
* computation ,; : * computation outer view on the_block. « composition instead of integration
* communication p ’ * communication « Ports are linked via connectors.
o caerdlinE den ! ! S comrlnEEen » Blocks come with data sheets
° Conﬁguratlon 7\ ‘/ (] Conﬁguratlon /o pins——s * siﬂi‘;ﬂffc"’“’ e . Cglﬂpgsition Is about the
splitting apart... ..putting together e ! e management of the interfaces
p g4ap P gtog chi) St view _ : ‘ between different roles (participants
Separation of Roles! " E ot ~_EE| ey in an ecosystem) in an efficient and
= ey T * ek prt S}GtEIﬂ aticw a}.rl
Bavc gt + Composition is about guiding the
(Nvidia graphics L Office PC p J J
I = i ' s roles via superordinate
™ %/T I § L composition-structures.
xternal view. [ wainboar * Composition is about explicating and
il e S managing properties.
g E:' = Bgn “MM + Composition is about the right levels
= (memorn of abstraction and views for roles.
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Separation of Roles, Digital Data Sheets, Composition,

Tier 1
‘ Ecosystem
‘ Drivers

Domain = "3

Experts -

=6 e S A\

RobMoSys

' conform to

' ' . .

| digital data structures : | service definitions
: by domain experts . : by domain experts
1 '
1 '

conform to

[ ication !
- | component ___component COMPm Ry
b, o0 } coordination
o — e mm——————m————— PR C-o - !|  configuration
);unct'lon | -~ I computation :
| development | B0 | |
| 1
| |
I|brary I e )

U
I
2
5
Q
!
5

(1]
E .
(=}
<)
E
OMAnn

component

Abstraction Levels

' straints : MISSION
é : Syscent o constraints :
| architect 1
I i o—%p g ROBOTIC TASK
| ]
I E;__ o constraints [ 1 - E P BEHAVIOR : SKILL
: constraints : ' eSS o COORDINATION
--------------------- | system *
l g . | builder L 0 SERVICE
q- F\qu- .g . : behavior task p’Oi‘S I COMPONENT
D/D\DE; : developer o FUNCTION
constrants i {':' }{) g —=>o EXECUTION CONTAINER
! o
1
0S / MIDDLEWARE
HARDWARE
RobMoSys Tutorial | ACM / IEEE 21* MODELS Conference | Schlegel, Stampfer, Lotz | 16.10.2018 Copenhagen 12




&@

RobMoSys

Methodology and (Meta)Models
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RobMoSys: Roles and Views = k

RobMoSys

Structures Participants ﬁ ﬂ

Which patterns and structures
form the Sweet Spot between
Freedom of Choice and
Freedom from Choice?

Support as much freedom as possible
while still ensuring composability
despite separation of roles

‘ RobMoSys Tutorial | ACM / IEEE 21% MODELS Conference | Schlegel, Stampfer, Lotz | 16.10.2018 Copenhagen 14



ROBOTIC
BEHAVIOR
COORDINATION

COMPONENT

{

Via
Architectural
Patterns

Abstraction Levels

RobMoSys Composition Structures

RobMoSys BPC

M

|
|
iconforms-to
|

MISSION

TASK

SKILL

SERVICE

FUNCTION

EXECUTION CONTAINER

OS / MIDDLEWARE

HARDWARE

Senvice- Communication- Communication-
——-3 Definiion |[-—E%5_51  pattern o HSES Object
I
I M
| :uses
|
: Component- Robotic
i r={ Definition Behavior
| |
[ M,
[ Cause- :uses
| .
: | uses-7] EffectChain | _uses |
| luses Analysis s T
:usels e.g. flow- Deployment
| | latency-analysis| - uses uses -
: : h ~ 3 System =" :
I = — — ] Component juses
| Architecture [~ A4
: cervice Uf"-:’-s"? \\ Platform
) - = \ i.e. Target
: Fulfillment A ( get)
| ~ —lses AN
I RSN Systr;m .
L Service % uses
___________________ Architecture ST T T T T

RobMoSys Composition Structures
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Tier 1 provides the general structures for composition. Three levels can be distinguished: RobMoSys

Tier 1: Modeling Foundations

Architectural Patterns:
e Service-Definition Metamodel - levels / concerns
« Communication Object Metamodel - composability
(Data Representation Metamodel) - - separation of roles
« Communication Pattern Metamodel g?colue:;::;- c
« Component Definition Metamodel Wi -
: ypergraphs : s o
« System Component Architecture f"”forms i / AL
Metamodel _ Block-Port-Connector, o B
o Cause-Effect-Chain Metamodel NPC4, Constraints, %9‘/ v
Robotic Behavior M del Relations, etc. ' N ——
O Oth e aVIOr etamO e Conforms-to 3 tService déf
3 |runction o \.__\\ .
‘o RobMoSys composition 1 Execiion Container @f;ﬁ %ﬁﬁ* §
~ o structure: — \OwatinsrstlmrMiddkmu i @y—”/ f‘“’
e Blocks: Relations: Views: — A\ e | Zle &
~ - Service - Middleware - Component ; —
- Component Binding Developer V. fomja“ze -
- Activity - Wish - Performance V. ‘ Architectural
- t - Service V. g Patterns
. conforms-to -
Tier 1 o / , But how to come up with
' Ecosystem & al N\ structures?
Drivers 2 Hyman translates best practice - 1: Existing Knowledge
arned as describes- itectural patterns - 2: lterate by applying
e Domain 7773 ' models using the RobMoSys Block- internally and via ITP
oo Experts ~ Ce=o=-

Port-Connector meta-models to result in the
RobMoSys composition-structure.

= ey S
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RobMoSysTier 1in Detail

conformsto

Scientific
grounding:

Hypergraph

Hypergraphs conforms-to

Block-Port-Connector,
NPC4, Constraints,

A

conform

Relations, etc.

conforms-to

Block-Port-Connector

RobMoSys composition

A

conformsto

structure:
Blocks: Relations: Views:
- Service - Middleware - Component
- Component Binding Developer V.
- Activity - Wish - Performance V.
Fulfillment - Service V.

composition-structure

RobMoSys

(Meta-Models) |,

- Task

R conf s-to

7
!
!

Domain-specific
to robotics.

- Block, port, connector
- Has-a

- Contains %]
- Connection
- Collection %

Block-Port-Connector (BPC) Model

i
et

conforms to

conformsto
i

conformsto

RobMoSys Ecore
Meta-Models

Variant 1:
SmartMDSD Toolchain

conformsto

UML/SysML
AN

extends

RobMoSys Profile

Variant 2:
Papyrus4Robotics

Composition Structures

Component Development View

I
| service- | Used by the

Lifecycle

Role-Specific Views

| Definition

i
I

|
| service- |

| Property | component

P 1 developer
[ [

/lstanceof Tns’tancerof

Service-
Property-
Refinement

1
contains

\Ktains

Component-
. . Definition

[

contains
0.%

— |
& SmartPioneerBaseE{‘
|-%v ¢ Gy

LI:$ SmartMapperGrid Map‘

nitionVi

b CurrQueryServer

Required-

FinitionC

Execution-

Senvice
L] Container

eclipse™="

73 *exam

«ComponentDefinitions

] AcmeCorpMapper

d

|:‘[| + Portl:

L7




Block-Port-Connector (BPC) Mode

RobMoSysTier 1 in Detail - Block, port, connector
- Has-a |
& conformsto
< Block-Port-Connector to Define Meta-Models (Composition Structures)
ool ¢ Robotic Behavior Metamodel F
Hypll = Communication-Object ﬁ
Block-Po MetamOd_eI . ] W I it ' conforms to
NP[((:;;:;  Communication-Pattern 4¢ Parameter Behavior- : Service- : : Service- :
: Metamodel ' Interface | Definition : | Property : sML
* Component-Definition 1 B A
RobMoSys comp MetamOdel . o
structure:‘ ontains contains instance-of instance-of T 0"
Bt rezif o Deployment Metamodel
spomponeit B Functional Architecture py— [ eervice. el
- Task Fulfil Metamodel Component- has-a Component- w Property-
. . ® ® Definition H Service Refinement
« Cause-Effect-Chain and its { 2:
Analysis Metamodels s nte:
* Platform Metamodel contains — Robotics
* System Service Architecture 0.* i Service
and Service Fulfillment
Metamodels Activity . Required-
Composition] ¢ Service-Definition Metamodel _ Peecution i service
« System Component N, Do J o
[ ] . - - —
Lifecycle Parame! ter | I K
_ . Architecture Metamodel ! Hardware | s — Se
ST U : | 1.* belongs to the
T - Compomentvia the
\ — has-a relation (not
¢ | T y Function displayed for 5
+ readability reasons) R
Activity - .-
A I Shown: Component-Definition Metamodel
i - — — | o1e
(I 1 bel . A » g StateAutomatonDiagr: SmartMacnerGiiM o




Block-Port-Connector (BPC) Mode

RobMoSys Tier 1in Detail - Block, port, connector
- Has-a.

conformsto

Component Supplier

BPC::Collection to define role-specific views j

e Communication Pattern View Prs
* Component Development bt
View el conforms to
) ) ] «Configuration» /- - P ——
« Execution Container View Parameter N e g
: : : Q) nterface UML/SysML
* Service Design View o - i
rRobMosyll ¢ System Configuration View .
... =4 < Performance View — S
,gem‘ce t * Deployment View Lifecycle
actuty * Service Architecture View O]
e Service Fulfillment View — JJ O‘\‘
peratingMode
T K ° - I o 2/
-7 ———1|-" jrus4Robotics
Component Supplier Componenf- f;_,
Extends Lifecycle by [ Service
Operating-Modes I
(zsee TR 2011/01 «Computations: .
ISSN 1868-34532) Activity F?fot:;:r
Compos poling
] Function Rsez:fei:c;r e =
= lipse
?ns - = [ 100% IE

ks
]

nition
Component Developer:
¢ .
Implements Business- /
con Glue Logic

Shown: Component Development View

shServer

19

or T
[F

'“ SmartMapperGridMapParams

"

S G @
,

» & StateAutomatonDiagre



communication
coordination
configuration

component ___component

. D |
supplier =g -i
g || computation
G
' |

Example: Software Component
T RobMoSys

Component Lifecycle
User Space

Component Builder = \p=~-------

__send _

[ Inlt

managed tasks T Query
( A ive \ """"
" Tquery

N

<<further user defined modes
can be added in here>> FatalError ]
s 0 U+ I\ | 1y |/ yt------- lj O
(8] vee
E _____________________
T} |<
) state
Y e T —>
o
=
g Shutdown
5
=} k /
o
o
-------------- functional o
O—Er___rmn't_o_ﬂna . 'ij.\ w ibrary 3.
o —
\/ 25
& @

_____ parameter __ _ '{ Monitoring functional
library

Q execution container (tasks, ...) Q

| middleware / OS |

>_
—|
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Block-Port-Connector (BPC) Mode

RobMoSys Tier 1in Detail - Block, port, connector 1
- Has-a_ )

conformsto

RobMoSys Tooling to make use of Composition Structures

PR B YO~ R B A H OOy D~ = : 7
e | pfiledi 7P robmosys.profil | “? *exampleModel.d & 1
Quick Access | i| B Ry (& conforms to
5= SmartPioneerBaseServer sz SmartCdlServer £ SmartMapperGridMap 2 = « Palette
BB~ O~v%~ = > @ @[100% i# Palette hei; -8 UML/SysML
RobMoSy é&* — | | |[«CompenentDefinition» (=RobMoSys Component Defjl &
i Compone. = AcmeCorpMapper 5 - ko
Blocks: | B SmartMappercridMap | = [®Compon | & 1 = ]ComponentDefinition
- Service : # Respon @ Port
:ggtr::’ri}toynent E\h_\' e KT 4, Initiator| + Portl: o
b — i
Tosk = Oy (“@ :—,. » Q Preemp : ) ComponentService
I CurrPushServer T UpcallH =5 Parameter
I ] constraints . » ¥ Mandat : § %
2 S e S » V7 Activity £ Acthity rus4Robotics
parINIstS {lf Paramef]
(Q emmsnTi : T l T = Activati
E‘]_—‘) syl B C<me 1, StateAu
D UmQufserver | g,nsms . O seronet | bnent Definition Diagram &2 :
Compos (7 ==n &, SRNRes| poling
| SmartM GridMapstat <t . - . B0
[ & iy BB SmartapperGridMapsiates Asrninitil ke 32 f Model Valida € Documentati 5’ References ¥ Error I
— II pse
| .\ SmartMDSD Toolchain Papyrus4Robotics R L
| & eclipse )
Activity
L]
,,,,,,, Ny

i shServer
=T HOTHO T ——
N

'“ SmartMapp

21
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Laser

[op

get laser-scan from HW, E
attach curr: pose and

publish to all subscribers

= |
0‘3‘& ¥
(.Oq | push newest
e’ (sporadic)
& laserscan
i
e
¥

Ou{ -
Na, @ il
) &
F 7 &
p ) a 0 rs UOE:S -
th Ay Cfa‘fc, 5‘}@
Cf"afps "0 f g*,% Uf@r 21 #Ooox ~
# £,
9 & %h»
%@ m "'?73}-0
6',3) ) !

Horizontal / Vertical Composition:
Dependency Graphs => Example Performance View

BaseServer nd GHL ELH push newest Planner E} it memess: | Mappos [rr} |
s i | {sporadic) {sporadic) |
(sporadic) o ) i
velocity (vXpw) | calculate speed next-goal, goal-id map E |
publish odometry E-(— to next goal- g < planintermediate 1™ | update map I
and receive position using: points to goal using current
velocity commands - current laser scan position using laser-scan
- robot contour newest map P
push timed - kinematic and s
(10 Hz) dynamic properties / ¥
se -
‘ \K—_%_ _____d_,-'—""'_f 2
: - 5 S — £ -
2000 T T T T T 000 T T T T T T T T
mean: 0.106655 min: 0.066200 mean: 0.1 06666 min: 0.098912
freq. 9.372178 std: 0.019024 6000 freq.: 9.375058 std: 0.000454 N
=000 max.: 0.146750 max.: 0.114430
synchronous, 4000 asynchronous,
oo message- 1 soo0l  Periodic- |
triggered timer
D l L D 1 pram— T L L L —, o,
0.04 0.08 0.08 0.1 012 0.14 o6 o1a 0.095 0.1 0102 0104 0106 0108 011 o112 0114 0116

update cycle-time

Activation-jitter (measured on the robot) of the CDL task before (top) and after (bottom) the model change

update cycle-time

RobMoSys

Globally asynchronous

computatbn model confguraton

* data consistency / data sync / data quality / data aging
* injectregister / trigger semantt for communicatbn
* injectport trigger / tined trigger for computatbn

* injectscheduling constraints

g ]

—

g ]

Cause-Effect Chain

Configuration Scheduling
S

g ]

functional
hlogks

-——
Computation models:
LET, SDF, Kahmn, etc.

functional
blacks
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% Moded Explorer 1 = O | A Systemierformanceliag
-

by FiLey Eeat

el
» i CommMagatinnobjects

i
3 Smast nyatick =

P b SmakLaserL S B0G anver F
@ Smartappestaidisp T3



(®
* https://robmosys.eu/wiki/
* https://discourse.robmosys.eu/ &

RobMoSys

Community Corner

In this section, we feature early adoptors of RobMoSys methodology, compaosition structures, or tooling.

= Getin touch: & Discourse Forum and & Events

= fiIntegrated Technical Projects (ITPs) of Open Call |

= Demonstrations and intermediate results:

= Robotic Behavior in RobMoSys using Behavior Trees and SmartSoft (MOOD2BE ITP)

Tools and Software Baseline

RobMoSys provides a set of tools and a software baseline that already conform to the RobMoSys |

approach. This set can serve as a starting-point for implementations or demonstrations. ﬁ;gsm o
il i iy o i
[e———— - P — TN

Tooling Baseline @ e B
| o
= Roadmap of Tools and Software = I* I
= Development Environments and Tools "FL?-‘E{H ¥
- SmartSoft World BA )

= Papyrus for Robotics
= to be extended

Tier 3: Existing Building Blocks and Scenarios

= Components
= Smart3oft Components
= Scenarnos and Systems
= Gazebo/Tiago/SmartSoft Scenario
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