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Variability Management in the Lifecycle
Design-Time Software Variability and Run-Time Reconfiguration

Butler Scenario

I
How to get the coffee A
to the customer as
hot as possible?

A Whichcoffeemaching Whichvelocity?
A Stackingcupsand waste separation

B

A CoffeeDelivery
A Cleanup table

: " A Activeinformation-driven objectrecognition
A ObjectRecognition Afull or empty? Readyor problent?

A Statesof objects

IntralogisticsScenario

RoboCup@Hom8tudent Team

L [ oo moseer




Variability Management in the Lifecycle
Design-Time Software Variability and Run-Time Reconfiguration

SmartMDSD SmartSoft SmartTCL DSLCommunication Object
(serviceoriented (implementation (TaskCoordinationLanguage)
componentmodel) ACORBA $martSoft VML DSLParameter
AMeta-Model AACE BmartSoft . .
AToolchain ALinux, Windows, etc. (VariabilityModeling Language) pg) pocumentation of
Domain Specific Languages Components

Building Blocks System Integration & Deployment Application Execution
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DSLs: Lessons Learned

Guide DSLs by a domain and its requirememishieve Separation of Roles and support Separation of Roles

A early agreementvia modeling) on contracts between building blocks and responsibilities (service definitions)

A modifications triggethe need foragreements ensure obligatory workflows (assigned roles / responsibilities / privilege
A alwaysup-to-date documentatior(model [including documents] is documentation instead of document driven approa

Approach:MDSD(modeldriven software development) supported bintegrated DSLfdomain specific languages)

Lessons Learned:

A be useffocused simplicity, compactness, specific for a particular user need / user role
A better have separated and specific DSLs instead of trying to merge everything into a single DSL
A graphical modeling versus textual DSL: offer whatever is most appropriate for a role and task
A support different views
AassignuseNR2 f S A LISOAFTFAO LINAOATt S3Sa 64SS SEI YLX S
A needs to be integrated into workflow and tools
A do not come up with just another isolated DSL

A DSL must fit seamlessly into an overall workflow (e.g. easy and seamless access to textual modeling frol
within graphical models => do not require manually opening a separated text document)

A seamless access from different DSLs to information shared between models: no matter whether it is from
within graphical or textual models

H K

Selected examples in this talk (fully integrated within tf&martMDSDRoolchain):

A DSL 1immediate use of entities and delayed transformation (part by part as needed) into platform implementa

A DSL 2textual model accessible from graphical model (stepwise refinement, different views, tool integration )
A DSL 3graphical models are used by textual models (stepwise annotations)
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Examplel: DSL ACo mmQ@Qbjectd at i on

immediate use of entities anddelayedtransformation (part by part as needed) into platfornmplementation

entities are modeled textuallyXtext integrated DSL) and are importethto and referenced from thegraphical
model (UML)

Purpose /| Camponant [N/
A achievecomposabilityof services in order to support reuse of software components o ‘? @}
Requirements 1|
A describe (model) entities (data structures) once and consistently reuse those entities '.
as often as possible \C
A you must be able to work with these entities although e.g. the target platform ang

target middleware is not yet decided .h’

CommOb ject CommBasePose {
covMatrix: Double[2] = 0.0
updateCount: UInt32
pose3D: CommObjectRef(CommPose3d)
timeStamp: CommObjectRef(CommTimeStamp)
}

Commobject CommPose3d { The following data types are available for attributes of the communication objec
position: CommObjectRef(CommPosition3d)
orientation: CommObjectRef(CommOrientation3d) A Boolean
}
CommOb ject CommPosition3d { A DOUbIe’ Float
x: Double = 0.0 A Int8, Int16, Int32, Int64
y: Double = 0.0 A UInt8, UInt16, UInt32, UInt64
z: Double = 0.0 A .
} String

CommOb ject CommOrientation3d {

A [N] ¢ Array of any of the previous types. N can be an integer denoting the
azimuth: Double = .0

e Double = o number of elements or * for a flexible list
roll: Double = .0 A CommObjectR¢éNAME) to indicate a nested communication object
} A StructRefNAME)X to indicate a nestedtruct
= . . A EnumReNAME) to indicate an enumeration usage Hochschule Ulm
£ Service Robotics Uim
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Examplel: DSL ACo mmQ@Qbjectd at i on

immediate use of entities and
delayed transformation (part by part as needed) into platform implementation

Approactk RS&AONAROS GRIFUOF A0NHzZOUOdzZNB&aé¢ AYRSLISYRSyl(uteée FTNRY
A models must be implementable with different kinds of middleware

A the part relevant to a component developer must be transformed early into the used programming language
A late binding of middleware to execution must be possible seamlessly

time line
Consortium_evel e ComponenDeveloper
Agreement I A stable and early usable C++ object

hidden | visible

A generated according to DSL

I getter /setter
DSL E I Genera’torI 1]

internalsof tooling:
providedby Framework Developer

Xtest ?Krl@r}lg Xpand

A not visibleto user
A generatedaccordingto
selectedmiddleware

Framework larshalling
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Example2: DSL APar amet er fi

textual model accessible from graphical model (stepwise refinement, different views, tool integration )

DesignrTime DesignrTime DesignrTime RunTime
consortiumlevelagreement componentdeveloper System Robot

stepwiserefinementbindsmoreand morevariability Integrator

DSL DSL DSL Runtime

) T ) accesyia
Xtest Xtest Xtest Parameter Pattern

<values: canbe referencedandenriched (Comm Pattern /
ParamSet LaserObstacleAvoidParameter { <name>, <type>Cann0tbe mOdIerd ComponentModeI)

Param speed {
. «Component»
v_x : Double SmartLaserObstacleAvoid
v_omega Double structure u
. . L «smarl
} |-— B‘ [E] +smarl
Q *«smartComponentParameter» §
«smartTask] | [ - .
H
smartLaserobstacleAvoid & +SmartLaserObstacleAvoid: SmartLaserObstacleAvoid [1]
structure
E Properties [ SmartParameterEditor 52 | Bl Console [ Problems =3 Progress <+ Search +SmartPus
= BN
Datatypes Parameter editor: SmartLaserObstacleAvoid smartComponentParameter
!
// use ImpertUri to import parameter definitions from CommObj repository +5martsen
BOOIean: Dou ble’ Floata Int8’ ImportUri "platform:/resource/CommLaserObstacleAvoidRepository/model/parameter/CommLase
|nt16, Int32, Int64, U I nt8, Component SmartLaserObstacleAvoid {
U Int16, U I nt32, U I nt64, Stl’lng, ParamSetinstance CommLaserObstacleAvoidRepository.LaserObstacleAvoidParameter { SystemConfiguration 2t | % Deployment
- InstantiateParam speed {
ArrayS, Enumerat|0ns :::S-V_X =1000| oo & Properties |[v» SmartParametereditor 52 B Console [ Problems =3 Progrdss 4 Search
s.v_omega = 0.
} Parameter editor: DeploySimpleObstacleAvoid
} } /{ use ImportUri to import parameter definitions from Component model
ImportURI "platform:/resource/SmartLaserCbstacleAvoid/src-gen/parameter.parcomp”
Deployment SmartLaserObstacleAvoidDeploy instantiates SmartLaserObstacleAvoid {
Param CommLaserObstacleAvoidRepository.LaserObstacleAvoidParameter.speed {
this.v_x =600
this.v_omega =0.0
}
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Example 3 : D Bdcumfentationf

graphical models are used by textual models (stepwise annotations)

Xtee<t DSL

\

Current State:

A from stepwise annotations in models to a
complete document

A add humancenteredprosa/ docu/ explanations

Future Work:

human readable model annotations will be presented
at the appropriate views within tholchain
(do not read a separate WIKI)

Service Robotics Ulm

service robotik

Papyrus / UM{Profile
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Output: Complete Document

SmartLaserObstacleAvoid

License

nnnnnnn

Services

Required-Ports

Used to receive

« SmartPushNewestClientl

scans from the laser ranger. Typically
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connected to SmartLaserLMS20
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