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Goals of today:
1. Get to know each other’s work
Why? What? How?
2. See the big picture (research/projects/...)
3. Roadmapping

4. Build Portfolio(s)
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UNIVERSITE DE GENEVE FACULTE DES SCIENCES

Centre Universitaire d'Informatique  Professeur D. Buchs, directeur

Professeur G. Falquet, codirecteur

A Methodology For
The Development Of Complex
Domain Specific Languages

THESE

présentée a la Faculté des sciences de I'Université de Geneve

pour obtenir le grade de Docteur és sclences, mention informatique

Compact

Muon LJ\dS

Solenoid |
experiment at
CERN's LHC

Desi g Activate All

Conirol Channels

G I—G9

Activate Activate
oumlol channel 1 cumrul channel 2

| CMS Tracker Cosmic Rack

5‘3 *PG-Layer-4-Rod-2.apnmm_diagram |=| properties.prop &%

import 'PG-Layer-4-Rod-2.apnmm’
import 'blackToken.adt'

Expressions

MUTUAL_EXCLUSION : ({(card($on in ON} + card($onlv in ONLV))} + card($off in OF|

g

enable control turn on control enable control turn on control
channel 1 channel 1 channel 2 channel 2

2010
Idi Figure 4.8. CTT for the turn on control channels task

NOSTATE : (((card($on in ON) + card(3onlv in ONLV)) + card($off in OFF)) + car

TEMP : card($tmp in temp)=1;
TEMPL : card($tmp in templ)=1;
TEMPZ : card($tmp in temp2)=1;
TEMP3 : card($tmp in temp3)=1;
TEMP4 : card($tmp in tempd)=1;
TEMPS : card($tmp in temp5)=1;
TEMPE : card($tmp in tempf)=1;
TEMP? : card($tmp in temp7)=1;
TEMPE : card($tmp in tempd)=1;
TEMPS : card($tmp in temp9)=1;
TEMP1@ : card($tmp in templd)=1;

INTERMEDIATE_STATE :

CCCCCCCCCRTEMP | TEMPLY | BTEMPZ) | BTEMP3) | @TEMP4) |

Applicati

ANO B T, W 1 o el e Hierarchy

Ul prototype

File 3 CosmicRack

-

Models View Options
@ Curl_Channel 1.5
O PO Layer 1 Rod
O PG Layer 1 Rod
O PG_Layer 2 Rod_
QPG Layer 2 Rod_
© PC_Layer_3_Rod_
O PG Layer 3 Rod 2
D PC_Layer 4 Rod
O PC_Layer, 'I Rod

d_

L

Q Cwrl_Channel 6 10
O PC_Layer 6 Rod 2
O PG_Layer_7_Rod_1
O PC_Layer_7_Rod_2
O PC_Layer_8_Red_1
© PG_Layer_8_Rod_2
O PG_Layer_ 8_Rod_1
O PG_Layer_8_Rod_2
& PG_Layer_10_Rod_1
O PC_Layer_10_Rod_2

nmpmnm:ummn &
aff on_ly | an clear

Check
(' (BINTERMEDIATE_STATE) =» BMUTUAL_EXCLUSION);

CO-OPN

ONLY-TO-OFF-START ONLV-TO-OFF-€ND

(OFF-TO-ONLV-START OFF-TO-ONLV-END ONLY-TO-ON-START ONLY-TO-ON-END

= Properties 99‘ Specification Imparts (N= Variables

[ Pmblems}

AIPiNA Model Checker Engine; [lava Application] /System/Library/Frameworks/Java | i & | Se EE El

L T T e e L T P e T e T TP T e T

Compute State Space. ..

Reachability Time : 8 ms

State Space has been fully generated.
oo

Check the properties...

Check property : [{!(C{CCCCCCCC(Card(tmp in temp:TRUE} EQUALS 1) or (Card(tmp in
templ:TRUE) EQUALS 1)) or (Card(tmp in tempZ:TRUE) EQUALS 1)) or (Card(tmp in t
emp3: TRUE) EQUALS 1)) or {Card(tmp in temp4:TRUE) EQUALS 1)) or (Card(tmp in tem
p5:TRUE) EQUALS 1)) or (Cord(tmp in tempB:TRUE) EQUALS 1)) or (Cord(tmp in temp?
:TRUE) EQUALS 1)) or (Card(tmp in temp8:TRUE) EQUALS 1)) or (Card(tmp in temp9:T
RUE) EQUALS 1)) or (Card(tmp in templ@:TRUE) EQUALS 1))) implies (((((Card(on in
ON:TRUE} plus CardConlv in ONLV:TRUE}) plus Card(off in OFF:TRUE))} plus Card(er
ror in ERROR:TRUE)) plus Card(int in INTERLOCKED:TRUE)) EQUALS 1))]

Property holds : 0K

R R R R R R

Property Check is finished.

Alpina



Designing Requirements/Property Languages

Property.

O(({ go0Aup0) v & ( floorOvidle)) — ((—( floorD)v—(floorOv

idle VU ({ floorDvidle) Al floor0)v—| floorOvidle) A ( floorOv
idle) A ([~ floorD) v = floorD v idle) ) floorD v idle) A

({( floor0)v—( floorOvidle) U (( floorOvidle)A(—( floorO)A( floorOv
idle)) )N VO({({gol Aupl Adoun )V Q( floorl vidle)) —

([={ floorl v =i floor1vidle) [ ( floorlvidle) A{{( floorl)v

=( floor1vidle) ) U{({ floor1vidle) A((—( floorl) v —( floorlv
idle) ) U ({ floor1vidle)A((( floor 1)v—( floor Ividle) | ( floor 1V
idle)A(—( floor 1 { floor 1vidle))))1)))) WO go2 Adown2)v

M floor2vidle)) = ([ floor2)v—{ floor2vidle W4 (( floor2v
idle)A((( floor2)v—( floor2vidle) ([ floor2vidle)A((—( floor2)v
= floor2 w idle) ) (( floor2 v idle) A (({ floor2) v —( floor2 v

idle WU ({ floor2vidle) nf—{ floor2)U | floor2widle)) )11
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Designing Requirements/Property Languages

S °operty

reachesFloor

forall E after 1 i!g eventually é
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Designing Requirements/Property Languages

[ user-defined model

1 generated model
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Bart Meyers, Romuald Deshayes, Levi Lucio, Eugene Syriani, Hans Vangheluwe, and Manuel Wimmer. ProMoBox: A Framework for
Generating Domain-Specic Property Languages. In Software Language Engineering (SLE), Vasteras, Sweden, volume 8706 of Lecture
Notes in Computer Science (LNCS) , pages 1- 20. Springer. September 2014.



Designing Requirements/Property Languages

Multi-Paradigm Modelling of DSMLs

\\ ; | /I
: /l I /DY EbEEAARGES0
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reachesFloor

forall E after. eventually 3 4

DSM

Bart Meyers, Romuald Deshayes, Levi Lucio, Eugene Syriani, Hans Vangheluwe, and Manuel Wimmer. ProMoBox: A Framework for
Generating Domain-Specic Property Languages. In Software Language Engineering (SLE), Vasteras, Sweden, volume 8706 of Lecture
Notes in Computer Science (LNCS) , pages 1- 20. Springer. September 2014.



Modular Language Environment Engineering

(L+E)Spec
* Reusable components of a
language environment HE
specification g % g
— Syntax % % %
(Concrete/Abstract) LI
— QOperational semantics

— Interaction (Ul) Behaviour

* Combine fragments to
create environments for
hybrid languages



Composition of Language Fragments

Composed

. Concrete
Syntax

Language Fragment: LF1

. Concrete
Syntax

Language Fragment: LF2



FSA+CBD composition 1

[when x +] / k=-0.8; v_0=k"v; x_0=0

FreeFall i Stuck

startBouncing / Q Q [(when v-v_eps +) && Q
x_0=10;v_0=15 * -

(x <==x_eps) ]/ x_0=0;v_0=0
Initial g

100—\
4 )
%
kick fv_k=20;x_ 0=x;v_D+=v k
A
i
Simulstor Paramet ters
Model file: BouncingBalistuck.py | | [ o8 Varizbles
RKa. 7
Euler Run | Stop | Clear | Save | Graph Quit
40| /\
20 3 <
. R PN
-~ o5 -,‘.r\
Y Y W\NAAA
10 15 20 25 30 35 4

[Beuncingaall time vs y in red circles

Simon Lacoste-Julien, Hans Vangheluwe, Juan de Lara, and Pieter J. Mosterman. Meta-modelling hybrid
formalisms. In Pieter J. Mosterman and Jin-Shyan Lee, editors, IEEE International Symposium on Computer-
Aided Control System Design , pages 65 - 70. IEEE Computer Society Press, September 2004. Taipei, Taiwan.



FSA+CBD composition 2

aiialy _
initialPos
I> ccelerationmotor
E.M

—

Dm;i‘tmnD.
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motor for
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0.8
0.5F
- 0.6
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o 0.0 S
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1.0 ‘ ‘ up ‘ ‘ 70 position
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Bart Meyers, Joachim Denil, Frederic Boulanger, Cecile Hardebolle, Christophe Jacquet, Hans Vangheluwe. A DSL for Explicit Semantic
Adaptation. MPM@MoDELS 2013:47-56.

Joachim Denil, Bart Meyers, Paul De Meulenaere, and Hans Vangheluwe. Explicit semantic adaptation of hybrid formalisms for FMI co-
simulation. In Proceedings of the 2015 Spring Simulation Multi-Conference, pages 852 - 859. SCS, April 2015.
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Hybrid TFSA

miﬁro B (xy) :snapshot at macro x and micro y 0< V.
L_n,. : control transfer kg jeN 0<=i
() 0<gc<k
(k,0) (k+1,0)
= > DES R
. macro marcro
MmICro .
A (©lash o last) micro
(0,last)
6=1
)
/ °
cTs CTS >

(g+1.0)

m\.«'ﬁn_mild_iniualim = false [fsa_currentState. final]

~—
Initialized or -
acroStepProcesse
ot Taa_curmentState final] :

[fsa_selectedTransjion == ! fsa_currentEvent =

”safsﬁmf;ﬁq’;.m imestep, | 9ECUMEvent(isa_logicaiTiny

fsa e_la?;ad - ' fsa_selectedTransition = lisinstance(tsa_currentState, CBDState]]
fsa_al o getTransifsa_currentEvenl. oy model = fa_currentState.chd

- F s, currantState, fsa_slapsed) - -

{chd_clock = 0.0
cbd_iteration = 0

nat maxlterationsReached()]
! chd_currentCompldx = 0,

chd_clock = d:_dﬁabﬂ;+chd delia
Eiw cbd meratnon .1
L toamplds

r slzefck Companentlis
leration = chd _ileral #1 ..l'

[cbd_currentCompldx == snze(cnd sumchmponenlLlsl}]

createStrongCompanents
{chd_depGraph, chd_iteration)

Msa_currentSia _selected Transition target, »
fsa_elapsed = 0, [fsa_sa ,IC‘EdT’aH‘F‘““ 1= null] Ha H Lﬁ:;gaag?r::l%mrﬂ =
pr:x:aassE\ranﬂfﬁa_}qrranlent:. | trigiered TransChd == null] getTriggﬂsﬂWhanTmnsﬂsa currentState) chd size{chd_strongComponentList)]
fsa_curentEvent= % | T ) ! black = ebe swr-chmp-omnlLIst[u _currentComplds] h
getCurrEventifza_logisalTime), / . . computeBlock|block, salf.cbd_iterati
faa_selectedTransition = ¥ chd_currentCompldx = cbhd_curre
gelTransifsa_cumentEvent: \i‘ TR N -
Isa_currantState, sa_slapsed ™ Mi
T croStepPrepared MicraStepPrepared

fsa_selecledTransition = triggered TransChd
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Analysis, Validation,
Verification, Testing

and Accreditation

Analysis and Verification of
Model Transformations,
Debugging,
Instrumentation, Tracing,

etc.

Research Topics

Language Engineering

Domain-Specific Languages, Model Transformation, Design-
Space Exploration(web-based) Visual and Textual Modelling

Environments, etc.

Simulation

Co-Simulation, Discrete-event, DEVS, continuous time,
a-causal (e.g., Modelica), physics-based (e.g., Bond Graph),

etc.
L _____________________________________________|

Deployment & Resource-optimized Execution

Platforms (e.g. AUTOSAR, CAN, etc.), Deployment-Space
Exploration, Virtualization, Models@run-time, Efficient

execution of model transformations, etc.

Model Management

and Process

FTG+PM, Safety (ISO
26262, Railway, etc,),
Agile Modelling,
Consistency
management, contracts,
Experimental frames,

etc.
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INDUSTRY 4.0

E-MOBILITY

Future: towards ...

ELECTRONIC CIVIL SERVICES

INDUSTRY 4.0

Lot size one production calls for flexible plants. Software for
automated production steadily increases in complexity and
required maintenance effort. New and efficient development
tools based on industrial standards pave the way toward future
factories

ROBOTICS

SMART ENERGY

The Role of Models in Engineering of
Cyber-Physical Systems — Challenges and
Possibilities

Bernhard Schiitz, fortiss GmbH
schaetz@fortiss.org



Roadmap:
1. Where are we (and where are others)?
2. Where do we want to be?

3. What'’s the path from 1. to 2. ?
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MSDL-level questions,

also to be answered individually
(roadmap: now vs. future):

- who (people/labs) are our peers?
- what are our conferences?

- what are our publication venues?
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SWOT:

- Strengths

- Weaknesses

- Opportunities

- Threats
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some Projects/Funding/Collaborators
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