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Train Control Language (TCL)
Common Variability Language (CVL)
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Metamodeling
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Metamodeling
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Metamodel Architecture

Meta meta model
(MOF)
M3
Meta model
(TCL, CVL)
M2
Model
(StationD)
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Model Transformation
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ATL
MOF Script

Text 1

M2M: Model-to-Model transformation
M2T: Model-to-Text transformation
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Eclipse Modeling Framework
(EMF)
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Eclipse Modeling Framework

Java Framework for Eclipse
= Building tools based on a structured model

= Model definition based on XMI (XML Metadata
Interchange)

= Ecore is a Java implementation of the core subset of
MOF
Tree editor automatically generated from
metamodel

Java code can be added to extend or
adjust the functionality

Eureka ¥! 3674 Programme, ITEA2 project ip06035 5

i

3 SINTEF 8 S 1TEAZ




Eureka ! 3674 Programme, ITEA2 project ip06035

E

MF - Tools

Ecore Model (Metamodel) > EMF Model = Editor Plugins

= Ba A
= # Station

E TrainRouke
- B TrackCircuit

H stiller
- B Buiding

H statsuilding -> Building
- 'H Electricalbuiding - = Building

3
3
3
3

#-EH Sianal
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Generate Model Code
Generate Edit Code

£ Track Generate Editor Code
#H LineSegmert - Track Generate Test Code
£/ Switch -» Track

£/ Endpoint

-/H TrackCircuitEndpaint - > Endpaint Cpen Foreign Model
- H MiddieEndpaint - > Endpoint Cpen

-/H RemateSwitch -= Switch Open Ecore

-/H ManualGwitch - Switch Cpen GenModel
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Graphical Modeling Framework
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Graphical Modeling Framework

« Framework for building graphical editors

* Basic steps to create a graphical editor
= Design an EMF meta model

= Create graphical representations for the elements
= Map the elements together

= Generate the graphical editor

= Enhance the graphical editor by editing the generated
plug-in code (Java)
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GMF — Tools

T Rep
Transform

ditor Gen Model
skation, gmfgen

Seleck | Edit | Create
Generate diagram editor
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Y EMF/GMF - Definitions

Separate Descriptions of a Model
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Train Control Language
(TCL)
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TrainRoute

Derailer

TCL — Concrete Syntax

15

Main

Line

Signal Segment
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TCL - Metamodel
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TrainRoute 0. TrackCircuit
. 0.1
0.1
Track (g 1 Endpoint
; 0..1 Z>
LineSegment Switch TCEndpoint MiddleEndpoint
\ Tf T
0.1 0.1
0..1
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TCL — EMF/GMF
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TCL - Tools

Code
generation
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TCL — Tools (2)
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TCL — Tools (3)

EE)EFE)FEEIE) .
|-_|||: LEII:II:_I Str_br_1(Hj_Str_br:=Fell

es.Hj_Str_br,
) _— . Sf nl F:=Sf A.Fk,
Tevcd § N.ow - Sf_n2_F:=Sf_B.Fk,

TP := TID.tStr_br,
Str_br => Felles.Str_br);
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[From Senona o Track 1| BR2 - | |+ C+ +t + +t+t+ |== =
[From Sationhto Track 2 | BN | b .+ 4+ v+ | = ==
[From Track 110 Stascen | 12 | v v o+ .4 v |- -
[FromTrack 210 Stasent | N1 | - | - | - " + I= =
FromTeack 11s Smcel | M2 | | - | - T+ + S o+ o+ _—
[From Track 2 to StascaC o - - - + + -+ # - =
[From StatonCo Track 1| AL2 | PR P PR ——
[From StationC o Track 2 | Am1 | - I [
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TCL - Safety Integration

Verification and
Validetion

: mn‘m‘ﬁm and Validation
Design . sty
! Detailed Test, and
station Design Verification

lmplemeniaiion
Generate

Generate > test cases
representations Time
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Common Variability Language
(CVL)
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Variability Modeling

Create new stations
based on already existing

ones / \

= without increasing the
complexity of TCL

Variation on values and D>
structure

= e.g. add/remove a track

Define and resolve the
variability using a
separate variability
language
@. Haugen et al., “Adding Standarized Variability to Domain

Specific Languages”, in 12th International Software Product
Line Conference (SPLC). Limerick, Ireland, (2008).
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Generic 2T Station

Station 2T
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Station D

Station Name Station D

Derailer
SLock
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Station 2T -> D
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CVL Editor

& station2T.station_dagram
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References

EMF
= http://www.eclipse.org/modeling/emf/

GMF
= http://www.eclipse.org/modeling/gmf/

MOFScript
= http://www.eclipse.org/gmt/mofscript/

CVL
= http://www.variabilitymodeling.org/
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