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Comparing which characteristics?
N

-1 Model Construction
1 Model Validation

71 Model Simulation and/or Transformation.




ATOM3 Model

odel Construction

t_Output

-Tot Output: 0o N
- Emm t_RoadSegment: 0 to N

Multiplicities:
-Tot_Splitter: 0 to N
=) - Fromt_Input: 0 to N

Multiplicities:

M etq I I I o d e I - Fromt_Splitter_Output: 0o 1 4 -Fromt Splitter: 0Oto N
-Fromt_Merger Output: 0 to 1

t_Splitter
[Multiplicities:
-Tot_Splitter_Output: 210 2

- From t_Generator_Output: 0 to 1 ut_Merger "
v out: [—_T_Merger_Outpui__ —IpULVerE . — P :
-Fromt_Road_Output: 0 to 1 [— T Merger_Outpul A — Fromt_Input_Splitter: 1o 1
-Tot_Output_Input:0to N Multiplicities: T P -
. -Tot Merger:0to N
- From t_RoadSegment_Output: 0to N || - Tot Output:0to N ~From t_input:0to N
o e n v. -To t_RoadSegment_Input: 0to N -Fromt_ Merger:0to N -
| =T Output_inpat -~ N t Merger
Multiplicities: i es:
Input_Sink
-Tot Input: 0to N S — —— vl')“’ -Tot Merger_ Output: 1o 1
° -Fromt_Output: 0to N Multiplicities: Mulllpllt}llvlesi - From _Input_Merger: 2 to 2 t_RoadSegment <cAbSIract>>
-Tot Quiput: 0 to N -Tot_Sink:0to N Muttiplicities:
r q p I C q e p - From?_Generator: Oto N -Fromtinput: Oto N - Fromt_Limit_RoadSegment: 0 to 1
-Fromt_Car_RoadSegment: 0 fo N
Linput -Tot_RoadSegment_Output:0to N
Muliiplicities: T - Fromt_RoadSegment Input:0to N
[ Input_Roa
- Fromt_Output_Input: 0 to N S iolcities: ;ﬂq:"f’?“" ? - From t_Input_RoadSegment: 0 to N
-Tot_Input_Splitter: 0 o 1 “Tot Output:0to N P . ributes.
— L Quiput: -Tot_Road:0fo N - carsLeft  Inte
-Tot_Input_Merger:Oto 1 -Fromt Road: 010 N _Fromt Input: 0to N ,
-Tot_Input_Sink:0 1o 1 - nput:
-Tot_Input_Road: 0o 1 put_RoadSegnient
-Tot_Input_RoadSegment: 0 to N F—t_RoadSegment_Inpufl” ] Multiplicities:
-Fromt Car _Input:0to N Multiplicities: -Tot_RoadSegment: 0to N

-Tot _RoadSegment: 0 to N
-Fromt Output: 0to N

-Fromt_Input:0to N

t_Control t Roay

Cf'""“l*nm Multiplicies: - From t_Input_Sink: 1 to T
- From t_TrafficLight_Control: 0 to 1 -Tot Road Output:0to N .
-Tot_Control_Road:0to 1 ] -Tot Road:0toN - From t_Inpyt_Road: 110 1 Multiplicities: )
-Fromt Control:0to N - Fromt_Con¥pl_Road: 0 to 1 - Tot RoadSegment: O to N

-Fromt_Li

it:0to N

t_Limit
|Attributes:

Multiplicities:
-Tot _Control: 0to N

- Fromt_TrafficLight: 0 to N t_Car
[—L.Car_RoadSegment —1 Multiplicities:
Multipli S0 - Tot _Gar_RoadSegment: 1to 1
~Tot Roa ent: 0 to N -Tot_Car_lnput: 0to N
-Fromt Car:0toN Jot Car Output: Oto N
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|Attributes:
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- Tot_TrafficLight_Control: 0 to 1
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-Tot Output: 0to N
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-Tot Input:0to N
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ATOM3 Model

Model Validation

Connecting elements:
Multiplicities
Assocations

Invalid semantics:

E.g. Create model with to many cars on RoadSegment
compared to associated Limit

Checks trigger upon creation/deletion/alteration.



ATOM3 Model

Editing GraphGrammarEdit

Editing GGruleEdit x
WARNING: Name must use Python variable syntax | Name (Python variable syntax required) t_input_to_output_move
N Order 1
Name |t_tran sformation TimeDelay 5
. . 'Subtypes Matching (if rule matches A then it also matches B if B has all attributes in A) [
InitialAction | [ Enabled? . it © Enabled?
- Action Edit [ Enabled?
input_to_output_move 1
M - initCars 2 - Transformation | |  Tronsomaton | 4]
i Edit initRoads 2 - Generic Links ‘ Isolate Association | Copy LHS ‘ Generic Links ‘
_initTrafficLights 2 &l
AR Ar A e 6
——————
FinalAction [~ Enabled?
Load GG |
Save GG |
B
Generate latex document from GG | i i
e s j e
Generate GG code | ‘Edl'llng'Nonunm (not modified) |Elillng transf. 'Nonamed' (not medified) in I'IIe'N(lEdilIng'Nonmned (not medified) ‘Ed'lirg transf. "Nonamed' (not modified) in file ‘N¢
7]
Execute GG code | = =
oK ‘ Cancel
oK Cancel




ATOM3 Model

Model Transformation

Graph Transformations

LHS / RHS

Priorities

Additional Applicability Checks
Rule Based

Priorities

Random /Choice /Parallel

=> |n place transformation



XText Model

Model Construction
Eclipse Xtext Plugin
Textual

Separate Environment
for model creation

Syntax Highlighting
Validation

Syntax ‘Completion’

f# Package Explorer i3 = &

] org.eclipsextext.example fowlerdsl
17 org.eclipsextext.example fowlerdsl.ui
[T org.xtext.example.myds|
] org.xtext.example.mydsl.generator
T orgaxtext.example.mydslui
4 5 orgatext. Traffic
a (B src
. 3 orgotext
-} orgatext.formatting
- orgatext.scoping
- i orgaxtextvalidation
4 [ src-gen
-} orgaxtext
. org.xtext.parser.antlr
.} orgatext.parser.antlr.internal
-} org.xtext.parseTreeConstruction
-} orgatext.services
- orgxtext.traffic
- 7 orgxtest.trafficimpl
- B orgaxtext.traffic.util
- orgaxtextvalidation
- B, JRE System Library [J25E-1.5]
- =i Plug-in Dependencies
- [= META-INF
b build.properties
¢ pluginsmi
= pluginxml_gen
a 170 org.xtext. Traffic.generator
a % src
- B model
- {2 templates
- H2 workflow
. [ src-gen
- =i JRE System Library [J25E-1.5]
- =i Plug-in Dependencies
- [= META-INF
b build.properties
. f_;d org.xtext, Traffic.ui

= =8



grammar org.xtext.Traffic with org.eclipse.xtext.common.Terminals
generate traffic "http://www.xtext.org/Traffic"

Model:
'traffic _model' name=ID '{'
(elements+=RoadSegmentDecl
| generatorRates+=GeneratorRate

cars+=CarDeclaration
carPlacements+=CarPlacement
limits += LimitDeclaration
roadLimits += LimitOnRoad
trafficLights += TrafficLight
trafficLPlaces += TrafficLPlace
SL_COMMENT
ML _COMMENT
+

L s R M iy

130

TrafficLPlace:
light=[TrafficLight] '.' 'control' '(' road=[RoadSegmentDecl] ')':

TrafficLight:

name=ID ':' 'TrafficLight' (hasState?='(' state=INT ')')?;
LimitOnRoad:

limit=[LimitDeclaration] '.' 'limit' ' (' road=[RoadSegmentDecl] ')':
LimitDeclaration:

name=ID ':' 'Limit' ' (' limit=INT ')°';
GeneratorRate:

generator=[RoadSegmentDecl] '.' 'rate' ' (' rate=INT ')':;
CarDeclaration:

name=ID ':' 'Car';
CarPlacement:

(car=[CarDeclaration|ID] '.' 'on' '(' onRoad=[RoadSegmentDecl] ')"')

’

RaadSammantrNacl -



Xtext Model

[# Package Explorer i3 =0
<‘:==D = 1 traffic medel Modell {
g trafficTest g
@ testtmodel

4 /{ Second track.
5 /{ generates 1 car.
6 g2 : Generator
7 g2.rate(l)
8 r2: Road
] =3 : Sink
10
11 card : Car
12 car5 : Car
13 ffcar3d.on(g2)
14 car4.on(gd)
15 carS.on(r2)
16
17 limit3 : Limit (1)

o

limit3.limit(g2)
1819 limit3,limit(r2

&

20 limic3.limit (33)

21

22 ff Trafficlights

23 traffic : Trafficlight (1)
24 traffic.control (r2)

25

26

27 // generator -»> road -> sink
8 gZ.out -» rZ.in

25 rZz.ont -» s3.in

30

31

32

33

M@ Ja'l.radoc\l Ea:(,. Declalationw
error, 0 warnings, 0 others

Description Resource Path Location Type

4 @ Errors (L item)
@ Limit exceeded in model definition. Roads currently have 2 of 1 allowed cars. test.tmodel [trafficTest line: 56 /trafficT est/test.tmodel Htext Check (fast)




XText Model

Model Validation

Cross Referencing of model elements

OCL constraints

context TrafficLight ERROR "TrafficLight state must be an
integer between 1 and 6 (inclusive). Where Green=[0,1];

Orange[2]; Red[3,5]":
lhasState | | (state >= 0 && state <= 5);
Java code checks based on inner representation of
model



XText Model

Model Transformation
Based on template
Outputs to JAVA representation of model

Textual

=> No in-place transformations



XText Model

«DEFINE main FOR Model»

«FILE name+"_simulator.java™»

import model.*;

public class «namen_simulator {

public static void main(String[] args) {

// Create model elements & add to model if needed.
Model m = new Model("«namen");

«EXPAND model_elements FOREACH elements-»
// Set generator rates

«EXPAND model_generators FOREACH generatorRates-»
// Create cars in model.

(EXPAND model_cars FOREACH cars-»

// Link the model elements to one another.

«EXPAND link_model FOREACH links-»

// Simulate the model.

// Simulation ends when no more cars can be moved and/or generated.
while(m.hasMoreSteps()){

m.simulateStep();

}

}

}

«ENDFILE»
«ENDDEFINE»



XText Model

(DEFINE model_elements FOR RoadSegmentDecl-»
«IF type.compareTo("Sink") == 0-»

Sink «namen = new Sink("«namen");
m.addSink(¢tname»);

(ELSEIF type.compareTo("Generator") == 0-»
Generator «name» = new Generator("«namen");
m.addGenerator(«name»);

(ELSEIF type.compareTo("Merger") == 0-»

Merger «name» = new Merger("«namen");
(ELSEIF type.compareTo("Splitter') == 0-»
Splitter «tnamen = new Splitter("«namen");
(ELSEIF type.compareTo("Road") == 0-»
Road «name» = new Road("«namen");
«ENDIF-»

(ENDDEFINE»



Comparisson

Model Construction

ATOM3: Visual - Class/Assocation based meta-meta-
model

XText: Textual — Grammar based meta-meta-model



Comparisson

Model Validation

ATOM3: Two types of checks
Multiplicity
On creation/deletion/alteration
XText: Three types of checks

Cross-referencing
OCL

Java based extensive checks



Comparisson

Model Transformation
ATOMS:

Visual
In-place transformation

Graph transformations

XText:

Textual
Original model remain unchanged

Template based transformation



Comparisson

Biggest distinctions:
Visual vs Textual

In-place transformation vs leaving original model
unchanged



