DEVS modeling of Traffic

! in AToM3

Presented by
Ximeng Sun
April 11, 2005

B McGill MSDL



&W References

[1] Bernard P. Zeigler, Herbert Praehofer, and Tag Gon Kim.
Theory of Modeling and Simulation.
Academic Press, 2000.

" [2] Hans Vangheluwe, Juan de Lara.

Computer Automated Multi-Paradigm Modelling for Analysis and Design of Traffic
Networks.

Proceedings of the 2004 Winter Simulation Conference.
" [3] Ernesto Posse and Jean-Sebastien Bolduc.
Generation of DEVS Modeling and Simulation Environments.
Proceedings of the 2003 Summer Simulation MultiConference, 2003
" [4] Modelling, Simulation and Design Lab.
AToMS3 V0.3: A Tool for Multi-formalism and Meta-Modelling
http://msdl.cs.mcgqill.ca/MSDL/research/
= [5] Bernard P. Zeigler, Hessam S. Sarjoughian.

Introduction to DEVS Modeling and Simulation with JAVA.
http://www.acims.arizona.edu/SOFTWARE/software.shtml#DEVSJAVA



w Outline

Introduction
*" TimedTraffic Formalism
= DEVS Formalism

" Map TimedTraffic to DEVS

" Meta-Modeling
" TimedTraffic Meta-Model
= DEVS Meta-model

" Model Transformation
" Code Generation (Python and Java)

" Demo
"  Conclusion



" |ntroduction

" TimedTraffic Formalism
" DEVS Formalism

" Map TimedTraffic to DEVS

" Meta-Modeling
" TimedTraffic Meta-Model
= DEVS Meta-model

" Model Transformation
" Code Generation

" Demo
" Conclusion



&W TimedTraffic Formalism
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Based on models described in [2].



DEVS Formalism
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TimedTraffic Meta-Model

FlowTo

Cardinalities:
- To RoadSection: 1 to 1
- From BoadZection: 1o 1

Source

ATTIDUES:

- name & String

- num_wehicles i Integer

- infinite_supply :: Enum

- inter_arrival_time :: Float
Cardinalities:

- To SourcezSection: 0 to 1

Source2 Section

Cardinalities:
- To FoadSection: 1to 1
- From Source: 1101

Cardinalities:

: CapacityOf
Attributg:DaCIw Aftributes;
N - updated :: Boolean
- capacity : Integer Carc?inalities:

- name :: 3tring

Cardinalities:
- To CapacityQf 0 to M

- From Capacity: 1101
- To RoadZection: 1to 1

T~

//’»

ControlledSection

- To BoadSection: 110 1
- From TrafficLight: 1 to 1

L4

RoadSection

Aftributes:
- name :: 3tring
- num_wehicles i Integer
- state
- length ; Float
- velocity_limit ;; Float
Cardinalities:
- From FlowTo: 0 to M
-ToFlowTo:Oto M
- From SourcezZection: 0to [
- To Sectionz3ink: 0 to 1
- From CapacityOf, 0 to M
- From Controlled3ection; O to M
- From Direction: 0 to [

: String

.--"""f

Section25ink

Cardinalities:
-To Sink: 1101
- From BoadZ=ection: 1 o 1

TrafficLight

Aftributes;

- State  Enum

- red_fime ;; Float

- green_time ;; Float
Cardinalities:

- To ZynchronizedWith: 0 to 1

- From Synchronizediith: 0 to 1

- To Controlled>ection: 0o 1

- To Direction: 0 to 1

Sink

Attributes:

- name ;: String

- num_vehicles :; Integer
Cardinalities;

- From ZectionZ5ink: 0to M

Direction

Cardinalities:
- From TrafficLight: 1to 1
- To RoadSection: 1 to 1

—— e
hronizedWith

Cardinalities:
- From TrafficLight: 1 to 1
- To TrafficLight; 1 to 1

Based on the meta-model described in [2].



Actions:

= connect

=< disconnect
= initialize

y

stateDevsV2

Attributes:
- name :; String

- output ; Action

- initial ;; Boolean
Constraints:

= checkValidity
Actions:

= initialize

= drop

< setParent

< addChildren

< killChildren

- fimeAdvance ;; Constraint

AttribuTeEs:
- name : String

Actions:
= connect
= disconnect
= jnitialize

atomicDevsY2

Affributes:

- name :: 3tring

- is%isible ;: Boolean

- initFarams ;; String
Actions:

= initialize

= select

= drap

< setParent

< addChildren

< addSubChildren

< KillChildren

< killZubChildren

< doLayout

« checkValidity

Actions:

e—— = connect

= disconnect
= initialize

L
containshModel V2

containsPortV2

confluent Transition¥2
AHripUtes:

- name 3 3tring

- condition ;; Constraint
Actions:

= gonnect

= disconnect

= initialize

internal TransitionV2

- condition :: Constraint

external TransitionV2
AttribUTeEs:

- hame : 3tring

- condition :: Constraint
Actions:

= connect

= disconnect

= initialize

Actions:
= connect
< disconnect
= initialize

portDevsy2

Aftributes:

- name :: 3tring

- portType & Enum
Actions:

= initialize

= drop

= setParent

= addChildren

= KillChildren

DEVS Meta-Model

coupledDevsy2

—‘--—-..,)Attributes:

- name :; 3fring

- isVisihle ; Boolean
Actions:

= initialize

= select

= drop

= setParent

= addChildren

= add3ubChildren

= killChildren

= killZubChildren

= doLayout

= check'alidity

Actions:
> connect

< disconnect
= jnitialize

Based on the meta-model described in [3] and the work done by Denis Dube

(http://moncs.cs.mcgill.ca/people/hv/teaching/MSBDesign/presentations/050324.DenisDube.pdf).



TimedTraffic to DEVS
&M Transformation Rules

" See automatically generated document
from AToM3



*M Code Generation

" Simulator in Python (PythonDEVS)

Based on the work described in [3].

" Simulator in Java (DEVSJAVA)
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DEVSJAVA Class hierarchy of DEVS classes
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&W Conclusion

" AToM3 is an amazing tool!

" Pure graphical translation from DEVS or other
formalism to a real programming language such
as Python or Java?

" Using neutral language to describe specific
cases in transformation rules?



Thank you!



