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What is DEVS?

Discrete EVent System Specification
Highlights:

Based on a formal modeling and simulation framework
Derived from mathematical dynamical system theory
Supports hierarchical, modular construction

Supports discrete event approximation of continuous
systems



What Lockheed uses DEVS for

Critical Mobile Target

Global Positioning System lI
Arsenal Ship

Coast Guard Deep Water

Space Operations Vehicle
Common Aero Vehicle

Joint Composite Tracking Network
Integrated System Center

Space Based Laser

Space Based Discrimination
Missile Defense (Theater / National)



DEVS in control of steel production
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Large Scale:
*Conceptual model contains 25,000 objects for 33 goa Is, 27 tasks,etc.
«Approximately 400,000 lines of code.
14 man-years: 6 knowledge engineers and 12 experts

One advantage of DEVS is compactness: 50,000 reduction in data volume

< Effective analysis and control of the
behavior of blast furnaces at high resolution >
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DEVS notation

M = <X,S,Y, Oint : Qext ; )\, ta>

where

X: set of input values

S: set of states

Y: set of output values

oint: Internal transition function
oext : External transition function

A: Output Function
ta : Time advance function



How DEVS works

System is in State s

If no ( ) occurs, the system

stays in s for the time period given by the time
advance function: ta(s)

After ta(s) time, e=ta(s), system outputs A(S)

If an ( ) occurs the new state
IS determined by current state s,
and e

e = how long the system was In that state



How DEVS works

Internal transitions generate

System states in state “s” for time ta before making
Internal transition and generating output

External transitions do not generate
Response to external input



DEVS Hierarchical Modular Composition

Atomic: lowest level model,
contains structural dynamics
-- model level modularity

Coupled: composed of
one or more atomic

and/or coupled
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Modeling tools

= Generation of Graphical
Environments for Design

= A Tool for Multi-formalism and
Meta-Modeling

Yo Fo

T A
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"
Implementations

= Java but the PARCON constraints
handler is in Objective C, thus
GenGED works properly only on
Linux (with libc5, such as the
extinct species Red Hat 4.0) &
Solaris

= Python 2.3 and Tcl/Tk 8.3 (or
better), completely platform
iIndependent (in theory)

Yo Fo

T ey
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Creating a formalism

Graphical Object Editor (draw visual icons)
TypiEditor (map icons to semantic objects)
ConEditor (connect semantic objects)

AlpbabetEditor

'L_I.Lc 10 . _TlpJ'EdJ s _I-:m.EdimI
rraphscalbgec R B 4 § __1 <
Editor (GOE) | Graphdcal (TE) (raphacal (CE) &

~o_ Ulbjects Symbols =+ VL-alphabet

b ™ L
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Alphabet editor: GOE

Primitive objects: rectangles, circles, arrows, etc.

Composite of primitive objects linked via
graphical constraints

.I

M s
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Alphabet editor: TypiEditor

Mapping to graph [G=5]
nodes/edges of: { i
Graphical Objects @

Place holders (non-visual) @
; g i
PH PH PH

Creation of attribute data

types by instantiating Suing C LOSAL LOS ML Sting AN
built-in data types ; : 3 ]

Text List List Texi
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Alphabet editor: ConEditor

Attribution mode: map nodes/edges with one or more
data types

Link mode: source and target definition for edges
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Creating a formalism

Entity Relationship

Entity3

name type=>5tring initvalue=Entity

Graphical _Appearance typezAppearance nit value=graph_classi py
cardinality type=List init value=

attributes type=List initvalue=

Constraints type=LIst initvalue=

Actions type=List initvalue=

Eelationshap 3
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Implementation

Goal: Draw diagram with following components:
Coupled DEVS (rectangle + name attribute)
Atomic DEVS (rectangle + name attribute)
States (circle + name attribute)
Ports (square + name attribute)
Inside relationship = Coupled with Coupled
Inside relationship = Atomic with Coupled
Inside relationship - State with Atomic
Arrow relationship = External & internal transitions
Arrow relationship - Channels (between ports)

20



Alphabet editor

= Graphical Object Editor and TypiEditor?
= Update: Now it’'s a Symbol Editor

File Edit ¥iew Tonls Extras Help

[Dl=&| [4]m]e]a] [#] [« B]E]

>

B (B

@ B9 channelv2
'?/é Ling
Internal{channely2) || —
@ B coupledDevsy2 E JD
@ [ Rectangle
Ba
@ B internal{coupledDevsy2)
Bind(a, Rectangle, 0.4998757458161533, 0.499361)
@ B externalTransitiony 2
/ Line
2L Internal{externalTransitiony 2)
@ B internalTransitiony'2
/ Line
B, Internal(internalTransitiony 2)
@ B portDewsyz2
@ [ Rectangle
a

=4 Symbols _— b ] 180 e—_——
% 8 momicoe2 8 o T
9 Ol Rectangle. 3 ] "
Qa -
@ B Internal(atomicDevsy2) .
Bind(a, Rectangle, 0.5, 0.5) — g
g

U Y

U

]
2]
(2]

|;

@ B internal{portDevsy2)
Bind(a, Rectangle, 0.5, 0.5)
@ B srateDewsy2
@ O circle
a

@ L Internal(stateDevsy2)
Bind(a, Circle, 0.4998148833765272, 0.499814883
{5 Datatypes
@ D awmicName
@ B internal(atomicMame)
FixedBox{atomichame, 2741, 1750)
9@ D coupledMame
9 ?é Internal{coupledMame)
FixedBox(coupledMame, 2741, 1750)
@ D portiame

All marked objects come into the background behind all other objects.
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File Edit %iew Tools Extras Help

DlzE [3elea (¥ [« BB &

=3 Symbals
? B atomnicDeysy'2
@ O Rectangle
H oa
@ BL Internal{atomicDevsy2)
M Bind(a, Rectangle, 0.5, 0.5)
@ B channely?
/ Line
L Internal{channely2)
@ B coupledDeysy'2
@ [ Rectangle
Qoa
@ BL Internal{coupledDewsy 2)
Bind{a, Rectangle, 0. 4993757458161533, 0.499351
@ B externalTransitiony'2
/ Line
L InternaliexternalTransitiony'2)
@ B internalTransitiony'2
# Line
?&. InternaliinternalT ransitiony'2)
@ B portDewsy'2
@ [ Rectangle
Q@ a
@ BL Internal{portDevsy2)
Bind{a, Rectangle, 0.5, 0.5)
@ B stateDewsy'2
@ O Circle
Qoa
@ BL Internal(stateDevsy 2)
Bind({a, Circle, 0. 4298148833765272, 0.433814883
=4 Datatypes
@ D atomicMame
@ BL Internal{atomicMame)
FixedBoxiatomicMame, 2741, 1750}
@ D coupleddame
@ ?&. Internalicoupledtarme)
FixedBoxi{coupledMame, 2741, 1750
@ D portMame
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Alphabet editor

= Connection Editor
Specify relationship between different entities

File Edit View Extras Help

EECIRECNIEE [
% B insidedtomcCoupiedop
@ 3 Tource
@ B8 atomicDevsy' 2

s

1ep 2 36 l |

7 e}
perrrrbr et b g

o

@ T Inernal(atomicDewsy2)
® 3 Target
@ B coupledDevsv2
&[] Rectangle
@ B imernal(coupledDevsy2)
© < Constraints
M Inside(Rectangle, Rectangle)
L ?é insideCoupledCoupledOp
9 3 Source
9 B coupledDevsy2
&[] Rectangle
& B imernal(coupledDevsy2)
® 9 Target
§ B coupledDevsy'2
@ [ Rectangle
@ B mernalicoupledDevsy2)
© <y Constraints
InsideiRectangle, Rectangle)
@ B insideStateAtomicOp
® £ Source
§ B stateDewsyz2
& O Circle
@ F1 |mernalistateDevsy 2)
© <y Target
9 B atomicDewsy 2
@ [ Rectangle
@ T |rternaliatomicDewsy2)
@ 3 Constraints
InsideiCircle, Rectangle)
@ T namedtomicDevsOp
@ BL nameCoupledDevsOp
@ T namePortDewsOp
@ BL nameStateDevsOp
@ T onPonAtomicop
@ 21 onPonCoupledOp

2
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File Edit WYiew Extras Help

GRE

Dl [$sEd o« B

‘=3 Operations
@ BL aroChannel2DestPortOp
& 'T:E. aroChannel25ourcePortop
&= 'T:'é. aroExternal2 DeststateQp
B 'T:'é. aroExternal25ourcestateQp
©- 'T:'é. arolnternal2 DestStatedp
O 'T:E. arolnternal25ourcestatedp
@ Bl insideAtomicCoupledop
& B insideCoupledCoupledOp
9-%m‘idﬂ;ﬁwimimllllllllllllllllll..
9"?% namestamicDewsOp
@ =3 Source
@ D atomicMame
@ BL |nternalfatomicharme)
FixedBoxiatomicklame, 2741, 175D
@ 3 Target
T B atomicDewsy2
© [ Rectangle|
o a
& BL InternaliatomicDewsy2)
@ 3 Caonstraints
* AnchorToplatomicMame, Rectangle)
9—@ﬁamﬁ[ﬂuﬂleamew.................-‘
@ Bl namePortDewvsOp
@ Bl nameStateDewsOp
@ =3 Source
@ D stateMame
& BL |nternalistateMame)
@ 5 Target
Q@ B stateDewvsy2
@ O Circle
& BL InternalistateDewvsy 2)
@ 3 Caonstraints
AnchorBottomistatebame, Circle)
& B onPortAtomicOp
@ L onPortCoupledop
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File Edit View Extras Help
D@ [#ml ) [« BB [E

w UNNEfEEL AN L ENM A E N T T W ..
@ BL insideAtomicCoupledOp *
@ 9 Source
¢ B atomicDewsy'2
& ] Rectangle|
@ FL InternalfatomicDewsy'2)
@ =3 Target
@ B coupledDeysy' 2
@[] Rectangle
& BL InternalicoupledDevsy2)
@ =5 Constraints
* Inside(Rectangle, Rectangle) ¢
o] .ﬂ.' 15 Yol 0 s ] <l
@ 9 Source
@ B coupledDeysy 2
@ [] Rectangle
& B InternalicoupledDewsy2)
@ 3 Target
@ B coupledDewvsy' 2
@ [] Rectangle
& BL InternalicoupledDewsy2)
@ 5 Constraints
Inside{Rectangle, Fectangle)
@ Bl insideStateAtomicOp
@ 9 Source
@ B stateDewvsy2
@ O Circle
& B Internal(stateDewsy' 2)
@ 3 Target
@ B atomicDewsy 2
@ ] Rectangle
@ BL |nternalfatomicDewsy'2)
@ =3 Constraints
Inside{Circle, Rectangle)
@ Bl namestomicDewvs0p
& Bl narmeCoupledDevsOp
@ Bl namePonDevs0p
@ Bl namestateDevs0p
@ Bl onPortatomicop
& B onPortCoupledop
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File Edit WYiew Extras Help

Dl [$sEd o« B

GRE

‘=3 Operations

@ BL aroChannel2DestPortOp
& 'T:E. aroChannel25ourcePortop
&= 'T:'é. aroExternal2 DeststateQp
B 'T:'é. aroExternal25ourcestateQp
©- 'T:'é. arolnternal2 DestStatedp
O 'T:E. arolnternal25ourcestatedp
@ Bl insideAtomicCoupledop
& B insideCoupledCoupledOp
& B insideStateAtomicOp

& B namestomicDewvs0p

@ L nameCoupledDevsOp

@ Bl namePortDewvsOp

e T
?‘%é onPortAtomicop
@ F Source
P B portDewsy2
®- [ Rectangle|
& BL InternaliportDewsy' 2)
@ =5 Target
@ B atomicDewsy 2
@ [] Rectangle
& B |nternalfatomicDewsy 2)
@ =3 Constraints
A FEBOwerlapping{Fectangle, Eectangle)
@%!nﬂm@mﬁmpllllllllllllllllll‘
@ =3 Source
D B portDewsy'2
@= [] Rectangle
& BL InternaliponDewvsy2)
@ 5 Target
@ B coupledDewsy' 2
@ [] Rectangle
& BL InternalicoupledDewsy 2)
@ 3 Caonstraints
FEBOwerlapping{Fectangle, Eectangle)
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Fila Edit Wiew Extras Help

NEENEEC N EENEERE
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: & O [Circle| . —
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: ?@Cnnstraints : : ..........................................
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P B stateDevsy2 HE + LA + +

& O Circle = ZZZZ:::ﬁ:::::::::ﬁ:'xﬁZ/Zi:::::::::::ﬁ::::::
E"%Internal{statEDE‘u‘SVE) : .................... T T T R e 11
§ 2§ Constraints 8 R e el i o i el G = vl o e B i o e
B AncharStartPointOnBorderiLine, Circle) B N N U N
@ TL arointernal2 DestState0p —
@ B arolnternal2SourceStateOp T 0
@'?éinsidEMDmiECDupIEdOD : .........................................
@ L insideCoupledCoupledOp mhoehes Sher shed SRS NN DN o e Bl RN aER
@ T, insideStateAtomicOp BN (o s sl v v R v N e e ol g o g
@ 2L nameAtomicDevsOp —
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@'?énamEPDHDEWOp B BT T S S S S PR S S e SR
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Diagram Editor

= With our Alphabet defined, we can now generate
a diagram editor to test our prototype
NOTE: We already have layout at this point!

I3 Swmbiols
B9 atomicDewsy'2
B channelv2
B coupledDevsy2
B9 externalTransitiony'2
B internalTransitiony'2
B portDevsy'2
B9 stateDewsy2

{=y Datatypes
D awmichame
D coupledMame
D porname
D [statehiame]

{24 Operations |
B aroChannelzDestPortOp(channelv2, porDevsy2) 4 —_1 : ¥ : %
%L aroChannelzSourcePortOp(channelv2, portDevsy2) ]
T aroExternal2 DeststateQpniexternalTransitionw2, stateDevsy2)
T, aroExternal2sourceStateOp(externalTransitiany2, stateDevsy 2)
%L arolnternalz Deststate0piinternalTransition2, stateDewsy2)
T arolnternalzSourceStateCpdnternalTransitiony'2, stateDevsy2)
BL insideAtoricCoupledOp(atomicDeysy 2, coupledDewsy2)

%L insideStateAromicop(stateDevsy2, atomicDevsy2)

T nameAtomicDewsOptatomichame, atomicDevsy2)

B nameCoupledDevsOp(couplediarme, coupledDevsy2)
%L namePortDevsOp(ponilame, portDevsy2)

P = o P }ﬁul
N R R N

SemeAlomichiame

i i 1 o

+ +
SameCopuplediame - . -

T nameStateDevsOpisiateMame, stateDevsy2) I:‘ SemePortNarme
BL onPortAtomicopiponDevey2, atomicDeysy 2) A - ‘o o poonih P s
%L onPortCoupledOp(ponDevsy2, coupledDevsy2)
J SomeStateName
g . i . b

28
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File Edit “iew Extras Help

‘)
& Dlels (28l -] 666 @[3

=3 Symbals

*"’| B atomicDewsy' 2

L? Bl channelv2

B3 coupledDeysy 2

B externalTransitiony 2
B internalTransitiony' 2

e

— B portDewsy 2
A

¢S

1BE 2rk iak

p‘[l} 4+
1 ] o o o o ol M MO
L L L L

£ll=

B stateDewsy 2
1=y Datatypes
D atomicMame
D couplediame
N D portharme
D stateMame|
=4 Operations
?é. aroChannel2 DestPortOpichannely2, portDewsy'2)
%L aroChannel25ourcePortOplichannely2, portDewsy 23
TL aroExternal? DestStateOplexternalTransitiony'2, stateDewsy'2)
¥ TL aroExternal?SourcestateOplexternalTransitiony2, stateDevsy2)
@ ?'EL. arolnternal2 DestStateQpdinternal Transitiony2, stateDewsy 2
'--:.rﬂ. ?&. arolnternal25ourcestate OpfinternalTransitiony' 2, stateDewsy'2)
?é. insideAstomicCoupledOplatomicDewsy 2, coupledDewsy' 2)
?é. insidestateAtomicOpistateDewsy'2, atomicDewsy'2)
?é. namesiomicDevsOplatomicklame, atomicDewsy'2)
L nameCoupledDevsOpicouplediame, coupledDewsy2)
TL namePortDewvsOpfportMame, portDewsy2)
o TL nameStateDevsOp(stateMame, stateDewsy2) ;i
?'EL. onPortAtamicOpiportDewsy 2, atamicDewsy'2) §§ 3
?&. onPortCoupledOpipontDewsy'2, coupledDewsy'2) :

‘ﬁgﬂgj@

==

1. Double click on Symbols or Datatypes and they appear on the canvas

2. Double click on operations, the source, and target to establish connections between
Symbols and Datatypes or Symbols and Symbols (with layout constraints)

« Problem: In our prototype, an arrow relationship requires a total of 6 double clicks to | -
connect its front and back ends to other entities! I

RETTOwES AT TEET AT, T T ST OE SETELTETT T 4 UT4TOT. I I I A I _il

A |
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Entity Relationship

Startup AToM3 with the default formalism,
Entity Relationship version 3

Specify Entities, Relationships, and
Cardinalities

atomicDevsV2

(Cardinalities:

- From coupledDevsV2: 1to 1
- To atomnicDevsV2: 0 to N

- To coupledDevs¥2: 0 to N

Cardinalities.
- From containsModelV2: 0 to 1
- To containsPortv2: 0 to N
- To containsStateV2: 0 to N

coupledDevsVz

(Cardinalities.
- From atornicDevsV2: 1to 1
- To stateDevsV2: 0to N

Cardinalities

- To containsModelv2: 0 to N
- From containsModelV2: 0o 1
- To containsPortv2: 0 to N

ardnale: stateDevaV2 s

- From containsStateV2: 1to 1 (Cardinalities

- To internalTransitionV2: 0 to N - From atornicDevsV2: 0 to 1
- From intemalTransitionV2: 0 to N - To portDevsV2: 1to N

- To extenalTransitionv2: 0 to N - From coupledDevsV2: 0 to 1
- From external TransitionV2: 0 to N

portDevsVZ

infernalTransitionV2
Cardinalities:
- From state DevsV2: 1to 1
- To stateDevsV2: 1 to 1

external Transition V2

(Cardinalities:
- From stateDevsV2: 1to 1
- To stateDevsV2: 1 to 1

Cardinalities.

- From containsPortv2: 1o 1
- To channelva: 0to 1

- From channelv2: 0 to N

(Cardinalities.

- From portDevsVe: 0to N
- To portDevsv2: 0 to 1

30



AToM3 v0.3 using: EntityRelationship¥3
EntityRelationshipt'3

Fas
— containsStateV2 ] — containsModelVZ ]
oo Cardinalities:

CaFrdmahnes._ : 1 = ake f_\ - From coupledDevsV2: 1t 1
- From atomicDewsV2 1to 1 atomicDevsV2 < Teratoraich el Tt M
- To stateDewsV2: Oto N TO a omllcdgvs ‘v‘?‘ DC’E N

Cardinalities: - locoLplediigva .. U IO

- From containshodely2: 0 to 1

- To containsFoty2: Oto M

- TocontainsStateV2: Oto M

coupledDevsV2
L ; Cardinalities:
Lardinaii[ies'at.atene-vsm- - To containshodelv2: O to N
- From containsStateV2: 110 1 [ containsPortV2 1 - From containshodel2: 010 1
- To intemalTransition¥2: 0 to M Cardinalities; - To containsPorty2: 0 to N
- From internalTransitiony2: 0 to M - From atomicDewsV2: 0 to 1
- To externalTransitionVZ: Oto M - To portDevsW2: 1to N
- From externalTransitiony'2: 0 to M - From coupledDeyvsW2: 0to 1
L
— temalTransifionVZ ] [ extemalTransitionV2 ] —— ¢ chamevz
Cardinalities: Cardinalities: Cardinalities. : _ _ardinalities:
, : - From containsForty2: 1 to 1 :
- From stateDevsV2: 1 to 1 - From stateDiewsVZ: 1 to 1 To ch W7 010 1 - From portDewvsh 2 0 to M
- To stateDevsV2 110 1 - To stateDevsy2: 110 1 Aol be o 1 - To portDevsy2: 010 1
- From channelVZ: O to M
 Note: the cardinalities are consistent with UML class notion of cardinalities
but these are enforced at run-time |+

< >
[Editing *. vs%2/Devsv2 ER MOL py' (madified) [FTA needed 1 iterations to find stable layvout




AToM3 v0.3 using: EntityRelationship¥3
EntityRelationshipt'3

|~
containsState V2| containsModelVZ
atomicDevsV2 / \ coupledDevsV2

Attributes: e |Aftributes:

- name : String B - name : String

- isVisible ;: Boolean [containsPortV2 L —— _syigiple :: Boolean

stateDevsV2
Attributes:
- name ; String
- timeAdvance . Constraint
- output ; Action
- initial ; Boolean
.
internalTransition external Transition Hefieveye ( M
Attributes: Attributes:
- hame  String - name ; String
- condition ;; Constraint - portType & Enum
1
« Attributes must also be set, such as names, but also non-visual attributes like
timeAdvance and output, that are used for code generation

< : ¥
[Editing *. vs%2/Devs2 ER MOL py' (madified) [Editing transf. Monamed' (not madified) in file Monamed!




Entity Relationship

Now we must provide a graphical
representation
Note: This is the inverse order of how we do things

In GenGED and that we are not even dealing with
layout yet (except implicitly in the case of arrows)

atomicDevsV2

Cardinalities.
- From containsModelV2: 0 to 1
- To containsPortv2: 0 to N
- To containsStateV2: 0 to N

(Cardinaliies
- From coupledDevsV2: 1 to 1
- To atomnicDevsV2: 0 to N

- To coupledDevs2: 0to N

(Cardinalities.
- From atornicDevsV2: 1to 1
- To stateDevsV2: 0to N

stateDevsV2

ardnale:
- From containsStateV2: 1to 1

- To internalTransitionV2: 0 to N

- From intemalTransitionV2: 0 to N
- To extenalTransitionv2: 0 to N

- From external TransitionV2: 0 to N

infernalTransitionV2
Cardinalities:
- From state DevsV2: 1to 1
- To stateDevsV2: 1 to 1

Car

- From stateDevsV2: 1to 1
- To stateDevsV2: 1 to 1

external Transition V2

rdinalities:

coupledDevsVz

Cardinalities
- To containsModelv2: 0 to N
- From containsModelV2: 0o 1
- To containsPortv2: 0 to N

containsPortV2
(Cardinaliies
- From atornicDevsV2: 0 to 1
- To portDevsv2: 1to N

- From coupledDevsV2: 0 to 1

portDevsVZ

Cardinalities.
- From containsPortv2: 1o 1
- To channelva: 0to 1
- From channelv2: 0 to N

(Cardinalities.

- From portDevsVe: 0to N
- To portDevsv2: 0 to 1
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. AToM3 v0.3 using: EntityRelationshipV3

EntityRelationshipt'3

m
Ell | Bl = =
Eritity —| = (., leon Editor - AToM3
File- Edit Scripting )
e e e
[containsState¥2 1 | pe + Connection ports that arrows
[ . .
« will automatically lock on to
°
(| O L] =
N T 2}
name EtateDevs"-.-‘E \I,\ e = - B
Graphical_Appearance editr oo ‘>
_ L@
T [
cardinality =afl s
L SLELTL A _H_
Attributes: Attributes - AToM3
- Rame Stl'lﬂg i
- timeAdvance . Constraint i
- output  Action oL os ]
- initial . Boolean
Congtraints f—]
initiize - 1 init =
[ nternalTransition V2 | ex setParent: #
Actions drop: # drop —
AL addChildren ;I [ | ~
n killChildren : f——=€ | 1| >
- O display edit ‘ I_ ’
attributes ! |
dizplaySelect mts
lcardinality

] 4 | Cancel |

L

ii— e 11l —— e |

[Editing *. vs%2/Devs2 ER MOL py' (madified) [Editing transf. Monamed' (not madified) in file Monamed!

[




X]

width 3

fill blue
ztipple arayhl
arrow =
arrowShape [bazetotip] |3
arowShape (wingto tip] (10
arrowShape [wing to hasej 3

Refresh drrow Preview

] 4 Cancel

decoration edit i
" Up
] - " Diown
decoration_Pozition
= Middle

¢ Mo decoration

7. Editing linkEditor [X|

FirztLink, edit
FirstSegrnent edit
Eenter edit
®eoo T
Seconds eg.mgnf edit
Kbt SecondLink edit
e 5 wizual? v
Vs
ok Cancel

ternal Transition

_external TransitionVZ ]
Attributes:

- name  String
- condition & Constraint ®

COoIy

"

[ ]
[ )
Rttribute
- hame
- portTy

|

containsModelV

=

o Ld*ting Relationship3

B

3

name

s

Graphical Appearance

‘cardinality

°, —
LIPS le:-ctemaleanmtan‘-."'E

Ed}tl stateDevey 2 dir= Source, min= 1, max=1

statelews2 dir= Destination, min= 1, max=1

Mew

attributes

Constraints

Actions

‘display

dizplaySelect

’name tupe=5tring init. value=

candition type=Congtraint init value=condition : #°

Nirecursivediction ; # recursiv

dizconnect ; # disconne

lcardirality

Cancel

5%

[Editing .. vsv2/Devsv2 ER MOL. py' (madified)

[Editing transf. Monamed' (not madified) in file Nonamed!




. AToM3 V0.3 using: EntityRelationshipV3

EntityRelationshipt'3

103

Entity

[containsState V1]

Attributes:
- hame ; String
- imeAdvance ; Constraint
- output ;. Action
- initial ;; Boolean

ternal Transition

000060 OO .Q0.0.....’

Attributes:
- name ; String
- isYisible : Boolea

external Transition

Attributes:
- hame : String
- condition ;. Zonstraint

Editing Relationship3

name

EcnntainsState’V’E

Graphical_&ppearance enjtl

u:ardirjalit_l,l

attributes

Conztraintz

Actions

dizplay

dizplaySelect

FirstLik edi

FirgtS egrment edit

Center edit

—_—1

SecondSegment edit

SecondLink edit
e®6ecccvcccne,
o |5 visual? m ¢
.'0000010000000.

0k, Cancel

o |atomicDevsyZ dir= Destination, min=1, max=1
am_o statelevsy2 dir= Source, min= 0, max=h

Editing linkEditor [

=i

(] Cancel

e ———1

[

>

[Editing . vs¥2/Devs¥2 ER MDL.py' (modified)

[Editing transf. MNonamed' (nat maodified) in file Nonamed'



Entity Relationship

We have now specified everything save
any notion of layout

This Is sufficient to generate a diagram editor

and test our prototype

uuuuuuuuu

sssssss
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AToM3 v0. 3 using: Entityﬂelatiunship'ﬂ + Devs'u'z

: Entlt}rReIatlnnshlp\B _ Dt

S Mew atDmchevs\-’E NewcnupledDevs‘v’E NewpnrtDevs\-"E M ew stateDest-'? GenerateEDde
Entll_l,l 1

coupled 0

atomic_0 atomic_1

state_2

' state 3

state 1 x
P_

/;‘

1. The relations are specified in just two clicks, and drawing entities requires at
most one click in the toolbar and one on the canvas

2. This was difficult to draw, since there are no layout constraints yet, and
selecting something brings it to the foreground... (must select everything else | |,
< to bring THEM to the foreground if that happens) >

Edlilr I THOTTETTTET TTTTOOTNETTT [T TETIEEOET T TMETJIOTS IO TITIT =S Td 0T T3 T




Overview

ntroduction to DEVS
Round 1: Basic Diagram Editor

Round 2: The Visual Modeling Environment
Grammars and Constraint/Actions
Implementation

Round 3: Generating PyDEVS code
Conclusion and Future Work
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Grammars & Constraints

= Build a syntax grammar

The GenGED grammar editor can automatically
generate “Alphabet Rules” from the visual alphabet

In the GenGED examples, this is sufficient for a syntax
grammar

40



Grammars & Constraints

= Syntax grammar rules allow us to explicitly define
how entities are:

Inserted
Deleted

Connected
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Grammars & Constraints

We may also want to define a parse grammar

Ensures that the diagram represents a correct DEVS
model!

The parse grammar works by:

Reducing it to an empty diagram with the parse rules
Or

Augmenting an empty diagram to the arbitrary diagram
with the parse rules
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Grammars & Constraints

No syntax grammar, but we can use:

Pre/Post conditions (Constraints)

Can use this to make sure a state in one
atomic DEVS does not have a transition to a
state in another atomic DEVS

Pre/Post actions

Directly create hierarchical structure, add
layout constraints

Or simply forward events to another model
designed to handle reactive behavior... a3



Grammars & Constraints ¢

Parse grammar

In theory, it would be possible to write a
graph grammar in AToM? that reduces a
model to an empty diagram with rules
that can only be applied to a correct
diagram

In practice, | don’t think this has ever
been tried in AToM3...
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Overview

ntroduction to DEVS
Round 1: Basic Diagram Editor

Round 2: The Visual Modeling Environment
Grammars and Constraint/Actions
Implementation

Round 3: Generating PyDEVS code
Conclusion and Future Work
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Grammar editor

= Automatic generation of “Visual Language
Rules”

= Should be sufficient for a syntax grammar which
we can generate from the rules

File Edit Match Extras Help

EEEDIEEENDNMEEEEE

{3 Rulss Insert atomicDevsY2 (_atomicName: atomicName)
€ R Insert atomicDevsv2 | Insert atomicDevsV2: LHS Insert atomicDevsV2: RHS |
Q@ 4 Insert atomicDewsV2: LHS »
g = o = 3 e = o
= couplechery POt bl o P (T E P E T
@ Galnsen aomicDevsV: RHS s .
8 stomicDevsvz B o
8 loupledDev:V =
© R Delete aomicDewsV2 u
@ R Change atomichame
@ R Insert channely2 2 '] 2

@ R Delete channely2

@ R Insert coupledDewsy2

@ R Delete coupledDevsy2

@ R Change coupledilame

@ R Insert externalTransitiony'2
@ R Delete externalTransitiony2 ERKEEEE (DL
©- R Insert internalT ransitiony'2
©- R Delete internalTransitiony2
© R Insert portDevsv2

Start Diagram { Right

T e a W
p

INNNNNANNN NN RN NN NNRANRRNN
o 5

© R Delete portDevsv2 P 2 g “"‘ ”

© R Change portName P b e
& R Insert stateDevsy2
@ R Delete stateDevsy2
@ R Change stateName
{24 Diagrams

[E) start Diagram

k]

o | 46




2. Grammar Editor

File Edit Matth Esras Help

Ol s [ [0 8+ =[5

=4 Rules

@ B Inser atormicDevsy2

@ B Delete atomicDevsy2
@ R Change atomichame
@ R Insertchannely2

@ R Delete channel2

¢ R Insert coupledDevsy2

B coupledDevsy2
@ R Delete coupledDevsy2
@ R Change coupledMame
@ R Insert externalTransitiony2

@ R InsertinternalTransitiony2

@ R Insert portDevsy2
@ R Delete portDevsy2
@ R Change poilame
@ R Insert stateDevsy2
@ R Delete stateDevsy2
@ B Change stateMame
¢ R test
@ £ test LHS
B coupledDevsyi2
@ £9test RHE
B atomicDevsy2
B coupledDevsy2
i3 Diagrams
El Start Diagram

] Insert coupledDevey2: L
% 3 Insert coupledDevsV2: F|

@ R Delete externalTransitiony2

@ R Delete internalTransitiony2

§§ Insert coupledDevsV?2 (X coupleddame: coupleddame)

Insert coupledDevsy2; RHS

: Insert coupledDevsV2: LHS

tIZI 20 A = 1] tD 2 400

Mo o D b Pl o el 0 B el Lo e pel

o__J IZI_ -

207 -

E 20 |

: i : crapisd .1 coupedf e |
A k

 Above we see the automatically generated rule for inserting
a coupledDevsV2 entity

« The LHS is empty, so we can always add a new

coupledDevsV2 entity

« The RHS includes not just the entity, but the associated

Datatype (attribute), thus saving us time!

* FYI: *V2” means nothing special

%

I;;'.,o_'._o_'._q'._o_'._o_'._o_'._o_'._o_'._o_'._o_'._o_'._q:g:g:g:g:g:g:g:g:g:;:_| b

a4




File  Edit Matu:h E}{II’ELS Help

NECIEIEREITNE

m i) [+] =] x]=]2]

=3 Rules
@ R Insert atomicDewsy'2
@ =3 Insert atomicDewsy2; LHS
B coupledDewsy2
@ < Insert atomicDewsy2: RHS

B atormicDewsy'2
B8 coupledDeysy 2

@ R Delete atomicDewsy2

@ R Change atomichame

@ R Insert channely?

@ R Delata channely 2

@ R Insert coupledDewsy'2

@ R Delete coupledDewsy' 2

@ R Change couplediame

@ B Insert externalTransitiony'2

@ B Delete externalTransitiony'2

& B Insert internalTransitiony'2

@ B Delate internalTransitiony'2

@ R Insert portDewsy'2

@ B Delete portDewsy?

@ R Change partMame

@ R Insert stateDevsy 2

@ R Delate stateDevsy?

@ R Change stateMame

‘—J Diagrams

=] start Diagram

4

‘| Insert atomicDevsV2 (¢ atomicName: atomicName)

Insert atomicDevsY2: LHS Insert atomicDevsy2: RHS
t 200 TR [ t 200 400 [ 1
e |||||||||||||||||||||||||||||||| B ||||||||||||||||||||||||||||||||
H m ] ] - ' m [} g
. | |
2 ol e

s ararkh.. | Tk Iy

LU Bl
B
%
&
™
u I
1 s G i
|
|

|r;tr

i

Above we see the automatically generated rule for inserting
an atomicDevsV2 entity

The LHS is NOT empty, so we can only insert this entity
when a coupledDevsV2 is present in our working diagram

It is not possible to edit automatically generated rules and
since this is the only rule to allow insertion of an
automicDevsV2, we have a problem as we can NOT create
a new rule that does not require a coupleDevsV2 in the LHS

Perhaps an error was made in the Alphabet editor...

] | 100% ]
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b Grammar Editor <2>

File Edit Match Extras Help

Djz[Ele] [« ~/m]n

=3 Rules

@ B Insert atomicDewsy'2
@ R Delete atomicDewsy'2
@ R Change atomicHame
@ B Insert channely'2

@ B Delete channely2

@ R Insert coupledDewvsy2
@ R Delete coupledDewsy' 2
@ B Change couplediMame

@ B Insert internalTransitiony'2

@ R Insert portDewsy'2
B3 tomicDevsy 2|
B coupledDewsy 2
B coupledDewsy'2

B atomicDewsy 2
B coupledDewsy2
B coupledDeysy2
B portDewsy 2

@ B Delete portDewsy'2

@ R Change portiame

@ R Insert stateDewsy'2

@ B Delete stateDewsy'?

@ R Change stateMame

‘=3 Diagrams

Start Diagram

@ B Insert externalTransitiony' 2
@ R Delete externalTransitiony'2

@ R Delete internalTransitiony'2

% A lInsert pontDewsy2: LHS

@ =9 Insen ponDewsy?2: RHS

il C INET BT
A Insert portDeysy2 (x_portName: porthame)
: Insert portDevsy2: LHS Insert portDevsy2: RHS
t o 1oe 200 t 100 200 E1HS
| o) 0 v A v O i
i b_| . L F
i = x0; atamiclame — s
—] | x0: atomicHame '%
= — 4 ] :
= m; w_portHam..: portiame B
|| e 2 :
— x1: coupledMame =) 2
] 5 o x1: coupledbame E
1| = - 5 :
1= 200} -
|| = 2 :
1 - 3]
A — w2 couplediame S
A1 e & = w2 coupledMame
il = = 6
= o]
s -
| DL i ik
__ .. |T|nght ....................................................................
* Indeed, this insert rule for portDevsV2 is complete nonsense k-
: = =] = 7
1| W@ = =
4 | ............. | y k !E| TiE | r k




Visual Language Spec

= Automatic generation of a visual language environment

File Edit Extras  Help

Dl=ld =« 0/n o)
% gymax Syntax
arsing :

NOTE: Flaws in the automatically generated syntax gramm
|- VL Specification Edito

ar are ignored

I3 Simulation

:|| Aphabet: devs.ALP
[ Animation il ) we
=1 General i Grammar: syntaxGrammarDEVS

£ Save YL specification as ...

Save In: |[]DEWS

MEEIENE:

File Name:

[visualanguageSpecDEVS. spd

|
Files of Type: |VL-sp_ecif|ta1iun.ﬁles {*.SPC)

| Save selected file

I 100% I
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VL Environment

Y1 Environment

File Diagram Edit Match Exdras Help

=] [=l=] [+[-[x[=[=] [& o8

“| Insert iCDevSY2 (X ;
: : Insert atomicDewsV2: LHS Insert atomicDevsy2: RHS

W2
R Change atomickame
R Inser channelvz
B Delete channelv2
R Insert coupledDevsy?

@ R Celete coupledDeysy2
R cChange couplediame
B Insett externalTransitiony2
E. Delete externalTransitiony2
B Insett internalTransitiony2
R Delete internalTransitiony2
R Insert portDevsy2

@ R Delete portDevsy2
R cChange portName
R Inser stateDevav2

@ R Delete stateDevsy2
R Change stateMame

a0 A0 0
N S
=
2

am a0 a0
N NN A
=

[ ]

stcscuplahing.

2

stiscuplashir

b _aeeh_ ek

B B l®
LB B LR

@ 160 2a) a0 al as) 50
1 i 5 0 et 1 e A R
=

o

CoupledTEST

=1
LLLILLL]

Bl

||Ap_puesme salzcted rule to the working diagram. | | 100% |




2 ¥ Environment

File Diagram Edit Match Estras Help

@] [o]c] [+[-[x[=[>] @] B[

@ B Delete atomicDevsy2

3 Rules : Insert atomicDevsV2 (x_atomicMame: atomicName)
R Insert atomicDevsy2, : Insert atomicDevsy?: LHS

Insert atomicDevsy2; RHS

B Change atomicMame

u
[ LIl

200 )

L)

am a0 G0

1
e B R e e B R

R Insertchannely2
B Delete channelyz

B Insert coupledDeveya
@ R Delete coupledDevsy2
R cChange couplediame

2

R Insert exernalTransitionyz2
R Delete externalTransitiony?2
R InsertinternalTransitiony2
R Delete internalTransitiony2
R Insert portDevsy2

@ R Delete portDevsy2
R cChange porttame
B Inzer stateDevsy2

@ B Delete stateDevey?
R Change stateMame

o B B oL

sEscouphhare

B oo Bnndl®

2

Eecchph R IR

b _dorkch_aoHeR I

a4

Fid |

t
e 0 T s i 0 T 5 i o R i A i

CoupledTEST

 The syntax grammar makes creation of entities with attributes much easier

 However creating a relationship is even harder now!

1

s I

I |

L 18

* In general: requires 8 clicks... none of which are in close proximity

Cadill

Applies the selected rule to the working diagram;

I I 100% I




containsStateV2

IActions:
> connect
< disconnect

stateDevsV2

Attributes:
- name - String
- fimeAdvance  Constraint
- output  Action
- initial = Boolean
Actions:
< initilize
> setParent
> drop
> addChildren
> killChildren
> updateiraphics
> recursiveAction

internalTransition V2

|Actions
> connect
< disconnect
> recursiveAction

atomicDevsV2

containsMod el V2

|Actions

Attributes:

- hame :: String

- isVisible :: Boolean
[Actions.

<initilize

> setParent

> select

> updateGraphics

> addChildren

> killChildren

> drop

»addPorts

> killPorts:

> recursiveAction

e_ > connect

< disconnect

coupledDevsV2

__N)Atmbutes

- nare @ String
- isVisible  Boclean
Actions

<containsPortV2

[ 1A CtiONS:
> connect
< disconnect

< initilize

> setParent

> select
P |  updateGiraphics
> addChildren

> killChildren

> drop

- name : String
- condition :: Constraint

JActions:

> connect
< disconnect
> recursiveAction

portDevsv2

Attributes

- name © String

- portType - Enum
Actions;

< initilize

> setParent

> updateGraphics

> drop

> addChildren

= killChildren

> recursiveAction

> addPorts
> killPorts
> recursiveAction

lActions:
> connect
< disconnect

> recursiveAction
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AToM3 v0.3 using: EntityRelationship¥3 + DewsY2

® | Enti_tj,r_ReIatiDnshjp_‘v‘S_ _ : Dlews'y2 _ ) |
- E rm" Mew atomicDevsy2 | Mew cnupledDevs‘v’Ei MHew pDrtDevs‘v'?] Mew stateDews2 | GenerateCode
Entity g =| ==
containsState’ V2 i
St B [_containsModelVZ | )
ctions: atomicDevsV2 _ coupledDevsV2
= connect : Actions: :
< disconnect \Attnbutes: _ é—-‘ = connect —____}Attnbutes: _
- hame ; String < disconnect - name ;. String
- i5Visible ;; Boolean - 15Yisible ;: Boolean
L Actions: Actions:
= initilize < initilize
stateDevs\2 = setParent [ containsPortV2 ] = setParent
: o ' = select _ = salect
Attributes: = UpdateGraphics  ———"JActions: e updateGraphics
- name ;; String = addiChildren = connect = addiChildren
-timeAdvance ;. Constraint = KillChildren = disconnect = KillChildren
- output  Action =drop =drop
- initial :: Boolean = addForts = addPorts
Actions: = killPorts = killForts
< jnitilize = recursiveAction = recursiveAction
= setParent
= drop
= addChildren portDevsV2
= killChildren T
= UpdateGraphics e Strin
= recursiveAction ) R d
- portType . Enum
____———'_—‘——____ " e e
external Transition V2 ’&‘ft.l 0[[1|5 é_“'—ﬂ-.___l:_h%
W 5 Isn;tllil’éerent Actions:
kol ol : > updateGraphics W eRArpEL
Actions: s c_ondltlon o Constraint S dEo 2 = disconnect
> connect Actions: A ddeh' = recursiveAction
: = connect addChildren fep——
< disconnect - A = KIIChildren
= recursive Action : ; = recyursivefction
= recursiveAction
. 1* Aquick and dirty method, much copy&pasted code hidden away in here... ==

|Edi1ing \..sfDeve2iDevey2 ER MDL py' (not modified) |I-—I'A needed 1 iterations to find stable layout




AToM3 v0.3 using: EntityRelationship¥3
EntityRelationship'/3

= B
containsState’ V2 i
Actions: —ortaneMode [T ]
= connect [_containsModelVe |
< disconnect \ Actions:
__atomicDevsV2 > connect _coupledDevsy2
Afirbutes: P e [E e TSMATTDOES.
- name : String - hame ; String
- isYisible . Boolean - isVisible ; Eoolean
Actions: Actions:
< Cregte < Create
: = = select = select
b stgteDe-u-sVE | S roE  drop:
Attributes:
- hame ; String :
: . t FPortV2
-fimeAdvance ;. Constraint g
- output . Action Actions:
- initial ; Boolean = connect
Actions: = disconnect
= Create
=drop
external Transition¥2 ~_portDevsV2 L
Gt T Hf[l’lb%[eﬁ_ (_____c_h;_amwﬂg___
internal Transition - name : String - name :: String Actions:
[ - - condition :: Constraint - portType : Enum L SRARAE
> connect Actions. Actions. = disconnect
= disconnect > connect gl |
= disconnect = drop
* An alternative scheme: each entity/relationship instance gets an instance of -

< a statechart model and forwards action events to it ¥

Editing — vsv=UevsvZ_ER_WOL Py _[roaned] [ETTIITTg TTATrST. FIOTTErE g oL TrnanTea) 0 e THOrEiEg




Reactive behavior

Explicitly modeled behavior with DCharts (a form of
statecharts by Thomas Feng)

Each entity gets an instance of the DChart model

Layout actions are triggered by creation, selection, and
dragging

DEVS Reactive Behaviour

T o 3.0. . disconnectielets
visibleRelation =)
Ty "
»O disconnectidelete Final
telnside

insidenessRelation

Initial

; rag-f-dro
idleAtomicCoupled doRecursiveAction
select
createState drag-n-drop

idleState Histary

P select
eeeeeeeee drag-n-drop

idlePort
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Reactive behavior

Initial

DEVS Reactive Behaviour

discannectdelete

" CreateArrow )O

visibleRelation

"""

createlnside L )
Insidenesskelation

select
_ drag-n-drop
createAtomicCoupled

IdleAtomicCoupled

select
createState drag-n-drop

Idlestate

select
createPort drag-n-drop

IdlePort

T

disconnect'delete

daRecursiveAction

History

Final
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AToM3 v0.3 using: Entityﬂelatiunship'ﬁ + Devs'u'?

| Ent|tj,fReIat|Dnsh|p\e'3 _ Dlews'y2

] 1..11 e atDmchevs\-’E Mew cnupledDevs‘v’E MHew pDrtDevs‘JE M ew stateDest-'? GenerateEDde
Entity

coupled 0
coupled 2
coupled 1
atomic_1
atomic_0
state_0
p 1 -2
p [0 o 18 Y state_4
state 1
atomic_ 2
?;tate_?
p b
state 3 p_‘d p_?1
state b
« Dragging Coupled or Atomic components drags the children too
 Coupled and Atomic components re-size to fit their children
» Ports snap to their parent Coupled or Atomic components -
< 5 ¥ :
s =1 ¢ Arrows are automatically anchored and curved '




. AToM3 0.3 using: EntityRelationshipV3 + Devsy2

‘ EntityRelationship'/3 || Dlews'y2 |
E ) G2 MewatomicDevsV2 | Mew coupledDevsV2 | Mew potDevay2 | Mew stateDews2 GenerateEDdeI
<G| 2| 3
Entity u— ==
Al
coupled 0
Editing ASG_Deys¥2
coupled 1 nameleva2 Demo
53 authorDiens 2 Deriz Dube
Set Spaces Per Tab !-4 Test Editar Menu
ato .
. # I'tm only demonstrating the Layout Options-in thiszs scresnshot...
p 1
0 =
Pl p |8
descriptiDnDevs‘-.-"E;
atl
pl2
" Mone
Bas ™ Partz only
arrowD ptimization
7 Straight Arrows
* Bezier Amows
0k ! Cancel !
* Model level attributes can also be set, including
o

< optimization level, to trade beauty for performance
|E|':|i1ir1g ..esfad MOL py' (modified) |F_I'A needed 1 iterations to find stable layout

|




Overview

ntroduction to DEVS

Round 1: Basic Diagram Editor

Round 2: The Visual Modeling Environment
Round 3: Generating PyDEVS code
Conclusion and Future Work
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Code Generation

No native support for generation of code from a
model

The abllity to specify the generation of arbitrary
text to a file as a side affect of running a grammar
rule can probably be added to the system without
much difficulty

In light of the poor practical performance of the
generated editor, | chose not to attempt this
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Code Generation

Write out Python code
Add it to the buttons model for DEVS

- |3[x]

Buttons

5 Selecttrbute Tet
éli' Closs ol e formalisms FIRST | | Cortents maipliiy Tl
utton

Text GenerateCode

Ation edit

Drawing_Mode [~

]

fom A
g’;‘éiw Sot Spaces Par Tab |4 Test Edior Menu
CONNECT v

import codeGenDevsve

codeGenDevsVz.gencode ( self.ASGraot |

0K Cancel v

< >

Editing ' vsY2{Deve'2_META py* (modified) [FTA nieedad 1 iterations to find stabls layout




[ [=]X]

. F_\ TP e il -L; 7§
: Buttons :?'E S ;3;]
y e ’ Select Attibute. Text —I
ﬂil Cloge all other formalizms FIRST ] Contents Sk
Button Text |GenerateEnde

1 Action edit ' | &

Drawing_Maode [

ew coupledDensi2 oK. | Cancel |
Editing ATOM3IConstraint @
| T PREcondii & “
[Ew atomicEey sy Consztraint name: condition o ayuE -
uction % POSTocandition |CREATE Set Spaces Per Tab}4 Text Editor Menu

COMMECT w

Mewsstateleyvsyv

import codeGenbewsVi

e portDeysyy codeGenlevsVe . genCode | self.ASGroot )

Import arbitrary code

Run it with the root of our graph as a parameter

o=

Code generator can now simply traverse all the nodes

ALTERNATIVE: Can use graph grammars too, indeed, the buttons model we are
editing here was automatically generated from the ER Model specification using a |*
very simple graph grammar that matches ER Entities once each i

Ed




Code Generation

= Or...

Just adapt code from:
Ernesto Posse

Modified to be platform independent

Copies the PyDEVS simulator to the

generation target

= PyDEVS by: Jean-Sébastien Bolduc
and Hans Vangheluwe
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8 DEVSTEST MEE

File Edit Wiew Favorites Tools  » Address |0 DiiResearchSummer2004|atom3 user arealUser Formalisms|Devsy2|DEVSTEST v EY co w
@ Back = ?‘ ,_7' Search iii_‘_"_" Folders | g X )| [T
Folders x Mame = Size  Twpe Date Modified
= I5) ahom3 user area ~ || I atomic 0 devs model File Folder 31212005 1:01 AM
& |5 TrafficGrammar | [Chatomic 1 devs model File Folder 312112005 1:01 AM
# 5} User External [Cicoupled 1 dews model File Folder 3121/2005 1:01 AM
= 1) User Formalisms t-mMez 1EE  Python File 3/21/2005 1:01 AM
@ classDiagramsy'z tm 16KE Pwthon File 11/12/2002 10:56 AM
# [ T) devs @ DEYS.pyc 13KE Compiled Python File: 32172005 1:01 AM
=] 'i:l Q%"’EI'F- . tSimuIatur.gg 13KE Pwthon File 11/12/200z2 10;56 AM
S

»*2l (53 DEVSTEST &0 Simulator, pve 10KE Compied Python File  3/21/2005 1:01 AM
I atomic_0_dews_model
I3 atomic_1_dews_model
= 13) coupled_1_devs_model
|3 akamic_Z dews_model =
.I*I:Ermglllllllllllll"
i) pyDEYS
[# |3 DFDMadels
|53 EntityRelationshipz
IC5) EntityRelationshipy4
[® |5) HybridSystems
# 1) lambda
[# 1) lambdaz
i ]
1) madBoxTest
# 5 WFa
|3 Traffic
# BB Devsyz.zip
@ EntityRelationship2. zip
= EntityRelationshipy3.zip
H 1C7) User Models =
H 1) Atom3TrafficEdition
# |5 Documents
I Graphvie
L= e Is it not nifty? Even the generated code is hierarchical!
& |5 IEEE
# |5 JaraphPad
) Web
) yed-z.2
&3] @ atom3. zip
@ B stom3_2005_03_18.2ip v
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Overview

ntroduction to DEVS

Round 1: Basic Diagram Editor

Round 2: The Visual Modeling Environment
Round 3: Generating PyDEVS code
Conclusion and Future Work
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Conclusion

GenGED is high on concept and has many
Interesting ideas, particularly concerning layout

| believe AToM?3 could definitely benefit from the
Integration of a similar layouting tool

In particular, it makes the generation of a prototype

diagram editor very easy, even for non-experts
Unfortunately, this tool is low on implementation

Very limited platform support

Interface not suited for most practical applications

No native support for generating code
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L o

Conclusion

Very flexible, at the cost of some manual
coding
APl keeps growing, so more and more
high level methods such as
scaling to fit x
hierarchical selection/drag
are being made available to formalism creators

Buggy ( but getting better :D )
No tutorials!?! ( soon!)



Future Work

The generated DEVS tool can be improved by:
Adding hierarchical hiding
Adding N atomic/coupled components

Adding special state/atomic component that Is
not as visual but doesn’t limit the expressivity
of DEVS

Adding hierarchical force transfer (overlap)
Testing with a meaningful DEVS example
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