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simulation system are coupled seriously. The Ontology-driven modeling theory is a simulation modeling
methodology for model reuse. A new DEVS modeling method was proposed based on this theory. The
DEVS modeling ontology DEVSMO was built and the DEVS model could be described as the instance of
the DEVSMO. This form of DEVS model was independent of the DEVS simulation environment, which
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Abstract: In the field of modeling and simulation, it’s difficult to reuse the models because the models
and simulation system are coupled seriously. The Ontology-driven modeling theory is a simulation
modeling methodology for model reuse. A new DEVS modeling method was proposed based on this
theory. The DEVS modeling ontology DEVSMO was built and the DEVS model could be described as the
instance of the DEVSMO. This form of DEVS model was independent of the DEVS simulation
environment, which improved the model reusability. A tool was developed to translate the DEVSMO
instance to DEVS executable models to verify the effectiveness of the method.
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ATLA R R 2 A0S, IFRT LK SPARQL (1) 7] Language)ZSfBl, VENEE AT LLZ DL SCHk[21], % 2

RS AT 3

5 AR P BT A FH (13587 SPARQL A )i 1) .
F 1 DEVS FEAMSHE

K4 FHR RS
AtomicModel XFAEAS DEVS Jsly A, FAS Th . ft. SEIIER. IREES. WIIREHS

InitialFunction

InputSet

OutputSet

Internal TransitionFunction
External TransitionFunction
OutputFunction
TimeAdvanceFunction
StateSet
MultiVariableFunction

AL GE AR ¢

BANES, WE T MR R8I LinkedList<Port>

Wt AR, AT M i R %1% LinkdedList<Port>

RN 2 225k

HMIBAR A o 2

A 14 BRI 2

INRLCTE i 3eido k-4

BIRLIRSE S, AEHBIAN Phase #l Sigma 7.

InitialFunction, InternalTransitionFunction, ExternalFunction, OutputFunction FJ%:35,
A —A ActionSet 713 .

ActionSet of N3 PR R — AN R R, X SRR MR gl T R VEA, 194 ActionSet #5451
SRR AT 4514 Condition AT—AN Action %1%,
Action FETREII [ — A ELAR 1 5 B AT A
Condition A~ ActionSet H1#ii5 —> Condition. fCFIX AR AL AERIHPAT I 4510
Port K DEVS R b i — i 1, 40547 % 1 44 portName FIUeH W ) 3 H A8 5 signalVar
2 {5 EHI SPARQL W)
AW E R H AR SPARQL

75 atomicModel S 45

I 24051 3% paramterList

LKA

N IL RN Sy

Ao N\ i 11 5712

AR

SELECT ?model WHERE

{?model rdf:type devsmo:ClassicAtomicModel}

SELECT ?parameter ?valueType WHERE

{?parameter rdf:type devsmo:ParameterVariable ?parameter . devsmo:valueType ?
valueType}

SELECT ?inputSet WHERE

{?inputSet rdf:type devsmo:InputSet . devsmo:processor devsmo:hasinputSet ?inputSet }
SELECT ?inPort ?portVar ?varType Where

{?inPort rdf:type devsmo:InputPort. ?portVar devsmo:referToPort ?inPort. ?portVar
devsmo:valueType ?varType}

SELECT 7?state ?varType ?initValue Where

{?state rdfitype devsmo:StateVariable. ?state devsmo:initValue ?initValue. ?state
devsmo:valueType ?varType}

B A IR A R B M S0 SELECT  ?Internal_actionSet  WHERE {  ?InternalFun rdf:type devsmo:internal

actionSet

TransitionFunction . ?InternalFun devsmo:hasActionSet ?Internal_actionSet }
SELECT ?Cond where

7T 1) actionSet X} W [ Condition

i) Port

#r1H) OutputSet

{ devsmo:action_set_1 devsmo:hasCondition ?Cond}

SELECT ?port where

{ devsmo:action_set_1 devsmo:receivesEventFrom ?port}

SELECT ?outCalSet where

{ ?outputFunc rdf:type devsmo:OutputFunction . ?outputFunc devsmo:has ActionSet ?
outCalSet}
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W) phase Al sigma 2578 IR .
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o
Individual =
¥ ® ClassicAtomicModel(T) = | [z =]

 Annotations:ClassicAtomicModel
pmmm ons

V- ® External TransitionTunction(1)
#Eq ExternalFunction

- ® InitFunction(1)

#Eq hnitFunction
- @ InputPort(2)
®port In 1
# scheduleNo
InputPortset(1)
@ Eq_ InputPoriSel
InputSet(1)
@ Kq_InputSet
InputVariable(2)
@ schedule value
@ in_valuc_1
Internal TransitionFunction(1)
@ Eq_InternalFunction

# action 7
@ action_8

# action_12
@ action_11

®Eq02001 v-@Thing
v @ Condition

It g liquival
V- @ ExtStateUpdateSet(2) ‘ DES\‘?S%\ITEL&T““‘O“ "
® action set 2 © -0 AtomicModel Sub Class Of

@ action sel 1 ClassicAtomichodcl AtomicModel

+ @ CoupledModel
v Element
v Action

7@ Function
¥ ® Multivariable Function

OuputCaleulation Action(8) v

® action 9 -

CompositiveCondition

Parallel AtomicModel . N e T
hasExt TransitionFunction exactly 1 ExternalTransitsonFunction

haslnitFunction exactly 1 Initkunction
hasInputSet exactly 1 InitFunction

haslnt Transitionkunction exactly 1 Internal TransitionFunction
hasOutputFunction exactly 1 OutputFunction

Loc hasOutputSet exactly 1 OutputSet

hasStateSet exactly 1 StateSet

OuputCaleulationAction
StateUpdateAction
EIC

» @ Staie Transi SubClass of( Anonymous Ancestor)
SelecFunction
TimeAdvanceFunction

Members
 Eq02001

Target for K
InputPort arget for Key
OutputPort o

Disioint With

Set
Variable

Disioint Union of

@ action_14

& action 13

#action_10

OutputCalcaluationSet(2)
L @ action sel S

® action_set 6

@ Eq_OutputSet
@ Output Variable(4)

Individuals:abtion 8  MHEEE [ Anmotations |'Ussage

- @ OutputFunction(1) nnolations
# Ig_Ourputlunction e
OutputPort(4) g ‘
# port_out_1 * actl'onj comment
3 .
: ﬁzﬁjﬁb * aCtll 0n_8 out_valuc_2=0.25%in_valuc_1
@ port out 4 @ action_ 9
OutoutPortSel(1) —
® Lq_OutputPortSet . - ,
OutputSei(1) [ Annotations | Ussage

Annotations:outPutSet_Cond_1

ParameterSet(1)

PhaseSet(1)

Phase Variable(1)

SingleCondition(2)
1)

“F-T-YTy

D}

Phase(2) L] | |Annotations: -

comment

schedule_value==1

K9 REEALE DEVSMO H 3k

[*** the constructor ***/
Eq02001::Eq02001(conststring &name) :
Atomic(name)
, port_In_1(this->addInputPort("port In_1"))
, scheduleNo(this->addInputPort("scheduleNo"))
, port_out_I(this->addOutputPort("port_out_1"))
, port_out 2(this->addOutputPort("port_out 2"))
, port_out 3(this->addOutputPort("port_out 3"))
, port_out_4(this->addOutputPort("port_out 4"))
1
X

}

/¥*% externalFunction **%*/

Model &Eq02001::externalFunction(const ExternalMessage &msg)

{

L8

if(msg.port() == port_In_1) {

in_value_1 = msg.value();
sigma = Time(0, 0, 0, 0);
p_phase = active;
holdIn(p_phase, sigma);
return*this;

}
if(msg.port() = scheduleNo) {
schedule value = msg.value();
sigma = Time(0, 0, 0, 0);
p_phase = active;
holdIn(p_phase, sigma);
return*this;

return*this;

/#** internal Function ***/
Model &Eq02001::internal Function(constinternalMessage &msg) {
p_phase = passive;
sigma = Time::Inf}
return®this;
I
5

/¥%% outPutFunction **%%*/
Model &Eq02001::outputFunction(constinternalMessage &msg) {
if(schedule_value ==1) {

out_value_1=10.25* in_value_1;
this->sendOutput(msg.time(), port_out 1, out value 1);
out value 2=0.25*in value 1;
this->sendOutput(msg.time(), port_out 2, out value 2);
out_value 3 =10.25* in_value_1;
this->sendOutput(msg.time(), port_out 3, out_value 3);
out_value_4 =0.25 * in_value_1;
this->sendOutput(msg.time(), port_out 4, out value 4);
return*this;

1
13
if(schedule value ==2) {
/...
return*this;
1
5

return*this;

K10 AEpediE Eq02001 A ALY B

4.2 FHATIERI G E
N T BRI PE, ATTAIH] CD++{5

BRI UL AT A M AT . 72 CD++3AKG
o BT B A A T A TR, T
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