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Improving Extensibility of DEVS Simulation Environment
with Model Base by using Event Control Model Templates

Se Jung Kwon' - Jun Hee Lee - Changbeom Choi * Tag Gon Kim

Discrete event simulation environments often need to be modified because additional questions to systems may

become apparent while observing the simulation results repeatedly. It leads to increasing development budget and

depreciating the effectiveness of the environment. To avoid the modifications and to generate the altered results,

this paper applies an Event Control Model (ECM) with control functions that modulate, delete and generate the

events at the simulation time. In addition, this paper suggests an easier approach for domain-users, who do not

want to program at source code level, by using ECM templates. The simulators with the ECMs can have better

extensibility because it becomes more adaptable to possibly unanticipated changes. It prevents increasing development

costs due to modifications or development of new models by M&S experts, and it provides a new alternative

step to domain users. To support the effectiveness of this approach, this paper describes a relevant example, which

is composed of an initial simulation model based on our empirical studies. It will show that there exist the

uncountable benefits because the existing simulator is reused by domain users without new projects.
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Fig. 1. Target M&S environment
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Definition 1. In a set of events, E, an event is
defined as Ex =< tg, src, ty, v >, where

1. tg is a target of the event.

2. src is a source of the event.

3. ty is an execution time of the event.

4. v is a set of variables.
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Definition 2. The Event Control Model (ECM) is
defined as ECM =< {E}, Seem {fi}, CR, SELECT >,
where

1. {E}} is a set of target events in a simulator.

2. Seem 1s a set of states for the ECM.

3. {fi} is a set of event-oriented control functions.

D (ErUD) X Seem X t = (EGUD) X Seem

-t : A current time when the f; is executed.

4. CR is a set of relations between E; and f.

: CR C {E} % {ffy.

5. SELECT is a tie-breaking selection function.
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5.3.1 WIQl

® feror
- Target Variable : x and y in Fire Message
- Expression
v_x := genNormal(v_x, 5.0);
v_y = genNormal(v_y, 5.0);
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5.3.2 WIQ2

® fpe
- Target Variable : ty in Decoy Model
- Expression
if( rand() < S _prob ) v_x := Infinity;
e States

- S prob : 7|97|7} AujE gE

ot
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5.3.3 WIQ3
b fFirc
- Target Variable : PosX and PosY in Fire Msg.
- Expression

S On =1; S posX := v x; S posY =V y;
S st := GetCurrentTime();
® fpos
- Trigger Option : S On / =/ 1
- Target Variable : PosX and PosY in POS Msg.
- Expression
if(GetCurrentTime() - S st < S It and
CalDist(S_posX, S posY, v_x, v_y) < S range
and rand() < S _prob) v_z := Infinity;
o States
- S On : Trigger State
- S posX : X position of initial ring
- S posY : Y position of initial ring
- S st : Starting time of a jammer
- S It : Life time of a jammer
- S range : Effective range of a jammer
- S prob : Deletion probability
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Fig. 9. Actual Simulation Results of WIQ3
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