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Abstract

This paper presents an object-oriented environment DE-
VSIM++ which supports modeling and simulation of discrete
event systems. It realizes Zeigler's DEVS formalism in C++ as
a semantic-based modeling formalism and the abstract simula-
tor of the formalism for simulation. Developed all in C++, the
DEVSIM++ environment fully exploits the advantages from
the object-oriented paradigm and sound semantics from the
DEVS formalism. ‘Thus, DEVSIM++4 supports the develop-
ment of discrete event models within the DEVS framework and
efficient siinulation of the models.
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2% 2: Abstract Simulator for Coupled DEVS Model.
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29 4: Class Hierarchy of DEVSIM++.
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Instance Variables : Instance Variables :
state_var children
ext_tansfn int_coupling
int_transfn ext_coupling
owtputfn o
time_advancefn
Q
Methods : Methods :
set_statevar(); add_children();
set_ext_transfn); add_coupling();
set_ing_transfn(); show_couplings();
set_outputfn(; get.int_influencees();
set_time_advancefn(); get_ext,_influencees();
o) e
Superclass : Models Superciass : Models

(a) Class Atomic_models. (b) Class Coupled_models,

219 5: Specialization of Models ('lass,

Coupledanodels7} %22 7Hx 2 e W49 method & 7HA
3 Uk ol @ HQ NeFE inports( YY DA list), outports( &
9 @2} list), processor. priority ol 219, o§7]o4A] processort>
2@ A8 o} sl AlieolEl8 pointer & 715 UL priority &
coupled 244l select ¥4& +4317] HAA 2 RdEo) A7 2
#9 $HEHAR HR2 U2 AE el Model A2y Y&Y
SAbE & A At sty 1Y Yol UAS A Ut

Atomic.models gl 2e DEVS 8483 atomic 2d& #+RY
Re2A atomic RPN Al2y Zlgd €8T d&8 SRS 44
A, 283 iy e Aol g, AITAA P49 U GR XY
7] HP B4E AHEAL @& AL £ U GeEd AFY
g. Coupled 2¥& FU&e Coupled_models F@ 2 children,
int.coupling. ext_coupling. 2 priority &9 W45 lE& 39
¢4 A eGSR A 2Y5e Models AT HE 34
B Atomic.models Coupled_models d 2 28 LoAS}.

A58 Agdolelg 8| H8 B FH2F Processors
FAAE A B9 FA2A similater ® PABGIAT
Simulators §te59 coordinator & P8I 1 ¥ Coordinaiors
FRAR FUTh ol JPelA YUY YASE 21U P
A717F @Bt e 2] i ¥eg Fo led B simula-
tor ¥ coordinator §3 wA)x] g #T 71%& A3 £
Root_coordinators FA A7 o) o= MM Al g} de A3z}
$EE $20.

Messages, Couplings, Elem slates, Slate_vars FALEE 2
DY Al gl d & A8 Fal2olM AHE37] 1Y delelr 2§ 3
Aot Messages @M 2y 2 2lAlolg) 413 Agd Y dolepr
=& A48 Couplings Fdh2¥ coupled RPAN FH Y Ao
9 A HAR UM Haset Elemostates @R 29 Statevars
®A2 29ge) Pl Asg A5 A7) N FH 2800

4. DEVSIM++ #Z0IM Alol 293 9
Algeiold

DEVSIM+4 87 oA o)At A2y & REsttel A2Yeog vy
Poto AlRtelol e A& 4P A  YodM e APV =
EAY REE A2 P8

4.1 A2 F4a 4

A& & DEVS 8oz 2yddshr] sifAe 2@l A
2 vehg 7] Al e 24 A28 JEAA FHaAEE YD of
& FH8AFE A4 2R AYeoiel Vot FHRL: AYPE A §H
o) ¥sl Baa YAshH Bilo] dow AW BF FHoL B
o) R F ol 2 24 AMSA Rafitte] 2YIY 4 At
a9 6& Y ZeM4 g PELE 249¥%) 38 v§&
BUF st PROC 842 #8383 ol 2441009 dd& $o45z 9
. BUF¥ "in"g2lt ¥8 2|32 pe goler N27R queue

~-403-

o 4%tte) PROCo] @¥Isio) A2® out” &<k ¥4 PROCoAA
dwstel PROCE ol # 390l #2894 B Nel@ ¢ @217} o
ke A2 # "done” @A BUFIA 2tk YA% o143 aigiol
4999 PROCE "out” @8 ¥4 si¥e) N2 7 2A# YU

“in* PEL “out”
K
“in* *out”

'ready+| BUF [T proc M—l

2@ 6: Coupling Scheme of PEL.
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~ phase : one of {SEND, WAIT}, »
- ready, cont : TRUE o PALSE;
- queue : implement FIFO.
(a) /O Ports and State Variables.
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(b) Phase Transition Diagram of BUF.

2y 7: Atomic Model MBUF.
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// external transition function //
void BUF.ext.transfn(State.varsk s, timeTypex e,
Messagesk message)

OrderedCltnk gbuf = s.get.value("queue");
it (meugo.%et..port() == *ip")
qbuf . add(message.get value());
it (s.get.value(“phase") == WAIT
&k 3.get_value("ready”) == TRUE)
8.set.value{"phase",SEND);
elsae // continue
&.set.value(“cont” ,TRUE);
} else if (message.get.port() == “ready")
s.set_value(“ready" TRUE);
it (!qbuf.isEmpty())
s.set _value('phase" SEND);
else // continue
8.set_value(“cont”,TRUE);
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// internal transition function //
void MBUF.int_transfn(State.varsk s)

OrderedCltnd qbuf = s.get_value('queue”);a

it (s.get_value(“phase") == SEND) {
s.set_value("ready” ,FALSE);
qbuf.remove();
s.set_value("phase",WAIT);

}

// output function //
void MBUF.outputfn(State.varsk s)

extern Messages message;
it (s.get_value('phase”) == SEND)
message.set(“out",TRUE);

// time advance function //
timeType MBUF.time_advancefn(State.varsk s)

it (s.get.value(”cont") == TRUE) {
s.set.value("cont" ,FALSE);
return HOLD; // continue

} else if (s.get.value("phase") == SEND)
return 1

else
return INFINITY;

}

BAUS7) 7@K oldEd Atomicomodels FRA8 Ve 44
Ao ol & AR eR 232 2 A9 LA AR 71T 8
o} tlAlgteg Rs) 240§ Ao)etel AW atomic L) AR
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// initialize an object for atomic model BUF
void assign BUF functions(Atomic.modelsk buf)

// detine I/0 ports and state variables//
but.add_inports(2,”in", "ready");
buf.add.outports(1,”out");

buf.set state.var(4,"cont","ready"”,"phase”, "queue”)};

// initialize the state variables//

buf.set _state.value("phase" WAIT);
buf.set_statevalue(‘''cont" ,FALSE);

buf.set _statevalue("ready", FALSE);
buf.set_state_value('queue",new OrderedCltn(});

// set characteristic functions //
buf.set_ext_transfn(BUF.ext_transfn);
buf.set_int_transfn(BUF.int.transfn);
buf.set_outputfn(BUF outputfn);
buf.set.time_advancefn(BUF.time_advancefn);

Atomic 29&°] 25 /e ol & & A3 coupled & 7
goch. Coupled 298I e 2HS 7H84 Zidd 3982 0§
2drto)s] ARAME A AHFR Bt ARFAL (M1pl, M2.p2)
8} digraph ¥ APk ol 29 M9 plode 4= &
AZo) 2q A28 p2 YRR B3 M 20} AV Ak <o)
oo} o3& 19 65] PEL 29 & At 22 a¢eld

void create.pel(Coupled.modelsk pel)

// detfine components and I/0 ports
pel.add_inports(1, "in");

pel.add outports(1, "out");
pel.add.children(2, buf, proc);

// internal couplings
pel.add.coupling(buf, "out", proc, "in");
pel.add_coupling(proc, "done", buf, "ready");

// external couplings
pel.add coupling(&pel, "in", buf, "in");
pel.add coupling(proc, "out®, &pel, "out");
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