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ABSTRACT

This paper describes a methodology for the
development of models of discrete event system.
The methodology is based on transformation of
continuous state space into discrete one to
homomorphically represent dynamics of continuous
processes in discrete events.

This paper proposes a formal structure which
can coupled discrete event system models within a
framework. The structure employs the discrete
event specification formalism for the discrete event
system models. The proposed formal structure has
been applied to develop a discrete event
specification model for the complex spectral
density analysis of strip for urin analyzer system.
For this, spectral density data of strip is
partitioned into a set of phases based on events
identified through urine spectrophotometry. For
each phase, a continuous system of the continuous
model for the urine spectral density analysis has
been simulated by programmed C++.

To validate this model, first develop the discrets
event specification model, then simulate the model
in the DEVSIM++ environment. It has the similar
simulation results for the data obtained from the
continuous system simulation. The comparison
shows that the discrete event specification model
represents dynamics of the urine spectral density
at each phase.
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X : external input event set ;

S : sequential state set ;

Y ! output event set ;

Sext ¢ QX XS, external transition function;
Jim © S—8, internal transition function;

A S—Y, output function;
ta : S—R', time advance function ;
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IC : internal coupling ;
SELECT : subset of M — M :

(tie-breaking rule);
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1000
800 — Yellow
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400 - Green
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a9 1. LEDY 54 IA
Fig. 1. Characteristic curve of LED

a9 2 XE Yol EA JA
Fig. 2. Characteristic curve of Photo-diode
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Condition Phase State Range
Occult Blood RED 620 - 690nm
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(a) o))

a9y 3. gevel(A|8)e Ay o=
Fig. 3. Experimental graph of Parameter(strip)
(a) Bilirubin (b) Protein

x BAM& stripe] 2384 EHEHES 93
DEVS Atomic =¥

E 2 = #4448 strip® Hhdlel g 2 LED 34
Table 2. Parameter value & LED specification of
Urine analyzing strip

Parameter Emitting Color |Measuring head

Urobilinogen B 470nm
Glucose G 555nm

Ketones G/O 555/620nm

Bilirubin G/O 555/620nm
Protein 0/0 620nm
Nitrite R 660nm
PH @) 620nm

Occult Blood R/G 660/555nm
Specific Gravity 0] 620nm

E 29 o9 = 48 stripy debdEr ¢ 2
ZAHE LEDE #&sted DEVS 2de] 9AE
DEVS #4&9] oa yehld & 3.5 2t}
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Matomic=<X,S,Y, & ext, 6 iny, A ,ta>
X={{ Li( &), Rx( ), SCA) )
Y={( V)|, VER o}
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Fig. 4. Optic characteristic analyze DEVS model of
Urine analyzing strip
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