Liet. matem. rink., T. 42, spec. nr., 636-640
© 2002 Matematikos ir informatikos institutas

Automatic aggregate modelling

Augra ZVIRONIENE (KTU)

e-mail: ausrez@one.lt

Introduction

At this moment the investigation in the direction of specification and simulation of com-
plex systems are implemented. Methods and applications, which bestow on creating of
digital and imitation systems’ models, are being designed [1], [2]. For designing of imita-
tion models is used the piece-linear aggregate formalism. These created methods are used
for designing of models of telecommunication, transport, business and other systems.

As the real object for investigation Ethernet network was taken [3]. One way to de-
scribe the aggregate as object is the method of controlling sequences of I.N. Kovalenko
and A.A. Borovkov [4], [S], [6], [7], but it is rather difficult to automate him, it is not
user-friendly and it takes much time outlay. At the moment the investigated systems are
especially complex, so the purpose of this paper is to represent such structural descrip-
tion of the aggregate, that the computer could simulate the wanted aggregate itself and
calculate the desirable characteristics.

The aggregate is divided into separate components. Two tasks — the decomposition of
system and the composition of those decomposed components into one unit as the system
— are being solved. Such system is described by aggregate. In order for the computer itself
to model it, I suggest such aggregate model (Fig. 1), that consists of working and distri-
bution modules, and I present its principle schemes of working and distribution modules
and composition of these modules.

1. The aggregate model — the principle scheme

Here we analyze the maintenance systems that we describe by aggregates. At random
time moments there comes the signal flow into the system. The signal, coming into sys-
tem, brings the following information: the maintenance duration periods in working mod-
ules and reference about time moments of signals coming to the system (Fig. 1).

The arrived signals fall into the common distribution module, from where they ac-
cidentally are directed into working modules Dp, 4. In working module, &-th signal for
some time a; is maintained in the I-th level. If arrived signal finds the working module
busy, the signal waits, while it will be free (it shown in Fig. 2 by pieces of lines).

The maintained signal gets from working module into distribution module, that is
coherent with him, which again directs the signal into further level of working modu-
le Dp41,q; here the maintained signal is directed into distribution module, that is coherent
with him, and so on, until the maintenance is finished.



Automatic aggregate modelling 637

[ The module of c(lwning signals |
| The common module of distribution ]
1
L L L 4
T T T
p-ﬂl [ il iy | l-—"l'_—'| l’-"{"'—-| ,L'
level of : Working : : Working |! : orking | !
working '| module D moduleD__,,|' || moduleD '
1 My b3t | ! [
modules | I [ s P p— P
pan | Dawowion 1 1] Diniuten 13| Pt |
1 3
ml::lo'f 1 c;nhuem I| ] :Iohewm : | w::hﬂ\'ﬂ :
ution | | with working 1] with working | working
rotes | ‘moduio D g || 1| ‘moduie Dy, | | ¢ | motuic Dperd
4 4 4 1
S, PR "R, P C
1 o ing O ing On ing !
'] moduleof dule of module of '
;| maintaincd maintained maintained !
' signals signals signals :

e g s ettt

Fig. 1. The aggregate module.

With the help of such aggregate we can investigate the signal flows of Ethernet net-
works — how much time the signal delays in the network, until it reaches the needed
addressee — in other words, the network-load. To specify, at this time this problem is
most actual to network engineers, who seek to guaranty the high quality of information
transmission. This would also help in calculating other characteristics — on request of the
user (for instance, the signal delay).

2. The aggregate working module - analytical and graphical expressions
For description of the working and distribution modules we use the Hevisaid function:

1» t 2>t
l(t—tk)={0 tZtk.

Signals directed to the working module bring information (tr,ak), k = 1,2,..,
where t}, — falling moment of k-th signal; and a; — maintenance time of k-th signal. Then
tx — is finishing moment of maintenance of the k-th signal, variations A, Az and N ()
realization, generated of working module (Fig. 2) — are calculated by the below given
relationships.

N (t):=0, t§=to=~0-on insertionmoment - i.e., the ‘zero’ cycle

tha = tigr + N (t) + ek,
Ay = a4+ 1 (te—thpr) - (L (E—thyr) —1(t— t))
Ag:=1(tk —thy) - (@41 +te —1) - (L(E—tk) — 1(t — k1))
1 (th1 — th) - (@rar +thgy — 1) - (1 (6= thys) — 1 (¢ —ter1)) s
N (t):= N (t) + A1 + Ao,
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Fig. 2. The working module realization.

Here is the working module of k + 1-th cycle at the execution time, when the k-th is
already realized.

Note, that the working module generates the ‘informative’ realization N (t) until the
end of maintenance moment of last signal (Fig. 2).

3. The aggregate distribution module - graphical and analytical expressions

We do the assumption that the distribution module works autonomously — at his time it is
very popular- there are many systems, that are described so [8].

The distribution module is described by pairs of numbers (7, 7k), rx = 1,2,...,m,
which show that in the intervals of time (sk,Sk+1) are the active windows in the
ri-thrightline— when s; = 2;‘:1 7;, all arrived signals are directed to the 7«-th working
module (Fig. 3).

M(t) := 0 —on insertion moment — i.., the ‘zero’ cycle,
M(t):=r1(1(t)—1(t — 7)) — the ‘first’ cycle, when the ‘zero’ cycle is
already realized,
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Fig. 3. The distribution module realization.
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k k+1
A3=7’k+1(1(t—z7‘j)—l(t—ZTj)), k=1,2,...,
ji=1

ij=1
M(t) = M (t) + As,

Here is the k + 1-th cycle of the distribution module, when k-th is already realized.
Then the variation A3 and the working realization M (t) of the distribution module,
are calculating by the relationships, presented in the above given relationships.

4. The composition of working and distribution modules of aggregate — the
principle scheme

We will describe the work of aggregate by using the sequence of matrixes A1, Az,. . ., An.
Their composition is shown in Table 1. Aggregate working and distribution modules are
composed by the scheme shown in Fig. 4.

Note, that in matrixes A;, As, ..., A, the times of finishing work in usual way are
getting not essentially in growing order. Thus, while beginning to create realization of
corresponding level of the working modules, we need to change the columns in corre-
sponding matrix so, that the time sequence (first row of matrixes A;) would be growing.
Aggregate works until the signals arrive to it (the number of signals is finite).
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Fig. 4. The composition scheme.
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Conclusion

This methodology is suitable to describe the wide class of aggregates. I think that this
method will be more user-friendly — this lets the user to make the wanted aggregate
himself. In the Faculty of Informatics at Kaunas University of Technology the working
programme of presented aggregate scheme is being created and accomplished.
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Agregato automatizuotas modeliavimas

A. Zvironiené

Siuo metu aktualiis uZdaviniai apie sudétingy sistemy tyrima ir jy charakteristiky skaitiavi-
ma. PavyzdZiui, tokia sistema yra Ethernet tinklas. Patirtis rodo, kad tokias sistemas patogiausia
apraSinéti agregatais.



