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Abstract. Base on the Extended Object-Oriented Petri Net, and the component evolution processes that has
been proposed in our previous research, this paper studies the component assembling technique on the basis
of EOOPN subnet combination. The definitions of three types of connector-based component assembling
approach, namely, parallel assembling, selective assembling and repetitive assembling, are given and
subsequently their properties are detailed.
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1. Introduction

The description and evolution of components are one of the key technologies to fully exert the technical
advantages of components, to realize software reuse and to build high-quality software product. To better
support the component-based software development, many researchers have modeled components by using
formalized method, and develops a variety of studies such as component evolution, component performances
analysis, and so on.

Petri Nets has frequently been used in the process of software modeling due to its strict mathematical
definition and visual graphical expression[1,2]. In order to more effectively carry out the formalized
descriptions and analysis of components, the Petri Nets is extended to EOOPN [3-9], the object-oriented
Petri-net that supports component evolution, based on the related definitions and principles of components
while taking the features of object-oriented modeling methods into consideration.

The Extended Object-Oriented Petri Nets is the combination of Petri Nets and object-oriented technology.
By compensating the modeling ability limitations of Petri Nets, such combination is capable of representing
various resources and constraints within a highly complicated system in a simplified way. At the same time,
the features of Petri Nets make it competent in revealing the simulated system's structural and dynamic
behavioral information, especially in the analysis of system's performances and concurrency, so as to
improve the efficiency of the system.

In order to propose a set of methodologies that help with the description, the analyzing and the evolving
of software components by the using of EOOPN model, we extended the modeling power of EOOPN by
proposing EOOPN Component Net (EOOPN-CN), which serves as the building block of higher level
component or application system. To better support component-based software evolution on a larger scale,
we further proposed the EOOPN Component Net assembling techniques. In this paper, we will be detailing
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three types of connector-based component assembling approach, namely, parallel assembling, selective
assembling and repetitive assembling, by giving their definitions, and subsequently their properties.

2. The selective assembling of EOOPN component net

The idea that the assembling of multiple components is the extension of that between two components
helps to narrow the discussion scope down to the assembling between only two components. There are four
types of assembling approaches based on connectors: sequential assembling, parallel assembling, selective
assembling and repetitive assembling. The selective assembling, parallel assembling and repetitive
assembling will be discussed under the general frame of EOOPN in this paper.

2.1. The selective assembling of EOOPN component net
Definition 1: CN, =(R, T, F» S, A As A), CN,=(P, T, F S Ay A, A )are two Component net,
b bino s touns bouo @€ CONNectors and P, Py, are places, let CN=(P, T, F, S, Ap, Ar, Ag), where:
1) P=RURUp, UDp,., Where CN.oip is composed of p, and p,,;
2) T =T,UT, Ut,, Ut,,, Uty Utes 5
F=RURUR, ) U(R t,) Uty B.0ip) U (L, P,0ip) U(P.0ip,ty,,) .
U (R,.0ip, t,) Ut Pout) U (toez s Pot) ’
4) A=A _UA UA(p,)UA(p,)  and |A(p,)I=1;
5 A=A UA UA () UA () UA C) UA () ;
A=A UA UA (R t) UA (R ton) U A (s, P0iD) U A (8, P-00P)
U A (R.0ID, toyy) U Ac (F,-0ip, t0) U Ae (touiss Pou) U Ae (toyiz Po)
7) A (Rn’tinl) € Lm(A:(pm)) v A (Pin'tinz) € Iﬁﬂ(AD(pm)) A (tinl) =A (pin’tinl) A (tinZ) =A (pinrtinz) )
A (6, Poip) € L (A (R0ID)) , Ae (8, P-0iP) € L (A, (P0ip)) , A (P10iR, T) € Ly (A (P10IR))
A (toun) = A (PLOID L)+ Ar (fouss Pow) € L (Ao (Pout)) s A (P2.01P, 1,,10) € Ly (A (P2.0ID))
Ar (taz) = Ar (P20 L)+ Ar oz Pout) € Ly (Ap (Powt)) -
Then CN is called the selective assembling of CN, and CN, .
Theorem 1: Let CN,=(P, T, F, Sy A, A, A)and CN,=(P, T, F» S,, A,» A, A) be two well-
structured component nets and t,,,t,.,.t.. t.o D€ connectors. Then the selective assembling component net
CN=(P, T, F, S, Ap, Ay, Ag)isalso well-structured.

L
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connector touy
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Figurel. the selective assembling of EOOPN component net

2.2. The parallel assembling of EOOPM component net
Definition 2: CN, =(R, T, Fs S, A As A), CN,=(P, T, F S Ay A, A )are two Component net,

t,,t,. are connectorsand p;,, P, are places, letCN=(P, T, F, S, Ap, Ar, Ag), where:
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1) P=PUPRUp, UDp,,, Where CN.oip is composed of p, and p,, ;
2) T=T,UT,Ut, Ut,,;
F=RURUPR,t) U, P.oip)U(t,. P,.0ip) U(P.0ip.t,,) .
U(R,.0ip, to, ) U (toyes Po) ’
4) A=A UA, UA (P )UA (Pour) s
5 A=A UA UA®GIUA ()
6 A=A UA UARLUA G, RODUA (L, Poip).
U A (P,.0ip, ) U A (P, 00D, )U A (ty, Po) ’
7) A (R t) € L (A (Pin)) s A (6) = A Ry t,) o Ac (5, Reoip) € L (A (R 0ip))
Ae (t,, P,.0ip) € L, (A, (P,-0ip)) s A (RLoip, t,,) € L, (A (R.0ip)) , Ac (Fy.0ip,t,, ) € L, (As (F,.0ip))
A () = A (R0ip G ) s A (o) = A (01D 1) 5 A (Bt Pow) € L (As (Pout)) -
Then CN is called the parallel assembling of CN, and CN, .
Theorem 2: Let CN, =(P, T, F, Sy A, A, A)and CN,=(P, T, F» S, A,s A, A) be two well-
structured component nets and t;,,t,,, be connectors. Then the parallel assembling component net CN =( P,
T, F, S, As, Ar, Ap)is also well-structured.
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Figure3. the repetitive assembling of
Figure2. the parallel assembling of EOOPN component net EOOPN component net

2.3. The repetitive assembling of EOOPN component net

Definition 3: CN, =(P, T, F, S, A, A, A)) isa Component net, t isa connector, letCN=(P, T, F,
S, Ap, Ar, Ap), where:

1) P=P, and CN.oip=CN,.0ip;

2) T=T,Ut;
3) F=F U(t R.oip) U(R.0ip,t) ;
4 A=A

5 A=A UA®;

6) A=A UA(t,R0ip) UA. (R.0ip,t);

7)  A(Poipt) el (A (Poip), A (1)=A-(Poip,t), A (t Poip) <L, (A (Poip)).

Then CN is called the repetitive assembling of CN,.

Theorem 3: Let CN, =(P, T, F, S, A, A, A) beawell-structured component net and t be a connector.
Then the repetitive assembling componentnet CN=(P, T, F, S, Ap, Ar, Ag)is also well-structured.

3. Summary

Based on the EOOPN Component Net (EOOPN-CN) and their combination, three types of connector-
based component assembling approach, namely, parallel assembling, selective assembling and repetitive
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assembling were defined, analyzed and discussed under the general framework of EOOPN in this paper. It is
through these types of component assembling techniques that EOOPN model obtains more capabilities of
supporting component-based software evolution processes on a larger and broader scale.
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