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Today, the rapid flow of information and
low-profit of enterprises result in the short
product life cycle, the enterprises have to
quickly respond to market demands in order
to significantly increase market
competitiveness under the environment of
frequent product variation. In this study, we
make use of modular product design to
enhance the efficiency, where the products
include components of the engineering
information, materials and assembly structure
in the modular product. In addition, we use
the network models to present the relation
between product components which is

different from the general Cluster analyses.
Due to considering of many factors in
modular design, the above problems are
complex and be taken as NP-hard problems.

Though, a considerable number of
heuristic algorithms are used to do research
and analysis of modular, the efficiency of
their methods is invariable due to the
increasing size of product components.
Besides, most of them can only be
near-optimal solutions. This study proposes a
new algorithm called Constrain-Based
Construction Sequence Algorithm (CBCSA)
to to enhance the optimal design of module
assembly sequence by considering the
modular assembly constraints associated with
each other in the products network.

Finally, this study will take a staple as a
physical sample analysis to show the
efficiency of our developed algorithm.

Keywords: Modular Product Design ~ Product

Design ~ Product Assembly ~Product Clustering.
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*FE L ML i 2. CBCSA 2 425 % 914 ik

A2 B & & 4o B 14 #7577 > 11 2 CBCSA i #245

47

Algorithm Pseudo codes :

Algorithm1
u=l;

1 1 1 .
Layer, = {node , node,,...,node } :

While (|Layer“ #1) Do
=2 ;
While (k<k__) Do
c=1;

Cluster,=Empty
Setup the initial
matrix 4', a; ed,ijell,..n]:
While (4' # Empty) Do
c=c+1;
Record all P;(1);
For (z=2; z=k; z++)
A =A4""x 4", a; =0,Vi=7;
If (z> 2) Then
For each value ofa; € A", i# j »
regulate them by procedures as:
For (g=1; g=v[; g++)
For (h=1; h=n; h++)
If (B, (1) € P, (g)) Then
a;=a;—1;
End
End
End

End
End

D= ik x A" ;

r=1 §l 1

Dtemp = Emply ’
While (D # Empty) Do
d,=max{d, €D, Vi, j,d;, ¢D,,, }:
CN, ={node, | q € P);(v), v= 1,...,afy

CN _Num, =|CN,| ;
B = Matrix(CN,) :

2010 International Conference on Advanced Information Technologies (AIT)

b

CA Num =22 b cB ;
¥ 2 ij
0 - CA_ Num,
" CN_ Num,
Dtemp = Dtemp | +d1] ;
r++
End

Cluster,=Matrix(CN,) ;
0, =max{0,, Vr};
A =4 |~ Cluster, ;

End

kt++ 5
End
ut+;
Algorithm2;
Algorithm3;
End

Algorithm2
Record all constraint cluster ;251

Layer, = {node. | node! = Cluster,, Vc} ;

Algorithm3
Setup the initial matrix

E'.e eEi jell,..,n];

)
while( |Layeru| #1)Do
Record all constraint cluster,;
ci={node,},i # j, i, j=1,....n;
while(k< Kpay or A" # Empty )Do
For (z=2; z=k; z++)
A =A""xA4", a; =0,Vi=7;
For each value ofa; € A", i # j;
regulate them by procedures as:
For (g=1; g=|v ; g+t)
For (h=1; h=n; h++)
If(B,(H) e P (2)

e; Ze; -1
Else If( B (1) e c;)
e; Ze; -1
End
End
End
End
End
k++;
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