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ABSTRACT

Today for solving NP-hard scheduling problem, there are many outstanding
achievements. In the past, many researchers mainly focused on proposing different heuristic
algorithms, but studies of flexible job-shop scheduling based on mathematical planning were
rarely addressed. This paper develops mathematical programming model according to
Ozguven et al.’s work in 2009 (FJSP-PPFs) for dealing with job-shop scheduling problems
that resemble-real-world production problems. Because of consuming much computing time
when solving NP-hard problems, this paper solves problems by parallel computing. It divides
the mathematical model into a lot of combinations (small problems), and then the divided
combinations are assigned to the parallel computers to increase the efficiency of solving the
problem.

The study is carried out in three steps. In the first step, the small scale mathematical
model is developed to illustrate the accuracy of the schedule planning results as its optimal
solution is easily obtained. In the second step, the medium scale mathematical model is
proposed to illustrate our schedule planning results are the same as those of FJSP-PPFs
developed by Ozguven et al. In the third step, the large-scale mathematical model is
developed to analyze the planning results and the efficiency of parallel computing. The
experimental results show that it decreases 90% of planning time in the medium scale
problem by parallel computing with 32 processors associated with the accelerated solving
mechanism. It decreases 70% of planning time in the large scale problem by parallel
computing with 64 processors combined with the accelerated solving mechanism.

Keywords : Flexible Job-shop Scheduling, Job-shop Scheduling, Scheduling Problem,

Parallel Computing, Accelerated Solving Mechanisms
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SETS:

job / i1,i2/;

operation / ji/;

job2 /mi,m2/;

operation2 /ni/:;

machine / ki1,k2/:

process / pl,p2/:

process2 /ql,q2/:

time (job, process,operation,machine ): t, X, §, C, Z;
time2 (job2,process2,operation2,machine) :52,C2;

new (job,process,operation, job2,process2, operation2,machine) :Y;

ENDSETS
DATA:
c:
4 5 75
6 3 4 4
L=
9999999999;
ENDDATA
MIN = ARARL;

Anp= @MAX(time(i,p,J,k):C(i,p,3,k)):

@sUM(time (i,p,J,k) |ifeq#lfandfjfeq#l: X(i,p,J,kK)-Z(i,p,3,k))=0;

@5UM (time (i,p,J,k) |i¥eq#2#and$jfeq#l: X(i,p,J,kK)-2(1i,p,3,k))=0;

@FCR (time (i,p,j,k): 5(i,p,J,k)+C(i,p,3,k)<=X(i,p,3,k)*L);

@FOR (time (i,p,j,k):C(i,p,3,k)>=S(i,p,J,k)+t(i,p,3,k)-(1-X(i,p,3,k))*L);

@FCR (time (i,p,J, k) :@BIN(X)):

@FOR (new (i,p,j,m,q,n, k) :@BIN(Y)):

@FOR (new(i,p,j,m,q,n, k) :@BIN(Z)):

@FCR (time (i,p,j,k):5(i,p,3,k)>=0);

@FCR (time (i,p,J,k):C(i,p,3,k)>=0);

@FOR (time (i,p,J,k):52(i,p,J,k)>=0);

@FOR (time (i,p,3,k) :C2(i,p,3,k)>=0);

@FOR (time (i,p,J, k) :@GIN(S));

@FOR (time (i,p,3,k) :@GIN(C)) ;

@FOR (time (i,p,3,k) : @GIN(52));

@FOR (time (i,p,J, k) : @GIN(C2));

@FOR (time (i,p,Jj, k) : @GIN (AAR)) ;

@FCR (new(i,p,Jj,m, q,n, k) |ifeqgflfandipfeqgilfandijfeqgiliandimfeqgi2fandfgieqgflfandinfeqsl:
@suM(new(i,p,i,m, q,n,k):5(i,p,3,k))>=@50M(new(i,p,j,m,q,n,k):C2(m,q,n,k))-¥(i,p,3,mq,n,k)*L);
@FCR (new (i,p,Jj,m,q,n, k) |ifeqgflfandipfeqgiliandijfeqgiliandimfeqgi2fandfgieqgi2fandinfeqsl:
@suM(new(i,p,j,m,q,n,k):5(i,p,3,k))>=@5UM(new(i,p,j,m, q,n,k):C2(mq,n,k))-¥(i,p,i,mq,n,k)*L);
@FCR (new(i,p,Jj,m, q,n, k) |ifeqgflfandipfeqgi2fandijfeqgiliandimfeqgi2$andfgieqgflfandinfeqsl:
@suM(new(i,p,i,m,q,n,k):5(i,p,3,k))>=@50M(new(i,p,j,m,q,n,k):C2(m,q,n,k))-¥Y(i,p,3,mq,n,k)*L);
@FCOR(new(i,p,J,m,q,n, k) |i¥eqg#lfandipfeqgi2fandijfeqilfandimfeqi2$andigieqgi2$andinseqsl:
@suM(new(i,p,i,m, q,n,k):5(i,p,3,k))>=@5UM(new(i,p,j,m, q,n,k):C2(m,q,n,k))-¥Y(i,p,3,mq,n,k)*L);
@FCR (new(i,p,Jj,m,q,n, k) |ifeq#mfAND#j$eq#n$aNDépFeqfq:C(i,p,J, k)=C2 (m,q,n,k));

@FCR (new(i,p,3,m, q,n, k) | i¥eq#miANDF j#eq#nfAND#pFeg#q:S(i,p,3,k)=52 (m,q,n, k) ) ;

@SUM (time (i,p,J, k) |i¥eq#lfandijfeq#l: Z(i,p,3,.k))=1;

@SUM (time (i,p,J, k) |ifeq#2#andfjfeq#l: Z(i,p,J,k))=1;
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