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New Mathematical Model and Algorithm for Economic Lot Scheduling
Problem in Flexible Flow Shop

H. Zohali’, B. Naderi, and M. Mohammadi
Department of Industrial Engineering, Faculty of Engineering, Kharazmi University, Tehran, Iran

Abstract: This paper addresses the lot sizing and scheduling problem for a number of products in flexible flow shop with
identical parallel machines. The production stages are in series, while separated by finite intermediate buffers. The objective is to
minimize the sum of setup and inventory holding costs per unit of time. The available mathematical model of this problem in the
literature suffers from huge complexity in terms of size and computation. In this paper, a new mixed integer linear program is
developed for delay with the huge dimentions of the problem. Also, a new meta heuristic algorithm is developed for the problem.
The results of the numerical experiments represent a significant advantage of the proposed model and algorithm compared with
the available models and algorithms in the literature.
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Qutput : best solution
m:=initial solution
nF=n

set=1
Whilek<k .. do

w=n
Update T
k:=1
Elseif
ki=k+1
Endif
Endwhile
Endwhile

Procedure : RVNS algorithm
Input : initial solution; number of neighbor structures (k

While stopping criterion is not met do

n":=random neighbor from NS, (r)
If 'is better than ©

max )
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Procedure: proposed RVNS
Input : initial solution
Output : best solution
m=initial solution
no=n
While stopping criterion is not met do
setk =1
Whilek < 2do
Generate all of the NSk neighbors

Fori=1toAdo

If w'isbetterthanm do
n=n
update T
k=1
break
Elseif
k=k+1
Endif
Endfor
Endwhile
7= NSz ()
Endwhile

Calculation absolute gap between C,,, and t;, for all neighbors
Sort the neighborsascending order of related gap value in the new list (sol _list)

7' :=ith solution in the sol _list
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9.
10.

Al gl e

problem (ELSP)
flow shop (FS)
hybrid flow shop (HFS)

1. lot sizing 15. non polynomial

2. production cost 16. period

3. setup cost 17. common cycle

4. holding cost 18. basic period

5. shortage cost 19. time varying lot sizes

6. sequencing 20. zero switch rule

7. scheduling 21. shortest processing time
8. economic lot scheduling 22.Tabu Search

23. simulated annealing
24. genetic algorithm
25. preemption

] 63% r-“’-i)_ﬁiﬂ )l.)L.&A

MUoj‘J

30. local search

31. first available machine (FAM)
32. fitness function

33.neighbor structure
34.uniform distribution

35. size complexity

36. computing complexity

37.number of binary variable
(NBV)

38.number of continuous variable
(NCV)

11. intermediate buffers 26. lot splitting

39. number of constraint (NC)

12.mixed integer non linear 27.work in process (WIP) 40.relative perecentage deviation
programming (MINLP) 28.redused  variable  neighbor (RPD)

13. economic production quantity search (RVNS) 41.least  significant  difference
(EPQ) 29.fly  optimization  algorithm (LSD)

14. independent solutions (FOA) 42. analyze of variance (ANOVA)
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