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 Background: Development of an Efficient and Faster Flow Shop Scheduling using 
MinMax Flow Merging Algorithm. Objective: This paper deals with the multicriterion 

method to solve the problem of Flow Shop Scheduling (FSS) by considering the mean 

flow time and scheduling time. The main intention of this analysis is to attain the best 
sequence, minimize the scheduling time, mean flow time and CPU time. In this paper, 

the Multiplication Ratio Algorithm (MCRA), Min-Max Flow Merging Algorithm 

(MMFMA) and Adaptive Sequence Swapping Algorithm (ASSA) are proposed to solve 
the problem of flow shop scheduling. The mean flow time and scheduling time are the 

essential factors that improve the system performance, which are computed by using 

MMFMA. A problem of size n jobs and m machines will be generated with a 
scheduling time for all the jobs. The sequence value for a corresponding flow shop 

problem with the number of jobs and number of machines are given as input. The 
sequence of the job will be swapped by the use of ASSA. The scheduling time of all the 

jobs are assumed to be known and all the jobs are processed in the same order in 

various machines. A particular set of jobs can be sequenced through all the machines 
and each sequence will have different performance by ASSA. Experimental results 

show that the proposed MCRA algorithm is performed well and provided the minimum 

mean flow time and scheduling time. Results: The performance of flow shop 
scheduling and MARC algorithms are analyzed. Its performance is noticed to be 

satisfactory in terms of scheduling time and mean flow time. Conclusion: In this paper, 

Multiplication Ratio Algorithm (MCRA) algorithm is proposed to solve the flow shop 
scheduling problem. The main intention of this analysis is to minimize the mean flow 

time and scheduling time, which are minimized by reducing the idle time of both jobs 

and machines. Since, these criterions are often applied to operational decision making 
in scheduling. The mean flow time and scheduling time are computed by using the 

MinMax Flow Merging Algorithm (MMFMA). The main objective of scheduling is to 

arrive at a position, where will get minimum processing time. The problem examined 
here, is the n-job, m-machine problem in a flow shop. This work arranges the jobs in a 

particular order and get many combinations and choose that combination where, we get 

the minimum scheduling time. This study tries to solve the problem of a flow shop 
scheduling with the objective of minimizing the scheduling time and mean flow time. 

The sequence of the jobs will be swapped by the use of Adaptive Sequence Swapping 

Algorithm (ASSA). MCRA provided the better results compared than the existing two 
stage flow shop scheduling algorithms. 
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INTRODUCTION 

 

The flow Shop mechanism is characterized by a 

unidirectional flow of work with a variety of jobs. It 

is processed sequentially in a one pass manner. In 

general flow shop scheduling, n jobs to be processed 

through m machines. The processing time of all the 

jobs are assumed to be known and all the jobs are 

processed in the same order in various machines. A 

particular set of jobs can be sequenced through all 

the machines and each sequence will have different 

performance measures such as scheduling time, mean 

flow time, CPU time, etc. It is difficult to suggest a 

sequence, which will optimize all the performance 

together, rather these performances are purely 

independent among themselves. Although one can 

construct an example for which a schedule may be 

good at one measure, but perform poorly on others. 
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In this work a flow shop problems of n jobs and m 

machines have been considered with minimization 

criterion of scheduling and mean flow time as a 

multicriterion. 

The objective of the flow shop scheduling 

problem is to meet the optimality criterion of 

minimizing the scheduling time, mean flow time and 

CPU time. This paper investigates an optimal job 

sequence for flow shop scheduling problem with the 

objective to minimize the mean flow time and 

scheduling time. The flow shop scheduling problem 

consists of scheduling given jobs in the same order at 

all machines. The job can be processed on at most 

one machine; meanwhile one machine can process at 

most one job. The most common objective of this 

problem is scheduling. The majority of studies for 

the flow shop scheduling problem focuses to 

minimize the scheduling time. However, there are 

other important objectives than scheduling for the 

flow shop scheduling problem. For example, the total 

flow time and scheduling time are very important 

performance measures in minimizing total 

scheduling cost. Hence, we consider the flow shop 

scheduling problem with multi-objectives of 

scheduling time and total flow time in this study. 

While scheduling time minimization results in stable 

consumption of resources, rapid turnaround of jobs 

and work in process inventory minimization. In order 

to diminish the production cost, it is desired to 

achieve both these two objectives simultaneously. 

In multi stage job problems, simple priority 

dispatching rules such as Min-Max Flow Merging 

Algorithm (MMFMA), Adaptive Sequence 

Swapping Algorithm (ASSA) can be used to obtain 

solutions of minimum processing time, but may not 

sometimes give sequences as expected that are close 

to optimal. The flow shop scheduling algorithm is 

especially popular among analytical approaches that 

are used for solving n-jobs and m-machines sequence 

sequence. Flow shop scheduling problems can be 

divided into two main categories: dynamic and static. 

The dynamic flow shop considered is one where jobs 

arrive continuously over time. The static flow shop 

sequencing and scheduling problem denotes the 

problem of determining the best sequence of jobs on 

each machine in the flow shop. The criterion of 

optimality in a flow shop sequencing problem is 

generally stated as minimization of makespan that is 

determined as the total flow time to assure that all 

jobs are finished on all machines. If there are no 

release times for the jobs then the total completion 

times specific constraints are assumed. 

The remaining part of the paper is organized as 

follows: Section II involves the works related to 

probable solutions for the flow shop scheduling. 

Section III involves the description of the proposed 

method – Multiplication Ratio Algorithm (MCRA). 

Section IV involves the performance analysis of the 

proposed work. The paper is concluded in Section V. 

 

Related Work: 

This section discusses some existing methods 

and solutions to solve the flow shop scheduling 

problem. Pavol and Modrak (Pavol Semanco and V. 

Modrak, 2011) proposed a three meta-heuristic 

versions to optimize flow-shop problem emphasized 

on total flow criterion in intelligent manufacturing 

system. The objective of this paper was to minimize 

the total flow time. The authors investigated that an 

optimal job sequence for flow shop scheduling 

benchmark problem. Muthukumaran and Muthu 

designed a heuristic algorithm for minimizing make 

span and idle time in a nagare cell (Muthukumaran, 

M and S. Muthu, 2012). This paper recommended 

the key manufacturing approaches for a struggling 

manufacturer with limited conventional resources. 

Sayadi, et al recommended a discrete firefly 

algorithm to solve the permutation flow shop 

scheduling problem. The main intention of this 

analysis is to minimize the make span (Sayadi, M et 

al., 2010). The proposed algorithm was a population 

based technique used to solve continuous 

optimization problem, specifically for NP-hard 

problems. 

Zhang, et al (2010) suggested an algorithm, 

namely, A Hybrid Two Phases Particle Swarm 

Optimization (ATPPSO) to solve the flow shop 

scheduling problem. The main objective of this 

analysis was to minimize the makespan by combine 

the PSO with genetic operators and annealing 

strategy. The recommended algorithm was evaluated 

on different scale benchmarks and compared with he 

recently proposed efficient algorithms. Yagmahan 

and Yenisey proposed a multi-objective ant colony 

system to solve the flow shop scheduling problem. 

The intention of this paper was to minimize the 

makespan and reduce the total flow time (Yagmahan, 

B and M.M. Yenisey, 2010). Modrak and Pandian 

proposed a paper for the flow shop scheduling 

algorithm to minimize the completion time for n-

jobs, m-machines problem (Vladimír Modrák and 

R.S. Pandian, 2010). In this paper, the presented 

algorithm was based on converting a m-machine 

problem to a 2-machine problem. Based on testing 

and comparison with other relevant methods, the 

proposed algorithm was offered as a competitive 

alternative for practical application, when solving n-

jobs and m-machines problems. Gong, et al  (2010) 

proposed a paper for a two stage flow shop 

scheduling problem on a batching machine and a 

discrete machine with blocking and shared setup 

times. In this paper, the authors investigated a two 

stage flow shop scheduling problem with blocking 

and shared setup times. Pan, et al proposed an 

effective shuffled frog-leaping algorithm for lot 

streaming flow shop scheduling problem (Pan, Q.-K 

et al., 2011). This paper presented an effective 

shuffled frog leaping algorithm (SFLA) for solving a 

lot streaming flow shop scheduling problem with 
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equal size sublots, where a criterion was to minimize 

maximum completion time.  

Gupta, et al (2011) suggested a flow shop 

scheduling algorithm to find a permutation schedule 

that minimized the maximum completion time of a 

sequence. Scheduling was a decision making 

practice, which was used on a regular basis in 

manufacturing and service industries. In this paper, 

the researchers focused a scheduling problem in the 

Dynamic Flexible Flow Shop (DFFS), which was 

one of the major manufacturing system 

configurations. Jobs arrive continuously over time, 

and a setup operation is required to changeover job 

types at each one of the parallel machines. Gupta, et 

al (2011) implemented a specially structured three 

stage flow shop scheduling algorithm to minimize 

the rental cost. Flow shop was the classical and most 

studied manufacturing environment. Make span and 

total flow time were commonly used performance 

measure in flow shop scheduling. In most of the 

existing works, the processing time of jobs was 

considered to be random. Ruiz, et al (2010) 

suggested the hybrid scheduling algorithm to solve 

the flow shop problem. Hybrid Flow Shop (HFS) 

was a complicated combinatorial problem 

encountered in many real world applications. This 

paper described the HFS problem and reviews of the 

solution approaches to minimize the make span time. 

Giannopoules, et al., (2012) suggested a new 

hybrid meta-heuristic approach to solve the problem 

of GA evolution and a Reduced Neighborhood 

Search (RVNS) technique for fast solution 

improvement. In this paper, the make span, 

maximum tardiness and total flow time were 

minimized using the multi-objective flow shop 

scheduling algorithm. Kasperski, et al., (2012) 

investigated the two-machine flow shop problem 

with bounded and unbounded scenario sets. The 

researchers provided a simple heuristic solution for a 

branch and bound algorithm. In this paper, the 

uncertain job processing times were stated in a 

discrete scenario set. Chen (2011) analyzed a class of 

the two stage scheduling problem, where the first job 

was job production and the second was job delivery. 

In this study, the jobs were delivered to a single 

customer area by using a two machine flow shop 

scheduling system. The main intention of this paper 

was to minimize the mean arrival time and the total 

execution time of jobs. 

Naderi-Beni, et al.,  (2012) implemented a two 

phase fuzzy programming model for a complex bi-

objective no-wait flow shop scheduling. In this 

paper, the preliminary results indicated that the 

suggested two-phase model was performed well 

compared than the single phase fuzzy method. Ling 

and Xue-Guang (2012) provided the solution for the 

problem of two machine flow shop scheduling with a 

single server and equal processing times. The authors 

indicated that the two machine flow scheduling was a 

type of NP-hard problem. Agarwal and Garg (2012) 

provided a solution for the flow shop scheduling 

problem with 10 jobs and 10 machines by using the 

heuristic models. The objective of this paper was to 

minimize the make span of batch processing 

machines in a flow shop.  

Hidri and Haouari (2011) suggested a bounding 

strategies for the hybrid flow shop scheduling 

problem. In this paper, the authors investigated the 

multi-center hybrid flow shop scheduling problem 

with lower and upper bounds. They also described an 

optimization technique based on the heuristic. Gupta, 

et al  (2012) proposed a heuristic approach to 

minimize the rental cost, processing time and setup 

time by using the two stage flow shop scheduling 

algorithm. The objective of flow shop scheduling 

was to find a permutation schedule that minimized 

the maximum completion time of a sequence. Dai, et 

al (2013) designed an improved genetic simulated 

annealing algorithm. In this paper, the scheduling 

problems were considered in a flexible manner. 

Xing, et al (2012) proposed a knowledge based ant 

colony optimization (KBACO) for flexible job shop 

scheduling problems. This algorithm provided an 

effective integration between ant colony optimization 

model and knowledge model. 

Wang, et al (2012) considered a m-machine flow 

shop scheduling problem with make span criterion. 

In this analysis, the authors followed a proportional 

linear decreasing deterioration function to solve the 

flow shop problem. Shabtay (2012) provided a Fully 

Polynomial Time Approximation Scheme (FPTAS) 

for the flow shop problem. The authors studied the 

problem of Just-In-Time (JIT) jobs in a scheduling 

system. This analysis provided the better results 

compared than the existing two stage flow shop 

scheduling systems. 

 

Proposed Method: 

Flow Shop scheduling: 

The classical flow shop scheduling problem is 

one of the most well-known scheduling problems. 

Informally, the problem can be described as follows: 

There are set of jobs and a set of machines. Each job 

consists of chain of operation, each of which needs to 

be processed during an uninterrupted time period of a 

given length on a machine. Each machine can 

process at most one operation at a time. A schedule is 

an allocation of operations to time intervals of the 

machines. The problem is to find the schedule of 

minimum length. This work tries to minimize the 

make span of processing machines in a flow shop. 

The processing times and the sizes of the jobs are 

known and non-identical. The machines can process 

a batch as long as its capacity is not exceeded. The 

processing time of a batch is the longest processing 

time among all the jobs in that batch. Sequencing 

refers to arranging items or events in a particular 

order. In other words sequencing is a technique to 

order the jobs in a particular sequence.  
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Flow shop production copes with a scheduling 

problem to find a feasible sequence of jobs on giving 

machines with the objective of minimizing some 

function of the job completion times. Scheduling 

time can be defined as the time span from material 

availability at the first processing operation to the 

completion of the last operation. Flow shop 

scheduling can be divided into two main categories: 

dynamic and static. The dynamic flow shop 

considered is one where jobs arrive continuously 

over time. The static flow shop sequencing and 

scheduling problem denotes the problem of 

determining the best sequence of jobs on each 

machine in the flow shop. The criterion of optimality 

in a flow shop sequencing complication is generally 

stated as minimization of make span that is described 

as the total time to ensure that all jobs are completed 

on all machines. If there are no release times for the 

jobs then the total completion time equals the total 

flow time. The proposed algorithm for minimizing 

mean flow time and scheduling time are determined 

for a flow shop scheduling problem with n jobs and 

m machines in processing sequence based on the 

assumption that jobs may wait on or between the 

machines. In this study, the objective function for the 

flow shop scheduling problem corresponds to the 

minimization of the scheduling time and mean flow 

time.

  

 

Flow shop scheduling

Predefined values User defined values

Load input data User set data

Swap sequence

Scheduling Time

Mean flow time

Minimization process

Best Sequence
 

 

Fig. 1: Flow diagram for flow shop scheduling 

 

In processing time basis sequencing for different 

sequence, we will achieve different processing time. 

The sequence is adapted which gives minimum 

processing time. Scheduling is a decision making 

process and it concerns the allocation of the limited 

resources to tasks over time by scheduling. We 

assign a particular time for completing a particular 

job.  

The main objective of scheduling is to arrive at a 

position where we will get minimum processing 

time. 

 

Procedure for Multiplication Ratio Algorithm 

(MCRA): 

The seed value for a corresponding flow shop 

problem with the number of jobs and number of 

machines have to be given as input. A problem of 

size n jobs and m machines will be generated with a 

processing time for all the jobs. As per Min-Max 

Flow Merging Algorithm’s (MMFMA) procedure the 

problem is solved. This will yield a sequence with 

minimum flow time, which is going to be the seed 

sequence. The mean flow time and scheduling time 

for the corresponding sequence is also determined. 

The first iteration of MCRA search technique starts. 

The seed sequence is swapped to yield more 

sequences. In the first step the first and second jobs 

are interchanged. Similarly the sequences are 

generated and the scheduling time and mean flow 

time for the swapped sequences are calculated. 

Among the swapped sequences, select the best 

sequence using the operator proposed by MCRA and 

select the best sequence. Repeat the iteration for 

fixed number of times. The number of iterations is 

randomly fixed, which generally varies from 10-20. 

More iteration may yield still better results. The 



168                                                           Paulsingarayar.S and Dr.Saravanan.M, 2015 

Australian Journal of Basic and Applied Sciences, 9(20) June 2015, Pages: 164-175 

sequences obtained in all the iterations are compared 

and the sequence which is having the minimum 

scheduling time is selected and corresponding total 

flow time is taken in the resultant sequence. If more 

sequences having same minimum make span than the 

sequence with minimum total flow time among all 

the sequence of minimum scheduling time is taken as 

the resultant sequence. The resultant .sequence from 

the last iteration is taken as the final sequence.

 

                             
 

Disjunctive Graph: 

The flow shop scheduling problem consists of 

the arrangement of n jobs on m machines. The 

processing times of n jobs on the machines are 

known in advance. This problem can be represented 

by a disjunctive graph. Fig.1. Shows a disjunctive 

graph representation for the problem made of five 

jobs and five machines. In a disjunctive graph, 

circles represent jobs. Conjuctive arcs conform to 

possible constraints among the jobs on the same 

machine. Fig 2 shows the problem of flow shop 

scheduling.

 

ALGORITHM I – MCRA Algorithm 

Input:   Bench mark data or User defined data 

Output:  Best solution 

Begin 

1. Load input data (e.g user defined data or 

benchmark data) 

2. Find swapped sequence for job using ASSA 

(Adaptive Sequence Swapping Algorithm) 

3. Find scheduling time input to machine and jobs 

Process   = sum (Jobs) / Machine; 

 Long Jobs    =   max (Jobs); 

Scheduling time = max [Duration Process, 

Long jobs]; 

Find the length of the jobs 

4. Find the Mean flow time 

Using Min-Max Flow Merging Algorithm 

(MMFMA) 

Get the size of the job 

Sum = sum input (job, temp) 

5. Find minimization for Mean flow time and 

Scheduling time 

Var1 = min (scheduling time); 

Var2 = min (mean flow time); 

6. Find Critical ratio using Multi Criterion Ration 

Algorithm (MCRA) 

Var1 = max (scheduling process); 

 Var2 = min (scheduling process); 

Single seq = var1 + var2; 

7. Find Ratio in single sequence and swapped 

sequence 

Ration = (single seq-sceproc(i,1)) / sceproce 

(i,1) + (meanflow-time (i,1)) / time (i,1); 

8. Finally find the best sequence for flow shop 

scheduling problem by using index value in 

swapped sequence. 

End 
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Fig. 2: Flow shop scheduling problem 

 

Performance Analysis: 

The performance of flow shop scheduling and 

MARC algorithms are analyzed. Its performance is 

noticed to be satisfactory in terms of scheduling time 

and mean flow time. 

 

Scheduling Time for predefined load input: 

The scheduling time for predefined load input is 

analyzed and showed in Fig.3. In this graph, the x-

axis represents the duration of jobs and the y-axis 

represents the processors. The job will be allocated to 

each processor with the processing time. Here, the 

Min-Max algorithm is used to compute the 

scheduling time and the Adaptive Sequence 

Swapping Algorithm (ASSA) algorithm is used to 

perform the swapping operation between a job.

 

 

 
Fig. 3: Scheduling time for predefined load input 

 

Mean flow time for predefined load input: 

The mean time for the predefined load input is 

analyzed and showed in Fig.4. In this graph the x-

axis represents the jobs and the y-axis represents the 

mean flow time. The mean flow time will be 

diminished by using the flow shop scheduling. 
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Fig. 4: Mean flow time for 5 jobs and 5 machines 

 

The mean flow time of a schedule is defined to 

be the sum of the finishing times of all jobs in the 

system. The mean flow time of a schedule provides a 

measure of the average time that a job spends within 

a system. 

 

Comparison of Scheduling and Mean Flow Time 

With Predefined Load Input: 

The scheduling time and mean flow time are 

compared and showed in fig. 5. In this graph, the x-

axis represents the jobs and the y-axis represents the 

processing time in seconds. The scheduling time and 

mean flow time will be minimized by using the 

MinMax Flow Merging Algorithm (MMFMA). The 

total amount of time required to complete a group of 

jobs is called scheduling time. Minimizing 

scheduling time supports the competitive priorities of 

cost and time. 

 

 

 
 

Fig. 5: Comparison of scheduling time and mean flow time 

 

Best Sequence for predefined load input: 

The best sequence of job scheduling is analyzed 

and showed in fig. 6. In this graph, the x-axis 

represents the jobs and the y-axis represents the 

processor ratio (data bits). The MARC algorithm is 

used to find the best sequence of scheduling. Just as 

many schedules are feasible for a specific group of 

jobs at a particular set of workstations can be used to 

generate schedules 

. 
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Fig. 6: Best sequence of scheduling 

 

Scheduling Time for user defined load input: 

The scheduling time for user defined load input 

is analyzed and showed in fig.7. In this graph, the x-

axis represents the duration of jobs and the y-axis 

represents the processors. The job will be allocated to 

each processor with  processing time. Here, the 

MinMax Flow Merging Algorithm (MMFMA) is 

used to compute the scheduling time and the 

Adaptive Sequence Swapping Algorithm (ASSA) 

algorithm is used to perform the swapping operation 

between a job. 

 

 

 
 

Fig. 7: Scheduling time for user defined input 

 

Mean Flow Time For User Defined Input: 

The mean flow time for the predefined load 

input is analyzed and showed in Fig.8. In this graph 

the x-axis represents the jobs and the y-axis 

represents the mean flow time in seconds. The mean 

flow time will be diminished by using the flow shop 

scheduling. The mean flow time of a schedule is 

defined to be the sum of the finishing times of all 

jobs in the system. The mean flow time of a schedule 

provides a measure of the average time that a job 

spends within a system. 
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Fig. 8: Mean flow time for user defined input 

 

Comparison of Scheduling And Mean Flow Time 

For User Defined Load Input: 

The scheduling time and mean flow time are 

compared and showed in fig. 9. In this graph, the x-

axis represents the jobs and the y-axis represents the 

processing time in seconds. The scheduling time and 

mean flow time will be minimized by using the 

MinMax Flow Merging Algorithm (MMFMA). The 

total amount of time required to complete a group of 

jobs is called scheduling time. Minimizing 

scheduling time supports the competitive priorities of 

cost and time. 

 

 

 
 

Fig. 9: Comparison of scheduling time and mean flow time for user defined input 

 

Best Sequence For User Defined Load Input: 

The best sequence of scheduling is analyzed and 

showed in fig. 10. In this graph, the x-axis represents 

the jobs and the y-axis represents the processor ratio 

(data bits). The MCRA algorithm is used to find the 

best sequence of scheduling. Just as many schedules 

are feasible for a specific group of jobs at a particular 

set of workstations can be used to generate 

schedules.

  



173                                                           Paulsingarayar.S and Dr.Saravanan.M, 2015 

Australian Journal of Basic and Applied Sciences, 9(20) June 2015, Pages: 164-175 

 
 

Fig. 10: Best sequence of scheduling 

 

I) Results for scheduling time and mean time: 

Table 1 shows the scheduling time and mean 

time for the jobs obtained by the proposed flow shop 

scheduling. The maximum time for job scheduling is 

shown in equation (1). 

 

                        (1) 

 

Where, 

V – is a set of vertices representing operations. 

P – is preceding operation. 

X – is decision variable. 

T – time for job. 

 
Table 1: Scheduling Time And Mean Time 

Jobs M/c Scheduling time Scheduling & mean time Total time 

20 5 5 53 373.716 

20 10 36 97 394.807 

20 20 16 137 403.684 

50 5 74 396 409.253 

50 10 192 416 414.042 

50 20 3 85 441.561 

100 5 10 183 446.646 

100 10 20 425 450.968 

100 20 53 834 455.351 

200 5 23 1627 458.939 

200 10 3 188 463.963 

200 20 2 564 467.894 

500 5 66 746 472.262 

500 10 95 2134 476.38 

500 20 102 4561 480.514 

 

Table 2: Comparative Analysis 

Existing Algorithm Time Taken (s) Proposed Algorithm Time Taken (s) 

Jobs Machines Jobs Machines 

20 20 1365.8 20 20 403.684 

50 20 1647.6 50 20 441.561 

100 20 2040.3 100 20 455.351 

200 20 2008.8 200 20 467.894 

500 20 1953.8 500 20 480.514 

 

Table 2 shows the total time taken for existing 

(Gao, H et al., 2014) and proposed algorithms. Fig 

11 depicts the comparative analysis for existing and 

proposed methods based on the average time. From 

this, it is evaluated that the proposed method requires 

less time, when compared to the existing algorithm. 

Here, the various number of jobs (20, 50, 100, 200 

and 500) are taken for 20 machines.
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Fig. 11: Comparative analysis between existing and proposed methods 

 

Conclusion: 

In this paper, Multiplication Ratio Algorithm 

(MCRA) algorithm is proposed to solve the flow 

shop scheduling problem. The main intention of this 

analysis is to minimize the mean flow time and 

scheduling time, which are minimized by reducing 

the idle time of both jobs and machines. Since, these 

criterions are often applied to operational decision 

making in scheduling. The mean flow time and 

scheduling time are computed by using the MinMax 

Flow Merging Algorithm (MMFMA). The main 

objective of scheduling is to arrive at a position, 

where will get minimum processing time. The 

problem examined here, is the n-job, m-machine 

problem in a flow shop. This work arranges the jobs 

in a particular order and get many combinations and 

choose that combination where, we get the minimum 

scheduling time. This study tries to solve the problem 

of a flow shop scheduling with the objective of 

minimizing the scheduling time and mean flow time. 

The sequence of the jobs will be swapped by the use 

of Adaptive Sequence Swapping Algorithm (ASSA). 

MCRA provided the better results compared than the 

existing two stage flow shop scheduling algorithms. 
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