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Abstract  

The job sequencing technique is used to find the sequence of jobs 

various machines. In this paper we have proposed Deviation Technique to solve job sequencing problem. We have given 

examples to illustrate the use of method for sequencing of n jobs on two machines

and sequencing of n jobs on m machines. 
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Introduction 

Job sequencing problem has important applications in Computer 

Science and real world. In day to day life we come across the 

situation where one needs to save the time required for 

processing the products on different machines. Job sequencing 

plays an important role to find optimal job sequence to reduce 

the total time required when different products are processed on 

more than two machines. Job sequencing problem is to find the 

sequence of jobs which minimizes the time required for 

completing all the jobs. In general (n!)
m
 different choices of job 

sequences
1
 are possible when we want to process n jobs on m 

machines. Hence it need more time for calculations. In this case 

the sequencing technique becomes very effective as it reduces 

calculation work and time. There are many algorithms

proposed for job sequencing problem. Johnson's algorithm is 

most commonly used for job sequencing but it has restricted 

application for n jobs m machines problem.  

 

Definitions 

Definition 1: (Processing time) Processing time 

required for a job to process on a particular machine.

 

Definition 2: (Total Elapsed time) Total elapsed time is the total 

time required to complete the jobs from start of first job to end 

of last job in a sequence. 

 

Definition 3: (Idle time) Idle time is the time when there is no 

job to process on a machine. i.e. it is the time for which the 

machine remains free.  

 

Assumptions of sequencing problem

Times required to process jobs on each machine are previously 

known and they are independent on the order in which jobs are 

to be processed on the machines. The time required for a job to 

move from a particular machine to other machine is negligible. 
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Job sequencing problem has important applications in Computer 

Science and real world. In day to day life we come across the 

situation where one needs to save the time required for 

processing the products on different machines. Job sequencing 

tant role to find optimal job sequence to reduce 

the total time required when different products are processed on 

more than two machines. Job sequencing problem is to find the 

sequence of jobs which minimizes the time required for 

different choices of job 

are possible when we want to process n jobs on m 

machines. Hence it need more time for calculations. In this case 

the sequencing technique becomes very effective as it reduces 

There are many algorithms
2,4,5

 

proposed for job sequencing problem. Johnson's algorithm is 

most commonly used for job sequencing but it has restricted 

(Processing time) Processing time is the time 

required for a job to process on a particular machine. 

(Total Elapsed time) Total elapsed time is the total 

time required to complete the jobs from start of first job to end 

dle time is the time when there is no 

job to process on a machine. i.e. it is the time for which the 

Assumptions of sequencing problem
6
 

Times required to process jobs on each machine are previously 

known and they are independent on the order in which jobs are 

to be processed on the machines. The time required for a job to 

move from a particular machine to other machine is negligible. 

We can start new job on a machine only after finishing current 

job on that machine. At any time only one job can process on a 

machine. The order of completion of jobs is independent of the 

sequence of jobs. 

 
No passing rule means passing is not allowed i.e. Whe

processing order of jobs is M1M2 then it must go on machine 

M1 first then on machine M2. 

 

Deviation Technique to solve job sequencing problem:

 
We illustrate the method in three types.

  

Type I Sequencing n jobs on two machines:

 

Suppose we want to process n jobs on two machines M1 and 

M2 in order M1M2. 

 

Step 1: Find row deviation for each row. Row deviation is the 

difference between times in corresponding cells to the minimum 

time in that row. Similarly find column deviation for each 

column. Column deviation is the difference between times in 

corresponding cells to the minimum time in that column.

 

Step 2: Consider cell for which both deviations are zero, 

corresponding job is ‘k’ say. Assign this job k as follows:

is zero on machine M1 place it to the left side of our sequence 

after the previously assigned jobs. ii. 

place it to the right side of our sequence before the previously 

assigned jobs. iii. If there is a tie for zero deviation on machine 

M1 then assign smallest subscript job first. If there is a tie for 

zero deviation on machine M2 then assign largest subscript job 

first. 

 

 If there is a tie for zero deviation on machine M1 and M2 then 

assign job on machine M1 on left side and job on machine M2 

on right side. 
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n start new job on a machine only after finishing current 

job on that machine. At any time only one job can process on a 

machine. The order of completion of jobs is independent of the 

means passing is not allowed i.e. When the 

processing order of jobs is M1M2 then it must go on machine 

Deviation Technique to solve job sequencing problem: 

We illustrate the method in three types. 

Type I Sequencing n jobs on two machines: 

rocess n jobs on two machines M1 and 

Step 1: Find row deviation for each row. Row deviation is the 

difference between times in corresponding cells to the minimum 

time in that row. Similarly find column deviation for each 

eviation is the difference between times in 

corresponding cells to the minimum time in that column. 

Step 2: Consider cell for which both deviations are zero, 

corresponding job is ‘k’ say. Assign this job k as follows: i. If it 

it to the left side of our sequence 

ii. If it is zero on machine M2 

place it to the right side of our sequence before the previously 

If there is a tie for zero deviation on machine 

lest subscript job first. If there is a tie for 

zero deviation on machine M2 then assign largest subscript job 

If there is a tie for zero deviation on machine M1 and M2 then 

assign job on machine M1 on left side and job on machine M2 
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Step 3: Delete the assigned job and repeat the procedure on 

remaining jobs until all jobs get placed. 

 

Step 4: Calculate the total time require to process all the jobs in 

a sequence which is total elapsed time and the time for which 

machines remains free. 

 

Example: 

Jobs 

Machines 
1 2 3 4 5 

M1 5 1 9 3 10 

M2 2 6 7 8 4 

 

First calculate deviation for each job. 

Jobs 

Machines 
1 2 3 4 5 

M1 
5 

(4, 3) 

1 

(0, 0) 

9 

(8, 2) 

3 

(2, 0) 

10 

(9, 6) 

M2 
2 

(0, 0) 

6 

(4, 5) 

7 

(5, 0) 

8 

(6, 5) 

4 

(2, 0) 

 

For job 1 both deviations are zero and it is on machine M2. We 

place job 1 to right side of our sequence. For job 2 both 

deviations are zero on Machine M1. We place job 2 to left side 

of our sequence as follows 

 

2    1 

 

Delete jobs 1 and 2 from our list. The reduced table for 

remaining jobs and its deviation is given as follows: 

Jobs 

Machines 
3 4 5 

M1 
9 

(6, 2) 

3 

(0, 0) 

10 

(7, 6) 

M2 
7 

(3, 0) 

8 

(4, 5) 

4 

(0, 0) 

 

For job 4 both deviations are zero and it is on machine M1. We 

place job 4 to left side of our sequence after job 2. For job 5 

both deviations are zero on machine M2. We place job 5 to right 

side of our sequence before job 1 as follows: 

 

2 4  5 1 

 

Delete assigned jobs 4 and 5. Only one job remains we place it 

at remaining position in our sequence. The required job 

sequence is  

 

2 4 3 5 1 

 

Calculate the time required to process this sequence of jobs. 

Machines M1 M2 

Jobs In time 
Out 

time 
In time 

Out 

time 

2 0 1 1 7 

4 1 4 7 15 

3 4 13 15 22 

5 13 23 23 27 

1 23 28 28 30 

Total elapsed time = 30, For machine M1, idle time = 2, For 

machine M2, Idle time = 3  

 

Type II: Sequencing n jobs on three machines: 

Suppose we want to process n jobs on three machines M1, M2 

and M3 in order M1M2M3. 

 

Step 1: Find row deviation for each row. Row deviation is the 

difference between times in corresponding cells to the minimum 

time in that row. Similarly find column deviation for each 

column. Column deviation is the difference between times in 

corresponding cell to the minimum time in that column. 

 

Step 2: Consider cell for which both deviations are zero, 

corresponding job is ‘k’ say. Assign this job k as follows: i. If it 

is zero on machine M1 place it to the left side of our sequence 

after previously assigned jobs. ii. If it is zero on machine M3 

place it to the right side of our sequence before previously 

assigned jobs. iii. If it is zero on machine M2 then consider 

processing time on machine M1 and M3. If processing time on 

machine M1 is smaller than M3, place it to the left side of our 

sequence after previously assigned jobs otherwise place it to the 

right side of our sequence before previously assigned jobs. iv. If 

there is a tie for zero deviation on machine M1 then assign 

smallest subscript job first. If there is a tie for zero deviation on 

machine M3 then assign largest subscript job first. If there is a 

tie for zero deviation on machine M2 then consider job having 

smaller time and assign it first by using iii. 

 

Step 3: Delete the assigned job and repeat the procedure on 

remaining jobs until all jobs get placed. 

 

Step 4: Calculate the total time require to process all the jobs in 

a sequence which is total elapsed time and the time for which 

machines remains free i. e. idle time. 

 

Example: 

Jobs 

Machines 
1 2 3 4 5 

M1 9 11 7 8 12 

M2 6 7 3 4 5 

M3 5 10 9 7 6 
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First calculate deviation for each job. 

Jobs 

Machines 
1 2 3 4 5 

Machine M1 
9 

(2, 4) 

11 

(4, 4) 

7 

(0, 4) 

8 

(1, 4) 

12 

(5, 7) 

M2 
6 

(3, 1) 

7 

(4, 0) 

3 

(0, 0) 

4 

(0, 0) 

5 

(2, 0) 

M3 
5 

(0, 0) 

10 

(5, 3) 

9 

(4, 6) 

7 

(2, 3) 

6 

(1, 1) 

 

For job 1 both deviations are zero and it is on machine M3. We 

place job 1 to the right side of sequence. For jobs 3 and 4 both 

deviations are zero on machine M2. For job 3, time on machine 

M1 is smaller than M3, place job 3 to the left side of sequence. 

For job 4, time on machine M3 is smaller than machine M1, 

place job 4 to right side of sequence before job 1 as follows: 

 

3   4 1 

 

Delete jobs 1, 3 and 4 from the list. The reduced table for 

remaining jobs and its deviation is as follows: 

Jobs 

Machines 
2 5 

M1 
11 

(0, 4) 

12 

(1, 7) 

M2 
7 

(2, 0) 

5 

(0, 0) 

M3 
10 

(4, 3) 

6 

(0, 1) 

 

For job 5 both deviations are zero on machine M2. Time on 

machine M3 is smaller than time on machine M1. Place job 5 to 

right side of sequence before job 4 as follows: 

 

3  5 4 1 

 

Delete job 5 from the list. Then place the remaining job 2 in the 

available position. The required job sequence is  

 

3 2 5 4 1 

 

Calculate the time required to process this sequence of jobs. 

Machines M1 M2 M3 

Jobs 
In 

time 

Out 

time 

In 

time 

Out 

time 

In 

time 

Out 

time 

3 0 7 7 10 10 19 

2 7 18 18 25 25 35 

5 18 30 30 35 35 41 

4 30 38 38 42 42 49 

1 38 47 47 53 53 58 

Total elapsed time = 58, For machine M1, idle time = 11, For 

machine M2, idle time = 33, For machine M3, idle time = 21  

 

Type III Sequencing n jobs on m machines: 

Suppose we want to process n jobs on m machines M1, M2 . . ., 

Mm in order M1M2…Mm. 

 

Step 1: Find row deviation for each row. Row deviation is the 

difference between times in corresponding cells to the minimum 

time in that row. Similarly find column deviation for each 

column. Column deviation is the difference between times in 

corresponding cells to the minimum time in that column. 

 

Step 2: Consider cell for which both deviations are zero, 

corresponding job is ‘k’ say. Assign this job k as follows:  

 

i. If it is zero on machine M1 place it to the left side of our 

sequence after previously assigned jobs.  

 

ii. If it is zero on machine Mm place it to the right side of our 

sequence before previously assigned jobs.  

 

iii. If it is zero on machine Mi, 1 < i < m then consider sum of 

row deviations of cells above machine i and sum of row 

deviations of cells below machine i. If sum of above cell 

deviations is smaller than sum of below cell deviations place job 

i to the left side of our sequence after previously assigned jobs 

otherwise place it to the right side of our sequence before 

previously assigned jobs.  

 

iv. If there is a tie for zero deviation on machine M1 then assign 

smallest subscript job first. If there is a tie for zero deviation on 

machine Mm then assign largest subscript job first.  

 

Step 3: Delete the assigned job and repeat the procedure on 

remaining jobs until all jobs get placed. 

 

Step 4: Calculate the total time require to process all the jobs in 

a sequence which is total elapsed time and the time for which 

machines remains free i. e. idle time. 

 

Example: 

Jobs 

Machines 
1 2 3 4 

M1 6 5 4 7 

M2 1 5 3 2 

M3 4 3 4 2 

M4 2 4 5 1 

M5 8 9 7 5 
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First calculate deviation for each job. 

Jobs 

Machines 
1 2 3 4 

M1 
6 

(2, 5) 

5 

(1, 2) 

4 

(0, 1) 

7 

(3, 6) 

M2 
1 

(0, 0) 

5 

(4, 2) 

3 

(2, 0) 

2 

(1, 1) 

M3 
4 

(2, 3) 

3 

(1, 0) 

4 

(2, 1) 

2 

(0, 1) 

M4 
2 

(1, 1) 

4 

(3, 1) 

5 

(4, 2) 

1 

(0, 0) 

M5 
8 

(3, 7) 

9 

(4, 6) 

7 

(2, 4) 

5 

(0, 4) 

 

For job 1 both deviations are zero and it is on machine M2. Sum 

of row deviations above machine M2 is 2 and below machine 

M2 is 6. We place job 1 to left side of sequence. For job 4 both 

deviations are zero and it is on machine M4. Sum of row 

deviations above machine M4 is 4 and below machine M4 is 0. 

We place job 4 to right side of sequence as follows.  

 

1   4 

 

Delete jobs 1 and 4 from the list. The reduced table for 

remaining jobs and its deviation is as follows: 

Jobs 

Machines 
2 3 

M1 
5 

(1, 2) 

4 

(0, 1) 

M2 
5 

(2, 2) 

3 

(0, 0) 

M3 
3 

(0, 0) 

4 

(1, 1) 

M4 
4 

(0, 1) 

5 

(1, 2) 

M5 
9 

(2, 6) 

7 

(0, 4) 

 

For job 2 both deviations are zero and it is on machine M3. Sum 

of row deviations above machine M3 is 3 and below machine 

M3 is 2. We place job 1 to right side of sequence before job 4. 

Then place job 3 in remaining position. The required job 

sequence is  

 

1 3 2 4 

 

 

Calculate the time required to process this sequence of jobs. 

Machines M1 M2 M3 M4 M5 

Jobs In time 
Out 

time 
In time 

Out 

time 
In time 

Out 

time 
In time 

Out 

time 
In time 

Out 

time 

1 0 6 6 7 7 11 11 13 13 21 

3 6 10 10 13 13 17 17 22 22 29 

2 10 15 15 20 20 23 23 27 29 38 

4 15 22 22 24 24 26 27 28 38 43 

Total elapsed time = 43, For machine M1, idle time = 21, For machine M2, idle time = 32, For machine M3, idle time = 30, For 

machine M4, idle time = 31, For machine M5, idle time = 14. 
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Conclusion 

In this paper, we have given new method deviation technique to 

find job sequence. Also we have calculated total elapsed time 

and idle time for this sequence. It is easy to use. It is used for 

any n job ‘m’ machines problem as it do not require to convert 

the problem of m machines into two machines. 
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