
International Journal of Advances in Electronics and Computer Science, ISSN(p): 2394-2835    Volume-5, Issue-2, Feb.-2018 

http://iraj.in 

Billing Queue Scheduling using Priority Scheduling And Shortest Job First Scheduling Algorithm 

 

45 

BILLING QUEUE SCHEDULING USING PRIORITY SCHEDULING 

AND SHORTEST JOB FIRST SCHEDULING ALGORITHM  
 

1
NIKITA PARMAR , 

2
AASTHA JOSHI 

 
1,2Computer Department, DJ Sanghvi College of Engineering University of Mumbai, Mumbai, India 

E-mail: 1nikitadp1701@gmail.com, 2aastha96127@gmail.com 

 
Abstract - The main task of a Central Processing Unit (CPU) scheduler is to allocate resources of various tasks to the CPU 

for processing. Various standard algorithms used to perform scheduling are First Come First Serve (FCFS), Shortest Job 
First (SJF), Priority Scheduling and Round Robin (RR) Scheduling algorithm. This paper proposes a new scheduling 
algorithm which is a combination of standard CPU scheduling algorithms like Priority scheduling and Shortest Job first 
algorithm. This algorithm can be used in real-world scenarios like grocery store where customers in a queue are to be 
scheduled for billing. The approach is to maximize the profits by avoiding the loss of higher profit yielding customers. Also, 
an effort is made to reduce the starvation of lower profit yielding customers. A comparative analysis of our proposed 
algorithm with standard scheduling algorithms like First Come First Serve (FCFS) and Priority Scheduling has shown 
promising results with respect to waiting time and profit gained by the grocery shop. 
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I. INTRODUCTION  

 

Scheduling is a fundamental operating system 

function which allots a particular process to the CPU 

for execution while the other processes wait in the 

ready queue. When there are a number of processes 

that need to be allocated to the CPU for execution a 

scheduling system is required. Factors such as CPU 

utilization, throughput, turnaround time, waiting time 
and response time are taken into consideration while 

scheduling processes [2]. The commonly used terms 

for checking the performance of any CPU scheduling 

algorithm are:  

 CPU utilization: CPU must be kept busy at all 

times. Its efficiency is measured from 0-100%. 

 Throughput: Number of processes completed 

per unit time. [3] 

 Turnaround time (TAT):  It is the time interval 

from the time of submission of a process into the 

memory to the time of the completion of the 
process. [4] 

 Waiting time (WT): It is the time interval for 

which the process is waiting in the ready queue 

[4] (or memory) to be scheduled for execution. 

 Response time (RT): The time required by the 

system to first respond to a submitted request. [3]  

 

We have considered the scenario of scheduling 

customers in a billing queue of a grocery shop. These 

customers put in their shopping items in a cart. It is 

assumed that the customer knows the total number of 
items and approximate cost when he/she comes for 

billing. Currently, the customers in a billing queue are 

scheduled in FCFS manner i.e. they are scheduled in 

the order of their arrival in the queue. No priority is 

given to customers on the basis of their billing 

amount. However, if billing amount is considered as 

the deciding factor for scheduling it leads to the 

starvation of customers with lower billing amount 

and hence increasing the average waiting time. In the 

proposed algorithm we have taken into account both 

billing amount and the average waiting time as the 

deciding factors for scheduling. An effort is made to 

reduce the loss of customers with higher billing 

amount and also to avoid excess starvation of 

customers with lower billing amount. 

  

The following are terms used in this paper: 
 

 Gantt chart: It is a horizontal bar chart showing 

the total time span of scheduling a list of tasks 

and the sequences in which the tasks are 

scheduled. It is broken into varying blocks, each 

block representing the time required to process a 

particular task.  

 Processing time: The time required by a task to 

be processed completely by the CPU. 

 Arrival time: The time at which a particular task 

enters the queue and is ready for execution. 
 

II. REVIEW OF LITERATURE 

 

A. Standard Algorithms 

Different operating systems use similar CPU 

scheduling algorithms to process the tasks in a 

particular order. Standard CPU scheduling algorithms 

use various strategies to schedule the tasks in a 

particular order. All these algorithms have some 

advantages and disadvantages. Depending on the tasks 

to be performed a suitable standard algorithms is used.  

 

1. First come first serve (FCFS) 

FCFS is a CPU scheduling algorithm in which all the 

processes are scheduled in the order of their arrival in 

the ready queue. Once a process is completed the next 

process in the queue is scheduled irrespective of its 

processing time. The waiting time can be high or low 

depending on the order in which the processes arrive. 
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If a process with a significantly high processing time 

is scheduled then it consumes the CPU for a 
significantly large amount of time leading to the 

starvation of the subsequent processes in the queue, 

thus increasing the overall waiting time. The waiting 

time and turnaround time for FCFS depends solely on 

the order of arrival of processes. No priority is 

assigned to any process whatsoever. No context 

switching is involved hence there is minimal 

overhead. 

 

Example: Let there be 3 processes with the following 

arrival time and processing time: 

 
TABLE I.  FCFS Process Table 

Process Arrival time Processing Time 

P1 0 10 

P2 1 4 

P3 3 12 

 
GANTT CHART I.  FCFS 

 
 

Calculation of waiting time: 

WT of P1 = 0 

WT of P2 = 10-1 = 9 
WT of P3 = 14 – 3 = 11 

Total WT = 0+9+11  

   = 20 

 

Average WT = Total WT/No. of Processes 

         = 20/3 

         = 6.67 

 

2. Shortest Job First Scheduling Algorithm 

SJF is a CPU scheduling algorithm in which processes 

with shortest processing time are scheduled first 
irrespective of their arrival time. This leads to 

minimizing the average waiting time and turnaround 

time. However, when shorter processes keep on 

arriving it may lead to starvation of the longer 

processes already present in the queue.  

 

Example: Let there be 3 processes with the following 

arrival time and processing time: 

 

TABLE II.  SJF Process Table 

Process Arrival time Processing Time 

P1 1 10 

P2 0 4 

P3 3 12 

 

 

GANTT CHART II.  SJF  

 
Calculation of waiting time: 

WT of P1 = 4 - 1 = 3 

WT of P2 = 0 

WT of P3 = 14 - 3 = 11 

Total WT = 3 + 0 + 11 

   = 14 
 

Average WT = Total WT/No. of Processes 

         = 14/3 

         = 4.67 

 

3. Priority Scheduling 

When the tasks that are to be scheduled by the CPU 

have different priorities then Priority scheduling can 

be used to schedule higher priority tasks first. In 

Priority scheduling each task is given a priority 

number (say anywhere between 1 to n, where n is any 
number greater than 1). Some consider 1 as the 

highest priority (considering rank wise) and some 

consider n as the highest priority (considering 

numerically). The processes are then scheduled in the 

order of their priority, scheduling highest priority 

processes first irrespective of their arrival time. 

 

Example: Let there be 3 processes with the following 

arrival time and processing time: 

 

TABLE III.  Priority Scheduling Process Table 

Process 
Arrival 

time 

Processing 

Time 
Priority 

P1 1 10 2 

P2 3 4 3 

P3 0 12 1 

 
GANTT CHART III.  Priority Scheduling  

 
Calculation of waiting time: 

WT of P1 = 12 – 1 = 11 

WT of P2 = 22 – 3 = 19 

WT of P3 = 0 

Total WT = 11 + 19 + 0 

   = 30 

 

Average WT = Total WT/No. of Processes 

         = 30/3 
         = 10  
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III. PROPOSED ALGORITHM 

 
The algorithm takes as input total number of items 

and total cost of the cart for every customer in the 

queue. The average cost of every customer’s carts is 

computed and on its basis the customers above the 

average cost are placed in high queue and below it are 

placed in the low queue. Both the queues are sorted 

according to the number of items in ascending order. 

This is done so that customers with less number of 

items, taking lesser processing time are placed ahead 

in the queue. The algorithm computes the ratio of 

customers in high queue to customers in low queue. 

Accordingly the customers from both the queues are 
scheduled. The customers in high queue are 

scheduled first and the customers in the low queue 

are scheduled later.    

The proposed algorithm assumes that a set of 

customers enter a single billing queue at the same 

time. We assume that the number of items and total 

cost of each cart is known. The customer cannot 

modify his/her cart contents once he/she is standing 

in the queue. The processing time for every item is 

the same on the billing end.   

 

A. Pseudo Code 

Grocery_algorithm(n, cost_noi[][] ): 

Input: n is the number of customers in billing queue 

cost_noi[n][2] is a 2D array. Its 1st column stores the 

cost and 2nd stores the number of items in the cart if 

ith customer in the queue 

Output: array output [] with the sequence in which 

the customers are to be scheduled  

Average_cost 0 

for i: =0 to n: 

Average_cost += cost_noi[i][0]  

end 
 

//categorise customers in 2 queues- high_queue[][] 

and low_queue[][] 

H0 

L0 

for i: = 0 to n: 

 if cost_noi [i][0] > average_cost then do: 

   High_queue[H]  cost_noi[i] 

  H++  

 else: 

  Low_queue[L]  cost_noi[i]  
  L++ 

 end 

end 

 

//sort the low_queue and high_queue according to the 

number of items in ascending order 

Sort (high_queue, number_of_items) 

Sort (low_queue, number_of_items) 

 

//Calculate ratio in which high_queue customers and 

low_queue customers will be scheduled 

if length (high_queue) > length (low_queue) then do: 

Hratioround(length(high_queue)/length(low_queue

) ) 
Lratio  1 

else 

Lratioround(length(low_queue)/length(high_queue

) ) 

Hratio  1 

end 

 

//Schedule 

H0 

L0 

while H<length(high_queue) and L< 

length(low_queue) do: 
if H< length (high_queue) then do: 

i0 

while i<hratio and H< length(high_queue): 

output[o]  high_queue[H] 

i++ 

H++ 

end while   

end if   

if H< length (low_queue)  then do: 

i0 

while i<hratio and H< length(high_queue): 
output[o]  low_queue[L] 

i++ 

L++ 

 end while   

end if   

o++ 

end while 

return output 

 

B.  Example 

For example there are 5 customers in queue with cart 

details as follows: 
TABLE IV.  Customer Queue Details 

Customer ID Cost Number of items 

C1 1500 20 

C2 500 2 

C3 3700 15 

C4 100 3 

C5 4200 30 

 

1. Using FCFS scheduling algorithm: 

 

GANTT CHART IV.  FCFS Scheduling  

 
 

TABLE V.  Scheduling using FCFS  

Customer 

ID 

No. of 

items 
Cost 

Waiting 

time 

Profit 

per 

stage 

C1 20 1500 0 1500 
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C2 2 500 200 2000 

C3 15 3700 220 5700 

C4 3 100 370 5800 

C5 30 4200 400 10000 

 
Average waiting time: 238.0 

 

2. Using Priority algorithm we schedule the 

customers as per descending order of cart cost: 

 

GANTT CHART V.  Priority Scheduling  

 
 

TABLE VI.  Schedule using Priority Scheduling  

Customer 

ID 

No. of 

items 
Cost 

Waiting 

time 

Profit 

per 

stage 

C5 30 4200 0 4200 

C3 15 3700 300 7900 

C1 20 1500 450 9400 

C2 2 500 650 9900 

C4 3 100 670 10000 

 

Average waiting time: 414.0 

 

3. Using proposed scheduling algorithm: 

 

GANTT CHART VI.  Proposed Scheduling  

 
 

Calculation: 

 

a) Total Cost  = 1500 +500 +3700 +100 +420 

= 10000 

b) Average Cost = Total Cost/Total number of 
customers                     = 10000/5 = 2000 

c) Customers segregated as per low queue and 

high queue 

 

TABLE VII.  Customers in high queue and low queue   

High Queue Low Queue 

C3 C1 

C5 C2 

 C4 

  

d) Sorting both queues as per ascending order 
of number of items in cart 

 

TABLE VIII.  Sorted high queue and low queue  

High Queue Low Queue 

C3 C2 

C5 C4 

 C1 

e) Ratio Calculation 

Initializing H =1 and L= 1 
Since number of customers in high queue is less than 

number of customers in low queue 

 L: = L/H; 

Rounding L to the nearest integer. Therefore our ratio 

of scheduling high queue customers to low queue 

customers is: L: H  

f) Scheduling of customers 

 

TABLE IX.  Scheduling using Proposed Algoritm  

Process 

ID 

No. of 

items 
Cost 

Waiting 

time 

Profit 

per 

stage 

3 15 3700 0 3700 

2 2 500 150 4200 

4 3 100 170 4300 

5 30 4200 200 8500 

1 20 1500 500 10000 

 

Average waiting time: 204.0 

 

CONCLUSION  
 

Standard algorithms used in CPU scheduling can be 

modified to use in real-life scenarios for various 

applications. When FCFS was analyzed the 

probability of loss of customers with higher billing 
amount was more. Whereas, when priority scheduling 

was applied the loss of higher amount customers was 

minimum but it led to the starvation of lower amount 

customers. However, the proposed algorithm has 

shown marked improvements in terms of profits 

earned by reducing probability of loss of customers 

with higher billing amount. We have also tried to 

avoid starvation of customers with lower billing 

amounts.  
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