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Abstract 

 

Scheduling different types of packets, such as real time and non-real time data packet at sensor nodes with resource constraints in 

wireless sensor network, to reduce the sensor energy consumption and end- to-end data transmission delay. Most of the existing 

system based on the FCFS (First Come First Serve), non-preemptive priority and preemptive priority concepts. This algorithm 

incurs a large processing overhead and more energy consumption. It does not support dynamic packet scheduling scheme. In this 

paper, a Dynamic Multilevel Priority packet scheduling scheme proposed. In this scheme, it should maintain the virtual hierarchy 

the zone based topology of WSN, has three levels of priority queues. Real time packets are placed in to the highest priority 

queue. Non-real time packets are placed into two other queues based on a certain threshold of their estimated processing time. 

Leaf nodes have two queues for real-time and non-real time data packets since they do not receive data from other nodes and 

thus, reduce end-to-end delay. According to the priority of packet node will route the packet to the destination. The result of this 

paper is reduce average data waiting time and end to end delay. 
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_______________________________________________________________________________________________________ 

I. INTRODUCTION 

Wireless sensor networks usually contain thousands of sensors, which are randomly and densely deployed. Each sensor has a 

light weight and a low cost with three technologies of sensing, on-board processing and transmission. Sensor nodes have limited 

battery power which leads to limited coverage and communication range [1].Most of the applications in wireless sensor networks 

involve primarily data aggregation in which sensor node periodically produced data and transmitting to the sink node through the 

aggregated node where continuous queries are posed and processed. But data aggregations in WSN have two main issues: First, 

save energy in battery powered sensor and second, fast and efficient query response are essential to network performance and 

maintenance. In sensor node, both sensor element and processing element consume constant and low power. Energy used by the 

transceiver is variable and very high in comparison to sensing and processing energy. The power consumed in the transmission 

depends upon the network topology, MAC layer protocol, routing algorithms, data fusion and cache memory in sensor node. 

 
Fig. 1: Wireless Sensor Network 
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 Among many network design issues, such as routing protocols and data aggregation, that reduce sensor energy 

consumption[3-7] and data transmission delay, packet scheduling (interchangeably use as task scheduling) at sensor nodes is 

highly important since it ensures delivery of different types of data packets based on their priority and fairness with a minimum 

latency. For instance, data sensed for real-time applications have higher priority than data sensed for non-real- time applications. 

Though extensive research for scheduling the sleep-wake times of sensor nodes has been conducted [8-14]only a few studies 

exist in the literature on the packet scheduling[17-22] of sensor nodes that schedule the processing of data packets available at a 

sensor node and also reduces energy consumptions. Indeed, most existing Wireless Sensor Network (WSN) operating systems 

use First Come First Serve (FCFS) schedulers that process data packets in the order of their arrival time and, thus, require a lot of 

time to be delivered to a relevant base station (BS). However, to be meaningful, sensed data have to reach the BS within a 

specific time period or before the expiration of a deadline. Additionally, real-time emergency data should be delivered to BS 

with the shortest possible end-to-end delay. Hence, intermediate nodes require changing the delivery order of data packets in 

their ready queue based on their importance (e.g., real or non-real time) and delivery deadline. Further- more, most existing 

packet scheduling algorithms of WSN are neither dynamic nor suitable for large scale applications since these schedulers are 

predetermined and static, and cannot be changed in response to a change in the application requirements or environments. For 

example, in many real- time applications, a real-time priority scheduler is statically used and cannot be changed during the 

operation of WSN applications.  

 Application of WSN covers, Environmental Monitoring, Structural Health Monitoring, Energy Monitoring, Machine 

Condition Monitoring, Transportation, Industrial Monitoring, Distributed Temperature Monitoring. Some of the challenges faced 

by the wireless networks are energy issues, self-management, de-centralized management, design constraints, security 

constraints. 

II. RELATED WORK 

 Deadline: A.

 First Come First Serve (FCFS):  1)

Most presented wireless sensors networks applications uses First Come First Serve (FCFS) schedulers [23] that process data in 

the order of their arrival times at the ready queue. Basically, there is a single queue of ready processes. Relative significance of 

jobs calculated only by arrival time (poor choice). The execution of the FCFS policy is simply managed with a First in First out 

(FIFO) queue. When the process is ready it enters the ready queue, its Process Control Block is linked on to the tail of the queue. 

Earliest Deadline First (EDF): 

 It is a dynamic algorithm for scheduling used in real time operating system to place processes in priority queue. Whenever a 

number of data Packets are available at the ready queue and each packet has a deadline within which it should be sent to Base 

Station, the priority queue will check for the process with the nearest deadline and the data packet which has the earliest deadline 

is sent first.  

 Priority: B.

 Non Pre-emptive Scheduling: 1)

In non-pre-emptive priority packet scheduling, when a packet p1 starts execution, task p1 carries on even if a higher priority 

packet p2 than the currently running packet p1 arrives at the ready queue. Thus p2 has to wait in the ready queue until the 

execution of p1 is complete. 

 Pre-emptive Scheduling: 2)

In this pre-emptive priority packet scheduling, higher priority packets are processed first and then it will pre-empt lower priority 

packets by saving the context of lower priority packets if they are already running. 

 Level of Queues: C.

 Single Level Queue: 1)

Each sensor node has a single ready queue. All types of data packets enter the ready queue and are scheduled based on different 

criteria: type, priority, size, etc. Single queue scheduling has a high starvation rate. 

Multi-level Queue: 

 Each node has two or more queues. Data packets are placed into the different queues according to their priorities and types. 

Thus, scheduling has two phases: (i) allocating tasks among different queues, (ii) scheduling packets in each queue. The number 

of queues at a node depends on the level of the node in the network. 

 Types of scheduling: D.

 Priority Based Scheduling: 1)

Assign each process a priority. Schedule the highest priority process at first. All processes within same priority are FCFS. 

Priority may be determined by user or by some default mechanism.  

http://www.ni.com/wsn/applications/#environmental_monitoring
http://www.ni.com/wsn/applications/#shm
http://www.ni.com/wsn/applications/#energy
http://www.ni.com/wsn/applications/#mcm
http://www.ni.com/wsn/applications/#mcm
http://www.ni.com/wsn/applications/#transportation
http://www.ni.com/wsn/applications/#industrial
http://www.ni.com/wsn/applications/#distributed
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 Shortest Job First Scheduling: 2)

Shortest job next (SJN), also known as Shortest Job First (SJF) or Shortest Process Next (SPN), is a scheduling policy that 

selects the waiting process with the smallest execution time to execute next.SJN is a non-preemptive algorithm. 

 Packet Type: E.

 Real-time packet scheduling: 1)

Real time data packets are given highest priority among all the data packets in the ready queue, so higher priority packets are 

processed first and then it has to be delivered to the base station (BS) with minimized end-to-end delay. 

 Non-real-time packet scheduling: 2)

The non-real time data packets will have lower priority and so they can be delivered to the base station with little delay if there 

are no real time packets in the ready queue then the data packets uses FCFS or Shortest Job First in order to deliver it to the base 

station. 

III. PROPOSED WORK 

 Dynamic Multilevel Priority (DMP): A.

DMP packet scheduling scheme for WSNs in which sensor nodes are virtually organized into a hierarchical structure. Nodes that 

have the same hop distance from the BS are considered to be located at the same hierarchical level. Data packets sensed by nodes 

at different levels are processed using a TDMA scheme. For instance, nodes that are located at the lowest level and one level 

upper to the lowest level can be allocated timeslots 1 and 2, respectively. Each node maintains three levels of priority queues. 

This is because we classify data packets as (i) real-time (priority 1), (ii) non-real-time remote data packet that are received from 

lower level nodes (priority2), and (iii) non-real-time local data packets that are sensed at the node itself (priority 3). Non-real-

time data traffic with the same priority are processed using the shortest job first (SJF) scheduler scheme since it is very efficient 

in terms of average task waiting time. 

 
Fig. 2: Dynamic Multi-Level Priority Queue 

 Routing Protocol:  B.

For the sake of energy efficiency and balance in energy consumption among sensor nodes, we envision using a zone-based 

routing protocol .In a zone based Routing protocol, each zone is identified by a zone head (ZH) and nodes follow a hierarchical 

structure, based on the number of hops they are distant from the base station (BS). For instance, nodes in zones that are one hop 

and two hops away from the BS are considered to be at level 1 and level 2, respectively.  

 TDMA Scheme:  C.

Task or packet scheduling at each nodal level is performed using a TDMA scheme with variable-length timeslots. Data are 

transmitted from the lowest level nodes to BS through the nodes of intermediate levels. Thus, nodes at the intermediate and 

upper levels have more tasks and processing requirements compared to lower-level nodes.  

 Fairness:  D.

This metric ensures that tasks of different priorities get carried out with a minimum waiting time at the ready queue based on the 

priority of tasks. For instance, if any lower priority task waits for a long period of time for the continuous arrival of higher-

priority tasks, fairness defines a constraint that allows the lower-priority tasks to get processed after a certain waiting time.  
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 Priority:  E.

Real-time and emergency data should have the highest priority. The priority of non-real-time data packets is assigned based on 

the sensed location (i.e., remote or local) and the size of the data. The data packets that are received by node x from the lower 

level nodes are given higher priority than the data packets sensed at the node x itself. 

IV. BLOCK DIAGRAM 

 
Fig. 3: Flow Graph for DMP 

 The idea behind this is that the highest-priority real-time/emergency tasks rarely occur. They are thus placed in the preemptive 

priority task queue (pr1 queue) and can preempt the currently running tasks. Since these processes are small in number, the 

number of preemptions will be a few. On the other hand, non-real time packets that arrive from the sensor nodes at lower level 

are placed in the preempt able priority queue (pr2queue).The processing of these data packets can be preempted by the highest 

priority real-time tasks and also after a certain time period if tasks at the lower priority pr3 queue do not get processed due to the 

continuous arrival of higher priority data packets. Real-time packets are usually processed in FCFS fashion. Each packet has an 

ID, which consists of two parts, namely level ID and node ID. When two equal priority packets arrive at the ready queue at the 

same time, the data packet which is generated at the lower level will have higher priority. This phenomenon reduces the end-to-

end delay of the lower level tasks to reach the BS. For two tasks of the same level, the smaller task (i.e., in terms of data size) 

will have higher priority 

V. PERFORMANCE ANALYSIS 

Graph is an essential part of display a result, so we plot a graph to show a various result comparison with packets, throughput, 

energy efficient, end-to-end delay Comparison among the FCFS, Multilevel queue, DMP and reduce the average waiting time in 

the ready queue.  
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Fig. 4: Comparison Graph Of Dmp 

 End-to-End Delay:  A.

End-to-end delay refers to the time taken for a packet to be transmitted across a network from source to destination. It also 

includes the delay caused by route discovery process and the queue in data packet transmission. Only the data packets that 

successfully delivered to destinations that counted.  

 Average Waiting Time: B.

The time the process remains in the ready queue. 

Average waiting TimePr1 (t) = 
∑    
    ∑         

  
   

  
 

 For real-time tasks, i = 1,Assuming that real time and emergency tasks rarely occur and require a very short time to get 

processed, pr1(t) < t(k). Hence,  all tasks,1 ≤ j1 ≤ n1, in the pr1 queue complete processing and tasks in the pr2 and pr3 queues 

are processed for the remaining,t2(k) = t(k) − pr1(t), period of time. 

Average waiting Time Pr2 (t) ≥  
∑    
    ∑         

  
   

  
 

 The first pr1 task has no waiting time and waiting time for the j-th pr1 task is equal to m=1 pr1,m(t). Now, pr2 tasks be sorted 

according to the ascending order of the processing time, pr2j2 (t), of pr2 tasks at the ready queue so that we have pr21(t) ≤ 

pr22(t) ≤ . . . pr2n(t). If pr2 tasks are not preempted by pr1 tasks and can be completed within the t2(k) time. 

VI. EXPERIMENTAL RESULTS 

 
Fig. 5: Performance Result 
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Fig. 6: Performance Analysis 

 
Fig. 7: Performance Evaluation 

VII. CONCLUSION 

Dynamic Multilevel Priority (DMP) packet scheduling scheme for Wireless Sensor Networks (WSNs). The scheme uses three-

level of priority queues to schedule data packets based on their types and priorities. It ensures minimum end-to-end data 

transmission for the highest priority data while exhibiting acceptable fairness towards lowest-priority data. As enhancements to 

the proposed DMP scheme, we envision assigning task priority based on task deadline instead of the shortest task processing 

time. To reduce processing overhead and save bandwidth, we could also consider removing tasks with expired deadlines from 

the medium. 
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