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Abstract- Opportunistic networks are the evolved version of 

Mobile Ad hoc Networks (MANET). The opportunistic 

networking beholds the critical review of the research field on 

MANETs. After more than a long time of research in this field, 

this promising technology still has not entered the mass market. 

One of the main reasons of this is the lack of a practical 

approach to the design of infrastructure-less multi-hop ad hoc 

networks. In opportunistic networks, mobile nodes are able to 

communicate with each other even if there is no route present to 

connect. Moreover, no nodes has the access to any knowledge 

about the network topology, which is the necessary part in 

traditional MANET routing protocols. Routes are built 

dynamically, when messages are to be exchanged between the 

sender and the destination. 

I. INTRODUCTION 

TN or delay tolerance network is generally based on the 

technology of how efficiently the data can be transmitted 

from one portal to the another and in accomplishing this goal 

we come across some serious challenges like packet loss, 

message delay, resource usage, package duplication etc. The 

challenges in routing and security of opportunistic network 

makes it a promising research field in the field of 

communication. 

Opportunistic networks is a very new field on which study has 

been done and so there is a lot of scope in research done in 

this field. DTN has been studied with basic idea  and with 

slight changes and improvisations ,few protocol have been 

developed which are few advancement of each other and our 

segment of study would be the analysis of these protocols 

from various research and to get the basic idea of working of 

the simulator. 

II. ROUTING PROTOCOLS 

The routing protocols are the mechanism of performing a 

transmission of message from source to destination. The 

various opportunistic network routing protocols that we have 

done our research on are: Epidemic, Spray and Wait and 

PRoPHET. 

Epidemic 

This protocol makes minimal assumptions about the network 

and is guaranteed to deliver the message to the destination. 

The aim of this protocol is  to deliver message to other nodes 

within reach andconnected portions of the network. These 

nodes then come into contact with another portion of the 

network and the message spreads like a disease (epidemic). In 

Epidemic random pair-wise exchanges of messagesamong 

mobile hosts ensure eventual message delivery.  

The goals of Epidemic Routing are to: 

i) Maximize message delivery rate 

ii) Minimize message latency 

iii) Minimize the total resourcesconsumed in 

message delivery. 

 

Advantages: We make the minimum assumptions while 

implementing epidemic and that is why it is relatively easy to 

implement. Moreover epidemic has the least overhead in 

terms of calculations for determining the next hop. And this 

leads to a very high probability of the delivery of the message 

in the network. 

Disadvantages: There is very high use of memory and 

resource in this protocol and this is the very drawback of this 

protocol as the duplicate messages can be found on the 

various nodes of communication. Hence some amount of 

memory is wasted. 

Spray and Wait 

It is the routing scheme which bounds the total number of 

copies of message and the transmissions done for the message 

without lowering the performance bar. The studies showed 

that with the limited number of copies the protocol showed 

less number of transmissions and smaller delays. Also, with 

the large number copies, the protocol showed less 

transmission and better delays.  

The spray and wait protocol works on two phases: 

i) Spray phase: for every message originating at a 

source node, L message copies are initially spread 

– forwarded by the source and possibly other 

nodes receiving a copy – to L distinct “relays”.[5] 

ii) Wait phase: When the  destination is not found in  

spraying phase, each of the nodes L carrying a 

coopy of message performs direct transmission. 

[5] 

D 
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As per the definition of the spray phase, the selection of the 

nodes, which are supposed to carry the L number of message 

copies, has to be done. For that, one of the method is to 

distribute the message copies to the first L nodes encountered 

by the source node. Or the other method is binary method. 

Binary Spray and Wait: The source of a message initially 

starts with L copies; any node A that has n>1 message copies 

(source or relay), and encounters another node B (with no 

copies), hands over to B (n/2) and keeps (n/2) for itself; when 

it is left with only one copy, it switches to direct transmission. 

[5] 

Advantages: This protocol is very likely to be scalable. 

Performance shown is good and predictable for larger 

networks. In order to achieve the same performance, with the 

increase in network size and node density the number of 

transmission per message decreases. 

Disadvantages: In order to send L number of message copies, 

the protocol still suffers from delivery delays. The 

transmission of L copies is lesser than other protocols but still 

for the schemes like Binary Spray and Wait, the message are 

transmitted until the node is left with only 1 message. Hence 

the number of transmissions has to be improved for an even 

better performance. The delivery probability of message 

depends on the number of L chosen for the protocol, which is 

done on the basis of the network size. 

PRoPHET 

In the mobile network, the nodes are supposed to move in a 

random fashion. But the actual users are not likely to have 

random movement. They may move in a predictable fashion 

based on the repetitions of the path. That is, if a node moves 

in a particular pattern it can be predicted that it will move on 

that again. Therefore, by knowing the history of the 

movement of nodes, the routing performance can be 

improved. This can be done by PROPHET, Probabilistic 

ROuting Protocol using History of Encounters and 

Transitivity. 

In order to maintain the records, a metric called delivery 

predictability P(A,B) is made. This metric tells that the 

probability that a node „A‟ to deliver the message to the 

destination node „B‟. The transmission of message is same as 

that of epidemic routing. This message is exchanged when 

two nodes encounter each other. message  nowcontains the all 

the information of delivery probability and summary vector. 

With the updation of delivery predictability information, the 

summary vector decides which message to be requested from 

other nodes by using forwarding strategies.  

Advantages: studies shows that it has less message 

transmission, less communication overhead, less delay rate, 

and higher delivery success rate as compared to the epidemic 

routing. This protocol is highly suited to human mobility 

scenarios. 

Disadvantages: Resource consumption is more in terms of 

calculations done at each node for maintaining the delivery 

predictability information. Therefore, memory is needed to 

store the probability tables generated by the protocol.Packets 

may be dropped consistently when forwarded to a few 

concentrated nodes. 

III. THE ONE SIMULATOR 

THE ONE is a Delay Tolerance Network (DTN) simulator. It 

is written in Java. The simulator offers researchers many 

source codes of famous DTN routing protocol. 

By implementing these protocol,researchers can very well 

understand the concept of DTN.  

The default scenario of simulator is given below:  

 

Figure 1 GUI of ONE simulator 

The start-up of the ONE simulator is done from the cmd 

window i.e the command prompt window. 

 

Figure 2 ONE start-up command prompt 

IV. SIMULATION AND ANALYSIS METHODS 

The scenario and the simulation environment settings are kept 

fixed in order to get the fair results of the routing protocols. 

The simulation parameters are described in the table below.  
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Table1 Parameters for simulation. 

 
PERFORMANCE METRICS 

For the simulation, there are many performance metrics which 

are used to analyse the various proposals. We have used three 

metrics like Average Latency ,Message DeliveryProbability 

and Overhead Ratio, and; that evaluate routing protocols in all 

important aspects. 

Overhead Ratio 

This metric is used to estimate theextra number of packets 

needed by the routing protocol foractual delivery of the data 

packets which is 

(Number of Packets sent and relayed - Number of 

PacketsDelivered) /(Number of Packets Delivered) 

Message Delivery Probability 

Generated messages that are correctly delivered to the final 

destinationwithin a given time periodhave a  fraction,which 

can be defined with the following: 

(Number of packets delivered /Number of packets created) 

Average Latency 

Calculation of average time when the message is generated at 

the node and when received at the destination. 

V. IMPLEMENTATION 

 
The implementation of the protocols were done on the 

simulator. Epidemic is launched as default.The similar process 

is done for other   with different number of nodes and size of 

buffer. Also the mode of movement was changed constantly. 

 
i) Epidemic protocol 

 

 
 

Figure 3 Implementation of epidemic protocol on the ONE 

 

 

Figure 4 implementation result on command prompt 

ii) Spray and Wait protocol 

 

 

Figure 5 implementation of snwprotocol . 
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Figure 6 Implementation results on the command prompt 

 

iii) PRoPHET protocol 

 

 
 

Figure 7 Implementation of prophet protocol on the ONE 

 

 
 

Figure 8 Implementation result on command prompt 

VI. RESULT 

 

After the simulation process of all the protocols on the 

simulator, we got various results for different performance 

metrics. In the simulated environment, we have focused on 

comparing the performance with regard to the metrics defined 

above. Those results are shown below with the help of table n 

graphs. 

 

i) Overhead Ratio 

 

 
 

Figure 9 Overhead ratio of all protocols in random waypoint model 

 

 
 

Figure 10 Overhead ratio of all protocols in random walk model 

 

We can see from figure 9 and 10, that the least overhead ratio 

is of prophet in randomwaypoint followed by spray and wait 

and the worst protocol in this case is epidemic protocol having 

the highest overhead ratio.In Randomwalk model epidemic 
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has the lowest overhead ratio and prophet nearly close to 

it.Spray and wait has the highest overhead ratio in this case. 

 
ii) Message Delivery Probability 

 

 
 

Figure 11 Message delivery probability of all protocols in random waypoint 

model 

 

 
 

Figure 12 Message delivery probability of all protocols in random walk model 

 

Movement model used were random way point and random 

walk during simulation. If we see figure 11 and 12, we can see 

that the spray and wait has the highest message delivery 

probability in both the models. PRoPHET coming second in 

this case and epidemic comes at the last having the lowest 

message delivery probability 

 

iii) Average Latency 

 

 
 

Figure 13 Average latency of all protocols in random waypoint model 

 

 
 

Figure 14 Average latency of all protocols in random walk model 

 

Movement model used here were randomway point and 

randomwalk during simulation. We see in the figure 13 and 14 

that all protocols have similar latency but spray and wait has 

the highest latency in comparison to the prophet and epidemic 

where epidemic has the least latency of them all and it 

delivers the message fastest of them all.Average latency 

increases with increase in buffer size. 

 
VII. CONCLUSION 

From the results of the simulation done with the performance 

metrics delivery probability, overhead ratio and average 

latency, it is really clear that  
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Spray and Wait is best performing protocols in the terms of 

delivery probability of messages in all circumstances.  

Epidemic has the least latency, which shows that the message 

travels fastest in the epidemic protocol. 

PRoPHET has the least overhead ratio which makes it the best 

protocol in that segment. 

Apart from the simulation done using the other simulation 

paramters, a time constraint expirement was also done in 

which the simulation time was increased to 86400seconds and 

172800seconds and results came very similar to the results 

stated above. 

Clearly we see that these protocols are better in one segment 

or the other and there is clearly the need of the protocols in 

future that overcome the anomalies of these protocols and 

perform well in all the circumstances. 
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