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Abstract— The concept of Delay Tolerant networks (DTN) 

makes the use of store carry and forward mechanism [1] in 

which first of all, the message to be sent to any node has to 

be stored or buffered in the form of bundle. Routing provides 

more priority to the messages destined to the contact node. 

This paper presents a performance evaluation based on the 

total size of delivery messages, delivery probability and 

overhead ratio. Further, the impact of the scenarios on the 

evaluation result is analyzed. For the simulation, we have 

used Opportunistic Network Environment (ONE) Simulator. 
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I. INTRODUCTION 

The name delay tolerant network is given by Kevin Fall of 

Intel Research Group [1], in which they proposed a network 

architecture as well as application interface for 

asynchronous message forwarding in a partition based 

network which suffers from continuous topology change and 

extremely long delay. 

In DTN, the intermittent connectivity makes it 

difficult to guarantee an end-to-end path between any pair of 

nodes to transfer data and long round trip delays make it 

impossible to provide timely acknowledgement and 

retransmissions. Traditional TCP/IP protocol is not 

applicable in such DTN environment. It is because in most 

TCP/IP stacks, a generic two-minute time-out is 

implemented which breaks the connection if no data is sent 

or received for two minutes as specified in literature. 

Moreover UDP provides no reliable service and cannot hold 

and forward. Therefore new protocols and algorithms need 

to be developed for communication in Delay Tolerant 

Networks. Delay-Tolerant Networking architecture given by 

Fall is designed to provide support for message based 

asynchronous communication over network prone to 

frequent disconnection, long and variable delays. The issues 

of eventual connectivity and partitioned networks are 

addressed through message based store and forward overlay 

network that leverages a set of convergence layers to adapt 

to a wide variety of underlying transport. DTN works on the 

principle of store, carry and forward. According to this 

principle, a node may store a message in its buffer and carry 

it along for long period of time until it can forward it further. 

It promises to enable communication between 

“challenged” networks [2], which include deep space 

networks, outer-space networks, under-water networks, 

sensor networks, vehicular networks, mobile ad-hoc 

networks, military networks, inter-planetary networks [3], 

and low-cost networks. In a standard network scenario, 

routing of the packets is based on store-carry-and forward 

paradigm [4]. 

The remainder of paper is organized as follows. 

Section 2 discusses features of Delay Tolerant Network. 

Section 3 discovers routing issues of DTN. Section 4 

discusses the popular DTN routing protocols along with 

comparison and finally, section 5 concludes the paper. 

II. FEATURES OF DELAY TOLERANT NETWORK 

A. High latency & Low Data Rate 

As DTN are made of sparsely connected node that may 

never meet to each other which leads to high latency as well 

as low data transmission rate (up to 10kbps under water). 

B. Disconnection Problem 

In delay tolerant network scenario, end to end path does not 

exist; node disconnection problem is much common as 

compared to conventional network. 

C. Long Queuing Time 

As the delay tolerant network make the use of store carry 

forward mechanism a message may be need to store for a 

long time in a buffer of a node before forwarding it. Also the 

queuing delay may vary depending upon the node meeting 

probability; means the queuing delay may be extremely 

large I worst case. 

D. Interoperability Consideration 

Delay tolerant network tend to be comparatively simple and 

local in scope. 

E. Limited Resources 

Resource constraints such as limited buffer capacity, 

processing capability, battery exhaustion of a node as well 

as end to end delay due to unexpected environment in 

between sender and receiver limits the availability or 

survivability of a node. 

III. RELATED WORK 

A DTN name is coined by Kevin Fall [1] of Intel Research 

group. During 2001 and 2002, IPN researchers investigated 

how they could apply the IPN architecture to situations in 

which communications were subject to delays and 

disruptions. 

Routing protocols in DTN networks are based 

mainly on node mobility and store-forward mechanism. 

Nodes that generate or receive a message, store them in their 

buffer and wait till they come into direct contact with the 

destination or an intermediate node to transmit a copy of the 

message, so that after a certain hops the message arrives at 

its final destination. 

Among the categories of routing that are already 

proposed for DTN networks, we find: 

 Blind routings, they do not use any information to 

disseminate, copies of the message in the network. 

 Probabilistic routings who use the information 

collected from network to predicted, hops that will 

carry the message, to make it closer to its destination. 
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A. Blind Routing 

1) Epidemic Routing Protocol 

Epidemic routing [5] is a protocol that operates in a similar 

way as the spread of an infectious disease, the nodes that 

adopt this routing protocol, do not take into consideration, 

the information flowing through the network to transmit 

their messages, they transmit them in a blind manner to all 

nodes encountered along their path and which have not yet 

received a copy, the process is repeated by all nodes that 

receive a copy of the message until one of the copies reaches 

its ultimate destination. The purpose of these unlimited 

copies is to increase the delivery rate by using every 

possible path, but with a very high cost in terms of resources 

consumed and generated overhead. 

2) Spray and Wait Routing Protocol 

The spray and wait routing protocol [6], is an extension of 

the Epidemic routing, with a limited number of copies to be 

sent of each message, in order to reduce the resources 

consumed by the Epidemic routing. This approach consists 

of two phases, namely: Wait Phase and spray phase. In the 

first phase, the nodes send L copies to L neighbours, which 

will in their turn, transported them during the wait Phase, 

until they come into direct contact with the final destination 

of the message. In the second version of the protocol called 

BSW (Binary Spray and Wait), each node sends a half of 

copies of a message to each node encountered along its path, 

when the number of copies becomes equal to one, the node 

waits for the opportunity to come into direct contact with the 

destination. 

B. Probabilistic Routing 

The basic routing ProPHET [7] use the history of encounters 

between two nodes and the property of transitivity to 

increase the predictability of message delivery. Its 

functioning is similar to the Epidemic routing, when two 

nodes meet, they exchange the state vectors that contain the 

information about the nodes that they have encountered.  

IV. COMPARISON OF ROUTING PROTOCOLS 

Table I summarizes the simulation parameters of the 

evaluations. 

Parameter Value 

Simulation time 12 Hours 

World size 4500×3400 

Node buffer size 200 MB 

Interface type Simple Broadcast Interface 

Interface transmit speed 2 mbps, 10 mbps 

Interface transmit range 10 meter, 1000 meter 

Msgttl 300 minutes 

Node movement type 
Shortest Path Map Based 

Movement 

Node speed 0.5 – 1.5 km/h 

Warm up time 1000 seconds 

Table 1: Simulation Parameters 

 
Fig. 1: Simulation Area 

 
Fig. 2: Delivery Rate with Different Network Size 

 
Fig. 3: Delivery Delay with Different Network Size 

 
Fig. 4: Overhead with Different Network Size 

V. CONCLUSION 

After studying all the related reference paper we have 

underlined some common issues that must be resolved for 

routing protocol design: 

A. Maximizing Packet Delivery Ratio 

The first proposed Delay tolerant network routing approach 

was the epidemic routing protocol that has shown the 

maximum delivery ratio as compared to later proposed one 

such as single copy routing protocol which makes the use of 

utility values to forward the packet. At the same time utility 
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value based forwarding is superior to reduce the network 

congestion by limiting the no. of copies that should be 

forwarded to the selected node. 

B. Minimizing the Delivery Cost 

Here we need to minimize the no. of hop traversed by a 

packet before it delivered successfully to the destination. 

Every packet should reach the destination by traversing the 

minimum no. of hops  

C. Compromise regarding the amount of information 

collected to guide the packets to their destinations 

Delay tolerant network suffer from intermittent connectivity 

in which node are sparsely distributed. Here a node needs to 

collect the utility information of neighbouring node in order 

to forward the packet. For example, simbet protocol makes 

the use of two types of oracle to forward the packet i.e. 

similarity value stating that how similar a node to the 

destination node and between value of a node. Here the 

protocol efficiency depends on the amount of information 

collected to forward the packet. 

Thus, we need to design or modify an existing 

routing protocol that spreads a small number of packet 

copies to reduce network overhead, while guiding the packet 

copies using only local information to reach the destination. 

Also, we need to develop a routing protocol that can 

foreword packet more efficiently before it is going to be 

discarded. As we know each message is given a time to live 

value in order to avoid the looping problems well as to 

overcome the network congestion.  
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