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Abstract— Delay and disruption-tolerant networks (DTNs) 

are characterized by their lack of connectivity, resulting in a 

lack of instantaneous end-to-end paths. In this challenging 

environment we are able to effectively forward the packets 

from source to destination. When we need to transfer a large 

file from source to destination then here we are making all 

these packets available at source and then transfer as small 

packets. We are analyzing the performance of packets 

arriving at the source and then considering the linear blocks 

and rate less random linear coding to efficiently generate the 

redundancy as well as the energy constraint in the 

optimization. And then these small packets of large file are 

forward through the multiple paths to destination by using 

optimal user centric allocation and scheduling the packets at 

receiver side. 
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I. INTRODUCTION 

Delay Tolerant Networks (DTNs), also known as 

intermittently connected mobile networks, are wireless 

networks in which a fully connected path from sender to 

receiver is not always exist. However, effective forwarding 

based on a limited knowledge of contact behavior of nodes is 

difficult. When large files need to be transferred from sender 

to receiver make all the packets available at the sender side 

and transfer the file as small packets. 

Delay or Disruption Tolerant Networks (DTNs) are 

characterized by long delays and intermittent connectivity. 

And also they may have power constraints, low and 

asymmetric bandwidth, and high bit-error rates.  

 
Fig. 1: Example of DTN for Space Communication 

II. ROUTING PROTOCOLS IN DTN 

A. Direct Delivery Routing 

Direct delivery routing uses a simple hand to hand message 

delivery strategy. In the direct delivery routing scheme the 

sender hold the data until it comes in contact with the 

receiver. This simple strategy uses one message transmission. 

It is a degenerate case of flooding family, requiring no 

information about network but requires a direct path between 

sender and receiver. Hence if no contact occurs, message is 

not delivered. 

B. Epidemic Routing 

This is a flooding-based routing scheme for DTNs. In the 

epidemic routing scheme, the node receiving a message, 
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forwards a copy of it to all nodes it encounters. Thus, the 

message is spread throughout the network by mobile nodes 

and eventually all nodes will have the same data. Although 

no delivery guarantees are provided, this scheme can be seen 

as the best effort approach to reach the destination. Each   

message and its unique identifier are saved in the node's 

buffer. The list of them is called the summary vector. 

Whenever, two adjacent nodes get opportunity to 

communicate with each other, they exchange and compare 

their summary vectors to identify which message they do not 

have and subsequently request them.  

Assuming sufficient resources such as node buffers 

and communication bandwidth between nodes, the epidemic 

routing protocol finds the optimal path for message delivery 

to destinations with the smallest delay. The reason is that the 

epidemic routing explores all available communication paths 

to deliver messages and provides strong redundancy against 

node failures. The major disadvantage of epidemic routing is 

wastage of resources such as buffer, bandwidth and nodes 

power due to forwarding of multiple copies of the same 

message. 

C. Spray and Wait Routing 

Wasteful resource consumption in the epidemic routing, 

could be significantly reduced if the level of distribution is 

somehow controlled. The spray and wait mechanism is used 

to control the level of spreading of messages throughout the 

network. Similar to the epidemic routing, the spray and wait 

protocol assumes no knowledge of network topology and 

nodes mobility patterns and simply forwards multiple copies 

of received messages using flooding technique.  

The difference between this protocol and the 

epidemic routing scheme is that it only spreads L copies of 

the message. The spray and wait method consists of two 

phases, spray and wait phase. In the spray phase the source 

node after forwarding L copies of message to the first L 

encountered nodes, goes to wait phase, waiting for delivery 

confirmation. In the wait phase all nodes that received a copy 

of the message wait to meet the destination node directly to 

deliver data to it. Once data is delivered confirmation is sent 

back using the same principle. 

 
Fig. 2:  Packet Delivery Probability 

If we only concentrate Epidemic routing and Spray 

And Wait routing then from the graph it is clearly noticed that 

still performance of Epidemic routing is not up to mark 

whereas Spray and Wait routing shows excellent performance 

in terms of packet delivery probability. 

III. EXISTING SYSTEM 

In Delay Tolerant Networks, there is an intermittent 

connectivity between the DTN nodes. In such a scenario, 

links among DTN nodes may be unusual, for example due to 

low densities of active nodes, so that the plan of routing 

strategies is the most important phase to authorize timely 

delivery of packets to a intended end user destination with 

high probability. When mobility is unsystematic, i.e., cannot 

be known in advance, this is achieved at the cost of many 

duplications of the data, a method which consumes high 

power and memory resources. Because a lot of relay nodes 

may be involved in guarantying delivery, it becomes critical 

to design competent resource allotment and data storage rules 

and regulations. 

A. Drawbacks of Existing System 

The basic problem is to deal with lack of constant 

connectivity and nevertheless be proficient to transmit data 

from source to destination. 

The routing methods that influence relays’ memory and 

mobility are a normal solution in order to improve message 

delivery delay. 

IV. PROPOSED SYSTEM 

Consider a network that contains N + 1 mobile nodes. Two 

nodes are able to communicate when they come within 

reciprocal radio range and communications are bidirectional 

.We assume that the duration of such contacts is sufficient to 

exchange all frames: this allows to consider nodes meeting 

times only, i.e., time instants when a pair of not connected 

nodes falls within reciprocal radio range.  

Times between contacts of pairs of nodes are 

exponentially distributed with given inter-meeting intensity. 

A file contains K frames. The source of the file receives the 

frames at some times t1 ≤ t2 ≤ ...≤ tK.ti are called the arrival 

times. The transmitted file is relevant during some time т.By 

that it is meant that all frames should arrive at the destination 

by time t1+т. Do not assume any feedback that allows the 

source or other mobiles to know whether the file has made it 

successfully to the destination within time т.If at time t the 

source encounters a mobile which does not have any frame, 

it gives it frame i with probability ui(t). 

 
Fig. 3:  Proposed System 
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V. MODEL OF DTN 

Consider two-hop routing in this we used two concept are 

used, overwrite case and non-overwriting case.In the existing 

concept non-overwriting case are highly efficient but 

overwriting case without constraints are not efficient, so in 

this work we use rateless code and block code for removing 

the overwriting case due to the transmission of packet. 

Rateless code and block code is used to share the information 

sequence to the receiver without data loss, overwriting and 

delay. In this work due to the data transmission the multi path 

can be create using optimal user centric algorithm in the 

source side. 

Using the multi path the data can split into packet 

and assign packet to each node due to the transmission then 

packet are schedule using decentralized routing process based 

on the integer linear programming in the receiver side In the 

scheduling packet the packet can schedule and receive to the 

client side. We use erasure coding technique to increase the 

reliability and to further decrease the cost of routing . For a 

given desired delivery rate and deadline for delivery, we find 

that optimum parameters to obtain the smallest cost both in 

single period and two period erasure coding based routing. 

We also analyze the effects of message distribution 

algorithms on the cost of routing both in replication based 

(i.e. spray and wait) and erasure coding based algorithms.  

A. Merits of Proposed System 

 In DTNs the framework is different since the 

challenge is to overcome frequent disconnections. 

We proposed a technique to erasure code a file and 

distribute the generated code-blocks over a large 

number of relays in DTNs, so as to increase the 

efficiency of DTNs under uncertain mobility 

patterns. 

 The benefit of coding is assessed by extensive 

simulations like ONE simulator and Spray & Wait 

routing Protocol under two hop routing method. 

 By this two hop routing method we can maximize 

the probability of successful packet delivery and 

minimize the expected delivery time over work 

conserving policies. 

B. Algorithms used: 

1) Algorithm-1 Constructing an optimal Work-Conserving 

policy 

1) Use  𝑝𝑡  = 𝑒1  at time t ∈ [𝑡1 ,𝑡2]. 
2) Use   𝑝𝑡  = 𝑒2  from time 𝑡2 till s(1,2) = 

min(s(2,{1,2}),𝑡3). If s(1,2) < 𝑡3 then switch to  𝑝𝑡= 
1

2
(𝑒1 +  𝑒2)  till  time 𝑡3. 

3) Define 𝑡𝑘+1 = 𝜏.Repeat the following for  i = 3,…..k: 

a. Set j = i, Set s(i , j) = 𝑡𝑖 

b. Use 𝑝𝑡  = 
1

𝑖+1−𝑗
∑ 𝑒𝑘

𝑖
𝑘=𝑗  from time s(i,j) till s(i,j-

1) := min(s(j,{1,2,…i}),𝑡𝑖+1). If j=1 then end. 

c. If s(i , j-1) < 𝑡𝑖+1 then take j = min(j : j ∈ j(t , 
{1,….,i})) and go to step 3.2 

2) Algorithm-2 Rateless coding after tk 

1) Use  pt = e1 at time t ∈ [t1 ,t2]. 
2) Use   pt = e2 from time t2 till s(1,2) = 

min(s(2,{1,2}),t3). If s(1,2) < t3 then switch to  pt= 
1

2
(e1 + e2)  till  time t3. 

3) Repeat the following for  i = 3,…..k - 1: 

a. Set j = i, Set s(i , j) = ti 

b. Use pt = 
1

i+1−j
∑ ek

i
k=j  from time s(i,j) till s(i,j-

1) := min(s(j,{1,2,…i}),ti+1). If j=1 then end. 

c. If s(i , j-1) < ti+1 then take j = min(j : j ∈ j(t , 
{1,….,i})) and go to step 3.2 

4) From t = tk to t = τ ,use all transmission 

opportunities to send a random linear combination 

of information frames, with coefficients picked 

uniformly at random in Fq. 

VI. SIMULATION ENVIRONMENT 

A. The ONE Simulator 

 The Opportunistic Network Environment simulator 

is a simulation environment that is capable of 

generating node movement using different 

movement models routing messages between nodes 

with various DTN routing algorithms and sender and 

receiver types visualizing both mobility and 

message passing in real time in its graphical user 

interface. 

 ONE can import mobility data from real-world 

traces or other mobility generators. It can also 

produce a variety of reports from node movement to 

message passing and general statistics. 

 The simulator is written in Java (1.6). 

 Result collection and analysis are done through 

visualization, reports and post-processing tools. The 

elements and their interactions are shown in figure.  

 
Fig. 4: Overview of the ONE simulation environment 

B. Flow Diagram for Implementation Proposed Method 
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Fig. 5: Flow Diagram for Implementation Proposed Method 

C. Feasibility Analysis: 

 
Fig. 6: A Screenshot of Sender side from which the file is selected for transmission 
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Fig. 7: A Screenshot for Mobile Nodes Sending Probe Messages 

 
Fig. 8: A Screenshot for data forwarding nodes 

 
Fig. 9: A Screenshot of Receiver side in which display the message File Received 

VII. EXPERIMENTAL PARAMETERS 

1) Total Scenario time:45000 sec  

2) Routing Protocol : Spray and wait  

3) Movement Model: Shortest Path Map Based 

Movement  

4) Interface  Transmit Speed of message: 560 kbps  

5) Interface Transmit Range : 30 m  
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6) Message total time to live : 90 min  

7) Nodes Buffer Size: 25MB 

8) Total number of Host : 50  

9) Node movement speed  Min = 1.9m/sec Max = 

3.9m/sec                                      

10) Message creation interval One message per 15 – 30 sec  

11) Message size 250KB to 2MB 

12) Delivery Probability:  Delivery probability defines the 

probability of message being delivered to final 

destination successfully.  

13) Latency Average: It is average of message delay from 

creation to final delivery at destination.  

14) Hop count average:  It is average of number of hops 

between source and destination nodes.  

15) Buffer time average:  It is average of time for which 

message stayed in buffer at each node. Buffer time 

average = [Creation / Received][Next Hop]. 

16) Overhead Ratio: It access to the bandwidth efficiency. 

i.e.  

 

VIII. EXPERIMENTAL RESULTS 

A. Result 1: A Screenshot of Packet Delivery Ratio 

 
Fig. 10: Result 1: A Screenshot of Packet Delivery Ratio 

B. Result 2: A Screenshot of Duplicate Bundles Received 

 
Fig. 11: Result 2: A Screenshot of Duplicate Bundles 

Received 

C. Result 3: A Screenshot of End to End Delay 

 
Fig. 12: Result 3: A Screenshot of End to End Delay 

IX. CONCLUSION 

Information is send to the destination after available of entire 

data at the source side. We use two concepts overwriting and 

non-overwriting cases non-overwriting case are highly 

efficient but overwriting case without constraints are not 

efficient, so we use rateless code and block code for removing 

the overwriting case for the transmission of packet. 

Rateless code and block code is used for share the 

information sequence to the receiver without data loss, 

overwritting and delay. For data transmission the multi path 

is created using optimal user centric algorithm in the source 

side. Using the multi path the data can split into packet and 

assign packet to each node for the transmission, then packet 

are schedule using decentralized routing process based on the 

integer linear programming in the receiver side. In the 

scheduling packet the packet can schedule and receive to the 

client side. For this we have used spray and wait routing 

protocol for high packet delivery probability. This process 

can use to efficiently send the data from source side to the 

destination side using delay tolerant network. 
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