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Abstract:

Delay-tolerant networking (DTN) is an approach to
computer network architecture that seeks to address
the technical issues in heterogeneous networks that
may lack continuous network connectivity. The main
challenge is to deliver the data to intended destina-
tion even though there is frequent disruption of con-
nectivity.

Generally the memory of the DTN node is limited.
Routing systems that influence memory and mobility
are a normal way out in order to improve waiting in
delivery of the data.

Whilst transmitting bulky files starting from source to
end destination, all the packets may not be accessible
at the source preceding to the first packet transmis-
sion. In this paper, we examine the replication based
routing policies and studied their optimization under
two hop routing.

Piecewise-threshold policies are intended which ac-
count for linear block-codes and rateless random lin-
ear coding to proficiently make redundancy, as well as
for an energy constraint in the optimization. .

In particular, we determine the conditions for optimal-
ity in terms of probability of successful delivery and
mean delay and we devise optimal policies, so-called
piecewise-threshold policies.

We account for linear block-codes and rate less ran-
dom linear coding to efficiently generate redundancy,
as well as for an energy constraint in the optimization.
We numerically assess the higher efficiency of piece-
wise-threshold policies compared with other policies
by developing heuristic optimization of the thresholds
for all flavors of coding considered.
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Introduction:

The ability to transport, or route, data from a source
to a destination is a fundamental ability all communi-
cation networks must have. Delay and disruption-tol-
erant networks (DTNSs), are characterized by their lack
of connectivity, resulting in a lack of instantaneous
end-to-end paths.

In these challenging environments, popular ad hoc
routing protocols such as Ad hoc On-Demand Distance
Vector Routing (AODV) and Dynamic Source Routing
(DSR) fail to establish routes. This is due to these pro-
tocols trying to first establish a complete route and
then, after the route has been established, forward
the actual data.

The major restrictions of the AODV, DSR and OLSR
protocols raise from the reality that they can work
and find a route only if there is an end-to-end path be-
tween source and destination.
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However, when instantaneous end-to-end paths are
difficult or impossible to establish, routing protocols
must take to a “store and forward” approach, where
data is incrementally moved and stored throughout
the network in hopes that it will eventually reach its
destination.

The eventual goal of the DTN technology is to trans-
mit the data packets from source to destination with-
out ruining the integrity of the data bundle while mak-
ing use of any “opportunistic” transmission mediums
it may discover. Therefore, an additional name for
DTN’s is “Opportunistic Networks.”

What makes these networks opportunistic is the re-
ality that the nodes/routers under the given scenario
may be mobile or, in other words, travelling with re-
spect to other nodes, thus coming in contact with dif-
ferent nodes over time and transmitting data as and

when other network routes open up and untilthen
the data is stored on the mobile node.

Storage does not automatically entail constant stor-
age until data has been transmitted; data is stored for
a pre-determined amount of time before data is dis-
posed of. If the time intervals between node transmis-
sions are known beforehand, they fall under “sched-
uled contacts.”

For example, let’s say data is to be transferred from
Node A (origin) to Node D (destination). As the dia-
gram Fig 1. shows below,the data is stored in Node
A until a carrier or a mobile node B comes incommu-
nication range of node A and the data bundle hops
from node A to B. Node B may come in contact with
another mobile node C and hop the data along before
finally node C comes in communication range of node
D and the data finally reaches node D.
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A common technique used to maximize the prob-
ability of a message being successfully transferred is
to replicate many copies of the message in the hope
that one will succeed in reaching its destination. This
is feasible only on networks with large amounts of lo-
cal storage and internode bandwidth relative to the
expected traffic.

In many common problem spaces, this inefficiency is
outweighed by the increased efficiency and shortened
delivery times made possible by taking maximum ad-
vantage of available unscheduled forwarding oppor-
tunities.

In others, where available storage and internode
throughput opportunities are more tightly con-
strained, a more discriminate algorithm is required.
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Delay Tolerant Networks (DTNs):

take advantage of indiscriminate links between mo-
bile phone nodes to permit communication linking us-
ers that do not have any end-to-end connectivity. This
communication connectivity is attained at the cost of
duplication of data and consequently of power and
memory resources.

Essentially, whenever the packets/data is held by the
source, it is best to utilize every possibility to spread
packets until some specific time based on the power
limitation, and then stop.

During such scenarios like “Spray-and-Wait” method,
arrival of packets at the destination is implicit.
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In this paper, we concentrated on the general arrival
of packets and two-hop routing. The circumstances
for optimality are taken into account in terms of likeli-
hood of delivery of packets and mean delay.

As electricity is a scarce resource in India, Energy and
power limitations are also taken into consideration.
The replicas of coded packets are produced in two
methods: Linear block codes and rateless coding.

Whilst, non-overwriting, the superior competence
of piecewise-threshold procedures compared with
work- conserving procedures by developing a heuris-
tic optimization of the thresholds for various codings
is also taken into account.When overwriting is permit-
ted, work conserving procedures may be suboptimal
when an energy constraint is compulsory.

Related Work:

In forward error correction method Several satellites
need to receive several data packets, that may need
retransmission due to channel errors .Because many
sites may need retransmissions, the problem is to
avoid the phenomenon of ACK implosion due to sev-
eral sites requesting repairs .several works to com-
bine FEC and acknowledgment-based retransmission
protocols, The effort there was to improve timeliness
of packet delivery in multicasting multimedia streams
which are subject to hard delay constraints.

In DTNs the framework is different since the challenge
is to overcome frequent disconnections. In previous
they propose 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 effi-
ciency of DTNs under uncertain mobility patterns.

In the performance gain of the coding scheme is com-
pared with simple replication. The benefit of coding
is assessed by extensive simulations and for different
routing protocols, including two hop routing.

In other paper that addresses the design of stateless
routing protocols based on network coding, under
intermittent end-to-end connectivity, and the advan-
tage over plain probabilistic routing is proven.
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In ODE-based models are employed under epidemic
routing; in that work, semi-analytical numerical re-
sults are reported describing the effect of finite buf-
fers and contact times. The same authors investigate
the use of network coding using the Spray-and-Wait
algorithm and analyze the performance in terms of
the bandwidth of contacts, the energy constraint and
the buffer size.

EXISTING SYSTEM:

Delay Tolerant Networks (DTNs) influence Inks among
mobile nodes and maintain end-to-end connectiv-
ity between nodes that don’t share end-to-end con-
nection at any point of time. 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 au-
thorize 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 dupli-
cations 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 be-
comes critical to design competent resource allot-
ment and data storage rules and regulations.

Drawbacks of Existing System:

» The basic problem is to deal with with lack of con-
stant connectivity and nevertheless be proficient to
transmit data from source to destination.

» Therouting methods that influence relays’ memory
and mobility are a normal solution in order to improve
message delivery delay.

» Asand when bulky files need to be transmitted from
source to destination, not all packets may be available
at the source prior to the first transmission.

PROPOSED SYSTEM:

This paper focuses on general packet arrivals at the
source and two-hop routing. We distinguish two cas-
es: when the source can overwrite its own packets in
the relay nodes, and when it cannot.
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The contributions are fourfold:

* For work-conserving policies (i.e., the source sends
systematically before stopping completely), we derive
the conditions for optimality in terms of probability of
successful delivery and mean delay.

* In the case of non-overwriting, we prove that the
best policies, in terms of delivery probability, are
piecewisethreshold. For the overwriting case, work-
conserving policies are the best without energy con-
straint, but are outperformed by piecewise-threshold
policies when there is an energy constraint.

Routing

Decentralised

* We extend the above analysis to the case where
copies are coded packets, generated both with linear
blockcodes and rateless coding. We also account for
an energy constraint in the optimization.

* We demonstrate with figures and numbers that, in
the non-overwriting scenario, the better effectiveness
of piecewise-threshold policies weigh against with
work-conserving policies by using a heuristic optimi-
zation of the thresholds for different variety of coding
considered. In overwriting scenario, we observed and
proved that work-conserving policies are the finest
without any energy/power constraint.

Work Conserving
Polices (WC)

RatelLess
Code

Block
Code

Optimal User Centric
Allocation

Architecture of Packet Arrivals

Merits of Proposed System:

» Among Delay Tolerant Networks (DTNs) the struc-
ture is diverse given that the Problem is to prevail
over regular disconnections of the connectivity Links.
In this Paper, we observed and examined a method to
remove code a file and distribute the produce code-
blocks over a large number of relays in Delay Tolerant
Networks (DTNs), so as to amplify the effectiveness
of DTNs during tentative mobility patterns.

» The effectiveness increase of the coding method is
evaluated by means of duplication.
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The advantage of coding is investigated by wide-
spread simulations and for array of routing protocols,
together with two hop routing.

» In this work we tried to provide a solution by the
design of stateless routing protocols depending on
network coding, based on intermittent end-to-end
connectivity, and the benefit over simple probabilistic
routing is established.

Algorithms used:

Algorithm-1 Constructing an optimal Work-Conserving
policy.
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Al Use p: = e at time t € [t1,t2).

A2 Use pt = e from time to tll s(1,2) =
min(S(2, {1,2}),t3). If s(1,2) < t3 then switch to
pr = %(31 + e2) il ime t3.

A3 Define t1 = 7. Repeat the following for i = 3, ..., K:

A3.1 Set j=1i. Set s(i,j) =1t;

A3.2 Use p: = t‘+:—j Ei.:j ep. from time s(i,7) tll
8(i,j—1) :==min(S(74, {1,2,...,i}), ti+1). If j =1
then end.

A33 If s(i,j— 1) < tjyq then take j = min(j : j €
J(t,{1,...,i})) and go to step [A3.2].

Algorithm-2 Rateless coding after tK

Cl Use pr =e; at time t € [t1,12).

C2 Use pr = e from tme to ull s(1,2) =
min(S(2, {1,2}),t3). If s(1,2) < t3 then switch to
pt = %{El + e2) till time t3.

C3 Repeat the following fori =3,..., K — 1:

C3.1 Setj =1i. Set s(i,j) = t;

C3.2 Use p: = ﬁzj::j ej. from time s(i, ) till
8(i,j=1) :=min(S(j,{1,2,...,i}), ti+1). I j =1
then end.

C3.3 If s(i,j — 1) < t;+q then take j = min(j : j €
J(t,{1,...,i})) and go to step [C3.2].

C4 From t = tx to t = 7, use all transmission opportunities
to send an RLC of information packets, with coefficients
picked uniformly at random in F.
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Source: Eitan Altman, Lucile Sassatelli, and Francesco
De Pellegrini, Dynamic Control of Coding for Progres-
sive Packet Arrivals in DTNs, IEEE TRANSACTIONS ON
WIRELESS COMMUNICATIONS, VOL. 12, NO. 2, FEB-
RUARY 2013 725

Conclusion:

Data packets are transmitted to the end destination
subsequent to accessible of complete data at the
source. In this work, we utilized two models: overwrit-
ing and non-overwriting Scenarios. Non-overwriting
method is extremely capable but overwriting method
not including constraints are not efficient, As a result
we employed rate less code and block code for re-
moving the overwriting scenario for the transmission
of packets.

Rateless code and block code is utilized for sharing
the information sequence to the receiver without any
data loss, overwritting and time-delay. For data relay
the multi path is formed by means of optimal user
centric algorithm at the source.

By means of the multi path the data/information can
be divided into packets and allocate packets to ev-
ery node for the transmission, then data packets are
planned via decentralized routing procedure depend-
ing on the integer linear programming at the destina-
tion side.

We have addressed the problem of optimal trans-
mission and scheduling policies in DTN with two-hop
routing under memory and energy constraints, when
the packets of the file to be transmitted get available
at the source progressively. We solved this problem
when the source can or cannot overwrite its own
packets, and for WC and non WC policies. We extend-
ed the theory to the case of fixed rate systematic era-
sure codes and rateless random linear codes.

Our model includes both the case when coding is per-
formed afterall the packets are available at the source,
and also the important case of random linear codes,
that allows for dynamic runtime coding of packets
as soon as they become available at the source. This
process can be used to proficiently to send the data
from source to the destination using delay tolerant
networks.
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