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Abstract: Programs strolling on the same wi-fi Sensor community (WSN) platform typically have
exclusive fine of carrier (gos) requirements. Primary necessities are low delay and high information
integrity. But, in maximum conditions, these requirements cannot be happy concurrently. On this paper,
based totally on the idea of capacity in physics, we suggest IDDR, a multi-direction dynamic routing
algorithm, to clear up this conflict. Via building a virtual hybrid ability subject, IDDR separates packets
of packages with distinctive qos necessities in step with the weight assigned to each packet, and routes
them closer to the sink thru distinct paths to improve the data fidelity for integrity-touchy applications as
well as reduce the quit-to-quit delay for put off-sensitive ones. The use of the Lyapunov drift technique,
we prove that IDDR is solid. Simulation effects exhibit that IDDR offers records integrity and put off
differentiated offerings.

Index terms: wireless sensor networks, records integrity, postpone differentiated offerings, dynamic
routing, capacity subject

1 CREATION quickly as possible. Then again, some
applications require most of their packets to
efficiently arrive at the sink regardless of while
they come. As an instance, in habitat tracking
packages, the arrival of packets is permitted to
have a postpone, however the sink must get hold
of maximum of the packets. Wsns have two
primary gos requirements: low postpone and high
facts integrity, leading to what are called
delaysensitive applications and high-integrity
applications, respectively. Normally, in a
community with mild load, both necessities may
be with ease happy. But, a closely loaded

WSNS, which might be used to experience the
bodily international, will play an essential position
within the next generation networks. Because of
the wvariety and complexity of applications
strolling over wsns, the gos guarantee in such
networks profits growing interest inside the
research network. As part of an statistics
infrastructure, wsns must be able to help diverse
packages over the same platform. Different
programs may have distinct gos requirements. For
instance, in a hearth monitoring utility, the event
of a fireplace alarm should be stated to the sink as
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community will suffer congestion, which
increases the cease-to-quit delay. This paintings
targets to simultaneously improve the constancy
for excessive-integrity programs and decrease the
stop-to-give up delay for put off-sensitive ones,
even when the network is congested. We borrow
the idea of capability subject from the field of
physics and design a novel potentialbased routing
algorithm, that's known as integrity and postpone
differentiated routing (IDDR). IDDR is capable of
offer the subsequent two capabilities: improve
fidelity for high-integrity packages. The
fundamental concept is to find as much buffer
space as feasible from the idle and/or beneath-
loaded paths to cache the immoderate packets that
is probably dropped at the shortest path.
Consequently, the primary task is to find these
idle and/or underloaded paths, then the second
one mission is to cache the packets correctly for
subsequent transmission. IDDR constructs a
potential discipline in step with the depthl and
queue length information to locate the
underneath-utilized paths. The packets with
excessive integrity requirement will be forwarded
to the subsequent hop with smaller queue length.
A mechanism called Implicit Hop-by way of-Hop
price. manipulate is designed to make packet
caching extra efficient. Decrease give up-to-stop
put off for postpone-touchy packages. Every
application is assigned a weight, which represents
the degree of sensitivity to the postpone. Through
constructing nearby dynamic capability fields
with one-of-a-kind slopes according to the weight
values carried by packets, IDDR permits the
packets with larger weight to choose shorter
paths. Similarly, IDDR also employs the priority
queue to similarly decrease the queuing put off of
delay-touchy packets.

IDDR inherently avoids the war among high
integrity and coffee postpone: the excessive-
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integrity packets are cached on the underloaded
paths along which packets will suffer a huge
cease-to-end delay due to extra hops, and the
postpone-touchy packets journey alongside
shorter paths to method the sink as soon as
possible. The usage of the Lyapunov drift
concept, we show that IDDR is solid.
Furthermore, the effects of a sequence of
simulations conducted on the TOSSIM platform
[1] reveal the performance and feasibility of the
IDDR scheme.

2 RELATED WORKS AND MOTIVATION
2.1 Related paintings

Most qos provisioning protocols proposed for
classic advert hoc networks have large overhead
as a result of quit-to-quit route discovery and
resource reservation. As a result, they're no longer
appropriate for resource-constrained wsns. Some
mechanisms have been designed to provide gos
offerings specially for wsns. Here we particularly
awareness at the metrics of delay and reliability.

2.1.1 Supplying actual-Time provider

RAP exploits the perception of pace and proposes
a velocity monotonic scheduling policy to limit
the ratio of missed closing dates. However, the
global fact of community topology is needed.
Implicit Earliest closing date First (EDF) in
particular utilizes a medium get right of entry to
manipulate protocol to provide real-time service
[8]. The implicit prioritization is used rather than
counting on manipulate packets as most other
protocols do. Speed continues a desired shipping
speed across the community thru a novel
aggregate of comments manage and non-
deterministic qos-aware geographic forwarding. A
two-hop neighbor facts-based totally gradient
routing mechanism is proposed to enhance
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realtime overall performance. The routing choice
is made primarily based on the quantity of hops
from a source to the sink and the twohop records.

2.1.2 Providing Reliability service

Adaptive Forwarding Scheme (AFS) employs the
packet precedence to determine the forwarding
conduct to manipulate the reliability. Reinform
uses the idea of dynamic packet states to control
the range of paths required for the desired
reliability. However, both of AFS and reinform
require to recognise the global community
topology. LIEMRO utilizes a dynamic path
protection mechanism to display the quality of the
lively paths in the course of community operation
and regulates the injected site visitors fee of the
trails according to the modern perceived paths
exceptional. But, it does now not remember the
outcomes of buffer ability and service fee of the
lively nodes to estimate and modify the traffic fee
of the energetic paths.

2.1.3 Presenting actual-Time and Reliability
services

MMSPEED  extends speed for carrier
differentiation and probabilistic qos guarantee [6].
It makes use of the same mechanism as velocity to
satisfy the delay necessities for one of a kind
varieties of traffic, and makes use of redundant
paths to make certain reliability. The MAC layer
characteristic is modified to provide prioritized
get admission to and reliable multicast delivery of
packets to multiple friends. However, while the
network is congested, all the source nodes still
constantly transmit packets to the sink alongside
multipaths without taking a few different
mechanisms, which includes caching packets for a
few time. This no longer only deteriorates
reliability however additionally retards the delay-
touchy packets. Strength-green and qosbased
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Multipath Routing Protocol (EQSR) improves
reliability thru using a lightweight XOR-primarily
based ahead blunders Correction (FEC)
mechanism, which introduces records redundancy
within the information transmission process.

Moreover, to be able to meet the delay
requirements of diverse applications, EQSR
employs a queuing version to manipulate real-
time and non-actual-time visitors. DARA
considers reliability, postpone and residual power.
But it most effective differentiates the programs
into  lessons: important and non-vital. The
neighbor sets of a node for the two sorts of
programs are extraordinary and all the packets
belonging to the equal category can be forwarded
to the next hop computed by using the equal
feature. Obviously, two classifications of the
packages in wsns aren't sufficient. D. Djenouri
and Balasingham proposed LOCALMOR, which
considers latency, reliability and power. It places
the incoming packets into 3 queues in keeping
with their necessities. LOCALMOR satisfies the
requirement of reliability-touchy programs by
means of transmitting the records to both the
primary sink and the secondary sink, which incurs
a great deal overhead. What’s more, it combines
the queue management mechanism and routing to
provide differentiated services. A way to design a
routing protocol that offers facts integrity and put
off differentiated offerings over the equal WSN
concurrently without incurring tons overhead is an
exceptionally difficult problem. The primary
contribution of this paper is to borrow the concept
of the capability area from physics and layout a
unique potential-based totally dynamic routing set
of rules, IDDR, that may provide excessive
integrity and delay-differentiated offerings the
usage of handiest nearby information.

2.2 Motivation
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Fig. 1 illustrates a small a part of a WSN. Think
node 1 is a hotspot and there are both high-
integrity packets (hollow rectangles) and put off-
sensitive packets (strong rectangles) from supply
nodes A, B and C. A commonly used routing set
of rules will pick out the optimum path for all the
packets. As an example, the usual shortest path
tree (SPT) routing will ahead all of them to node 1
as shown in Fig. 1a. This could reason congestion
and therefore lead to many highintegrity packets
loss and large quit-to-stop postpone for
delaysensitive packets. A multipath routing set of
rules as shown in Fig. 1b can make use of extra
paths to avoid hotspots. But, the low delay and
high  throughput are hardly ever met
simultaneously. The reasons are:

. Put off-touchy packets occupy the restrained
bandwidth and buffers, worsening drops of high-
integrity ones.

.excessive-integrity packets block the shortest
paths, compelling the put off-touchy packets to
tour extra hops before reaching the sink, which
increases the delay.

. Excessive-integrity packets occupy the buffers,
which also increases the queuing delay of delay-
touchy packets. To triumph over the above
drawbacks, we intend to design a mechanism
which allows the put off-touchy packets to move
along the shortest route and the packets with
constancy necessities to detour to avoid feasible
losing on the hotspots.

In this manner, the facts integrity and put off
differentiated services can be provided inside the
same community. Stimulated through this
expertise, we advocate the IDDR scheme, a
capacity-based multi-path dynamic routing set of
rules.
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Fig. 1. Motivation of IDDR.
3 INFO ON IDDR

We first describe the capability fields on which
IDDR is based totally. Then we present how the
ability fields enhance the information fidelity and
decrease the quit-to-quit delay of packets.

3.1 Design of capability Fields

A capacity-based totally routing paradigm has
been designed for classic wireline networks. But,
it did not entice big attention due to its massive
control overhead. It's miles quite highly-priced to
build an specific virtual discipline for each
vacation spot in conventional networks in which
numerous locations might be dispensed
arbitrarily. At the contrary, the capacity-primarily
based routing set of rules is plenty suitable for the
various-to-one visitors sample in wsns. In a few
special programs and environments, more than
one sink can also exist. But, typically the
statistics-centric wsns best require nodes to
transmit their sampling facts to one of them.
Consequently, in this work, we build a completely
unique digital potential field to customise a
multipath dynamic routing set of rules, which
reveals right paths to the sink for the packets with
high integrity and postpone necessities.
Subsequent, the capability-based totally routing
set of rules for wsns with one sink is defined. It's
far sincere to extend the set of rules to work in
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wsns with more than one sinks. In phase 3.4.three,
we will introduce this extension in detail.

Fig. 2 depicts a general potential subject whose
shape looks as if a bowl. All records packets are
transmitted to the backside along the floor like
water. In wsns with mild visitors, IDDR works
much like the shortest course routing algorithm.
But in wsns with heavy load, big backlogs will
form a few bulges on the bowl floor. The bulges
will block the paths and save you packets from
moving all the way down to the lowest directly.

3.1.1 Potential area model

Inside the bowl version proven in Fig. 2, we will
view the complete community as a gravity
discipline. A packet can be considered as a drop
of water, shifting all the way down to the bottom
along the surface of the bowl. The trajectory of
this packet is determined by way of the force from
the capacity discipline. The packet can be
forwarded to the neighbor x at time t for which
the pressure FvIXadtp is the most, namely, the
neighbor in the path of the steepest gradient. If the
floor is clean, the packet will flow straightly right
down to the bottom, however if the surface is
rather hard, the packet will pass alongside an
abnormal curve that's fashioned by way of a series
of valleys

Depth

CO—=NWE T~

SN WARE NS

Fig. 2. The smooth “bowl” of depth potential
field.
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3.2 High-Integrity offerings

A way to provide high-integrity services for
applications? The basic idea of IDDR is to
recollect the whole community as a large buffer to
cache the excessive packets earlier than they
arrive on the sink. There are key steps: (1)
finding enough buffer spaces from the idle or
under loaded nodes, that is simply useful resource
discovery. (2) Caching the immoderate
packets in these idle buffers effectively for
subsequent transmissions, which means an
implicit hopby- hop fee manage.

3.2.1 useful resource Discovery

In a beneath-utilized WSN, the queue period may
be very small, the hybrid ability area is ruled by
using the intensity ability discipline. IDDR plays
just like the shortest course algorithm, this is, a
node always chooses one neighbor with lower
depth as its next hop. However, in a over-applied
WSN, the shortest paths are possibly be complete
of packets. Therefore, new coming packets will be
pushed out of the shortest paths to find different
available useful resource. If a node is aware of the
queue length information of its acquaintances, it
can forward packets to the under loaded buddies
to stand in opposition to viable dropping. The
subsequent two propositions give an explanation
for how IDDR reaches this goal.

3.3 Delay-Differentiated offerings

There are in particular four elements that have an
effect on the stop-to-end postpone in wsns: (1)
Transmission delay. It is limited by means of the
link bandwidth; (2) opposition of the radio
channel. Particularly beneath a competition
primarily based MAC, a packet has to compete for
the get admission to of the channel and wait for
transmission until the channel is idle; (three)
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Queuing delay. A big queue will significantly
delay packets; (4) direction length. Normally, the
greater hops a packet travels, the huge
propagation postpone it's going to suffer. The
physical drawback determines the transmission
postpone, and the MAC influences the opposition
of the radio channel. They are each beyond the
scope of this paper. The IDDR objectives to
decrease the queuing put off and shorten the path
period for postpone sensitive packets. Before
describing how IDDR affords the put off-
differentiated services, we first look at some
exciting houses of the hybrid potential discipline.
Then, we suggest two powerful mechanisms to
decrease the end-to-end delay of put off-touchy
packets.

3.3.2 Packet Weight

Each packet header consists of a eight-bit weight
to symbolize the stage of put off sensitivity. The
bigger is the weight, the greater postpone-
sensitive is the packet. IDDR makes use of the
burden values to build distinct ability fields with
exclusive slopes as follows:

A’ = o + Packet Weight / Oxff (12)

Wherein Oxff is the maximum of the 8-bit weight.
A larger o’ price means better weight of the depth
potential field. Accordingly it's miles tougher to
pressure heavy packets with larger weight out of
the shortest paths than mild ones with smaller
weight. They may at once occupy most of the
buffer along the shortest paths. The backlog
crammed via the heavy packets will in addition
reject the light ones. IDDR will locate different
nodes and paths to cache the mild packets to
improve their throughput, whilst the shortest paths
are used to ahead the heavy ones to decrease their
quit-to-quit delay. Once a node receives a packet
with a non-0 weight, o’ could be calculated to
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shape an assistant routing desk relative to the
primary routing table hooked up the use of the
authentic fee of a. Note that IDDR just builds
more than one capacity fields temporally and
regionally, however does now not maintain all of
the feasible fields (at maximum 256) throughout
the complete community all the time, which can
lower the implementation overhead. Moreover,
Rule 1 might be disabled for put off-sensitive
packets. In different words, put off-sensitive
packets aren't cached for the cause of decreasing
the give up-to-stop postpone.

Potential
[¥% )

sink node x node v

Fig. 3 The Slope of the potential field. The solid
line represents the longitudinal section of depth
potential field; the solid dots on the horizontal
axis are nodes; the short vertical bars over the dots
denote the normalized queue length of these
nodes.

3.3.3 Precedence Queue

To further lower the queuing postpone, IDDR
employs the priority queue mechanism to permit
the postpone-sensitive packets to be transmitted
prior to the alternative packets. Specially, the
maximum heavy packets are transmitted first and
the others are ranked in step with their weights.
The packets with the equal weight are ordered in
line with their arrival time.

3.4 Design of IDDR set of rules
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3.4.1 Method of IDDR

Don't forget a WSN with exclusive excessive-
integrity or put off-sensitive applications. Permit ¢
be the identifier of various packages. The
intensity capacity area is crucial because it
presents the fundamental routing feature. It is
constructed primarily based at the intensity value
of each node. At the beginning, the depth values
of all the nodes are initialized to Oxff, besides that
the default depth of the sink is 0. The sink first
sends a intensity replace message, the nodes one
hop away from the sink attain their own intensity
by using adding 1 to the depth fee within the
update message and then ship new update
messages with their personal depth values.
Similarly, all of the other nodes can acquire their
own intensity with the aid of receiving replace
messages from their acquaintances who already
know the depth cost. A couple of sinks may also
exist in huge scale wsns. Consistent with the
system of the intensity potential subject
production, those sinks will periodically broadcast
their replace messages of intensity.

3.4.2 Construction of depth capacity area

The nodes acquire these update messages,
examine the special depth values from unique
sinks, after which pick the nearest sink as its
destination. If the smallest depth value isn't
always unique, the node can select one of them
randomly. Clearly, whilst a couple of sinks exist
in a large scale WSN, IDDR will naturally
partition the complete networks into subregions
controlled through special sinks. Therefore, IDDR
can paintings in big scale wsns with a couple of
sinks. Each node calls for the depth and queue
length of its pals to make forwarding choices.
How often to update the depth and queue period
among friends is quite important due to the fact
too small duration ends in a lot overhead while
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too large period results in imprecise records.
IDDR defines a most update ¢ program
languageperiod (MUI) and a Least update c
language (LUI) among two successive

Update messages. MUI is continually larger than
LUI. The update messages have to be despatched
between a LUI and a MUI at least once. If no
message is acquired from a neighbor in the course
of two muis intervals, this neighbor can be
considered useless, and IDDR will recalculate the
intensity and different related values. An update
message can be sent when someone of the
subsequent events happens: (1) MUI timer
expires. If the elapsed time in view that sending
the final replace message exceeds the MUI, a new
update message might be despatched right away
irrespective of whether the depth or queue period
has modified. (2) Queue length version exceeds a
sure threshold. If the queue length of a node has
numerous 10 percentage compared with that
within the remaining a hit update message, and
the elapsed time exceeds the LUI for the reason
that ultimate update message. (3) intensity
modifications. If the depth of a node has
modified, and the elapsed time exceeds the LUI
because the remaining a hit replace message.

4 PERFORMANCE ANALYSIS

As a decentralized set of rules, the proposed
IDDR set of rules wishes to be strong to assure its
ordinary running. In this section, we are able to
prove that IDDR is strong and throughput-most
reliable the usage of the Lyapunov drift method.
To use the approach, we count on that IDDR
operates in slotted time with slots normalized to
crucial gadgets n, n 2 {0; 1; 2; . . .}. The period of
the time slot may be LUI of replace messages.
Except, due to the fact IDDR makes a speciality
of supplying differentiated services at the routing
layer, we expect a proper MAC layer protocol is
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provided in wsns. Balance. The network is solid
beneath a policy if the sum of the range of
backlogged packets in the network has an upper
bound that does not depend upon the initial
situation. Network potential region. All of the
price matrices (c) i that could be supported over a
community G composes the community potential
vicinity LG.

F(c)ab 0,f(c)a,a=08a,b, c (13)

The status quo of equation (15) outcomes from
the reality that the sum of the exogenous float is
equivalent with the sum of the information that
reaches to the sink whilst the community will
become solid.

5 EXPERIMENTAL EVALUATION

IDDR is proved strong as long as the exogenous
arrival fees are interior within the network ability
location in remaining segment. On this segment,
we are able to evaluate whether IDDR can
provide excessive statistics-integrity and delay-
differentiated services using experiments.

5.1 Experimental Setup

The testbed is comprised of 10 sensors as proven
in Fig. 4. There are one records-integrity software
App 1 with weight of zero and one put off-touchy
application App 2 with weight of 200. Nodes
eight and 4 are the supply nodes of Apps 1 and 2,
respectively. Each of the 2 kinds of packets have
paths to the sink. One path has 3 hops even as the
other one has 4 hops. The electricity of the sensor
nodes except from node 1 is set to five to permit
node 4 and node eight to reach each of the two
paths. To evaluate the effectiveness of IDDR, we
let node nine generate history traffic that transmit
alongside the shorter path with 3 hops. As a result,
the shorter route can be extra congested than the
longer path. If IDDR works generally, the
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excessive-integrity utility App 1 will pick out the
longer course if the shorter path is just too
congested, even as the postpone-touchy packets of
App 2 will pick out the shorter path with 3 hops to
achieve small quit-to-give up put off. The
parameter a in IDDR is about to 0.4. Site visitors
technology. Source nodes four, 8 and 9 generate
packets at interval of 20 ms. Both of App 1, App 2
and the background traffic begin from five 2d and
App 1 and the historical past traffic cease at 25 2d
even as App 2 ends at 45 second. The packet size
iIs 25 Bytes. The buffer size in each node is 8
packets. The LUI of the depth and queue length
data is two hundred milliseconds and the MUI is
20 seconds. Performance metrics. To research
whether IDDR can offer high integrity and
occasional end-to-end put off, we use the average
drop ratio and packet postpone because the overall
performance metrics. To gain the give up-to-quit
postpone suffered through a packet, the sink needs
to subtract the packet ship time from the packet
get hold of time. For the reason that packet send
time is assigned by way of the sender, time
synchronization is required amongst all of the
sensor nodes to obtain correct end-to-cease put
off. In our testbed, we use node 1 to synchronize
the clock of all the sensor nodes. The strength of
node 1 is set to the maximum price, 31, to make it
may talk with all the other sensors. At the start of
our experiments, node 1 sends a packet to all of
the different sensors to restart their clock

6 SIMULATIONS

To evaluate the overall performance of IDDR in
huge-scale wqps, a series of simulations are carried
out on the TOSSIM platform built in tinyos.

6.1 Simulation Setup

Fig. 10 suggests a randomly deployed rectangular
community and 3 tracking regions. Six hundred
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nodes spreading over a one hundred 100 meters
square form a flat multi-hop community. There
may be only one sink living on the center, and the
communication range is 6 meters. The specific
deployment configuration is summarized in table
1. There are three applications running over the
community from one hundred s to a hundred and
sixty s: APP 1 is one excessive-integrity software
generating packets with weight of zero at the
sampling rate of four Kbps. APP 2 and APP 3 are
put off-touchy applications and generate packets
with weights of fifty and two hundred,
respectively at the sampling fee of eight Kbps.
Fig. 10 suggests the positions of the tracking
regions. And desk 2 describes when and how
these applications generate packets.

6.2 Excessive-Integrity services

On this subsection, we examine the capability of
IDDR to offer high integrity services. Only the
primary resource Discovery and Implicit Hop-
through-hop charge manipulate (Rule 1) features
that are designed to assist high-integrity offerings
are enabled, at the same time as the put off
differentiated service is shielded, this is, the
packet weight of all the applications are 0. Desk
three shows the throughput beneath mintroute and
IDDR with distinct a. The 3 programs have
generated totally three; 571 packets. IDDR (a %
zero:6) receives 2,893 of them and IDDR (a =
0.4) gets 3,142, but mintroute and the shortest
course algorithm (IDDR with a = 1.0) receive
1,599 and a pair of,106 packets, respectively.
Those results indicate IDDR substantially
improves the throughput.

Numerous packets which are in all likelihood
dropped under different routing algorithms are
cached for a short time and sooner or later attain
the sink in IDDR. Therefore, IDDR successfully
smooths the bursts and prevents the burst packets
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from losing. On the contrary, mintroute drops
maximum of the burst packets. Even though the
shortest route algorithm (IDDR with a ¥ 1:zero)
performs an awful lot better than mintroute, each
of them acquire fewer packets at the sink out of
the bursting time (100 s a hundred thirty s),
while iddrs continue to get hold of lots.

Rule 1 plays an essential role in improving the
throughput. It guarantees that the excessive
packets are efficaciously cached and prevents
them from losing. Any other simulation
experiment has showed this announcement:
without Rule 1, the throughput of IDDR (a =0.6)
and IDDR (a =0.4) drops to 2,192 (from 2,893)
and a pair of,333 (from three,142), respectively.
Further, Rule 1 certainly slows down the
transmission costs in a hop-by-hop manner.
Whilst the trails among the source nodes and the
sink are full of packets, the supply might be
pressured to decrease its charge. Fig. 12 illustrates
that the supply node does no longer inject all of
the packets generated by the programs into the
community for the duration of the bursting time
(one hundred s a hundred thirty s), which
confirms that the implicit supply price manage
endowed via Rule 1 is effective.

6.3 Different considerations
6.3.1 Power performance

Energy is the most important useful resource for
Wsns. The energy efficiency of IDDR is
investigated. In all simulations, we use a easy
linear strength version. Due to the fact that
sending a packet desires extra electricity than
receiving one, without loss of generality, we
expect that 3 gadgets of power ate up for sending,
and a pair of units for receiving. Table 7 offers the
electricity consumption in keeping with acquired
packet that is generally used to assess the energy
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efficiency. The result show that IDDR with a %
zero:6 and a Y zero:4 need to spend more
electricity to correctly switch a packet than the
shortest course algorithm. The primary cause is
that the non delay- touchy packets could ought to
journey more hops (see Fig. 15) to be cached in
the idle and/or under loaded areas. But, it's far
worth to higher services with a few more
electricity expenditure.

6.3.2 reasonable Routing Loops

It's far proved that the time-invariant potential
area is loopfree. Alas, the queue duration
discipline in IDDR is a time-variant field, and
we've indeed discovered the routing loops. An
ordinary routing loop is caused by a neighborhood
minimum capacity, that's a hole in our bowl
version. On the starting, nodes around this
minimal potential node may additionally ship
their packets to it, so this hollow can be stuffed up
after a while. Once the potential of this node is
going higher than that of any nodes round it, it's
going to send again the packets simply obtained
from the associates, which causes a routing loop.
We agree with that this type of loops is affordable
due to the fact the node with a regionally
minimum capability acts like a packet pool to
cache the immoderate excessive-integrity packets.
Be aware that, a feature of this kind of loops is
that they simply arise in two hops.

7 CONCLUSION

On this paper, a dynamic multipath routing
algorithm IDDR is proposed based totally at the
concept of ability in physics to fulfill the two
distinct gos necessities, high facts fidelity and
coffee quit-to-quit put off, over the same WSN
simultaneously. The IDDR set of rules is proved
strong using the Lyapunov go with the flow
theory. Moreover, the test outcomes on a small
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testbed and the simulation outcomes on TOSSIM
display that IDDR can substantially improve the
throughput of the excessive-integrity applications
and decrease the quit-to-cease postpone of delay
sensitive applications thru scattering exclusive
packets from unique programs spatially and
temporally. IDDR also can provide appropriate
scalability due to the fact handiest local facts is
required, which simplifies the implementation.

Further, IDDR has ideal communication
overhead.
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