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ABSTRACT

Wreless sensor network consists of a large number of randomly distributed including integrated sensors, data
processing and communication unit of small nodes through wireless self-organized network. Cloud computing refers
to the delivery of services and the use of pattern, refers to the network to on-demand, scalable way to obtain the
desired service. The paper presents development of cloud computing system based on wireless sensor network
protocol and routing. Experimental results show that using wireless sensor for cloud computing optimization is
efficient.
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INTRODUCTION

Wireless sensor network is a data centric, someesobetween nodes is not needed, so should notdzkin the
wireless sensor network routing protocol of tradiil. Second, the flow of data in wireless senstwarks is many
to one, the needed information is generally derifrenin a regional, after data fusion, to obtain teguired
information, and then sent to the destination nednk node, delivered to the user by its unity.

Wireless sensor network in the physical environnjghtThe changing external environment (such &srimittent,
antenna communication link incidents lead to nekwtask load changes) can seriously affect the fanadf the
system, which requires the sensor nodes can chaitigehe environment and timely adjust its workisigite. In
addition, the change of the network topology atsguires the system can well adapt to the dynan@aging.

The network layer is equivalent to the human cémgeavous system and brain, responsible for thestréssion and
processing of information perception layer, complosé various private network, Internet, cable andelgss
communication networks, network management systmscloud computing platform. The application laigethe
network and the user (including people, organizegtiand other system) interface, it combines with itidustry
needs, realize the intelligent application of théeitnet of things. The industry characteristicsthad Internet of
things is mainly embodied in the application aréasthe green agriculture, industry monitoringbpa security,
city management, remote medical treatment, inttiigHome Furnishing, intelligent traffic and enviroental
monitoring and other industries have the IOT agian.

Because the energy of the wireless sensor netwadk s limited, so the routing protocol must beigiesd to be
energy efficient in the first place, it is an imtaont index to measure the energy efficiency ofrtheing protocol.
Sensor network is not only to choose the path efiessage transmission energy consumption of smalglso to
consider the network point of view, select the beéal energy consumption of nodes for routing, witih greatly
prolong the network life cycle, while the energysehsor nodes and the bandwidth is limited, butqulaa dual role
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in sensing and routing, so the routing protocolinexs the use of minimal resources and costs ah msipossible,
to provide the most effective data routing function

2. Resear ch and application of wireless sensor network in Internet of things

Wireless sensor network is a new network techngladych is composed of a large number of randongiriuted
include integrated sensors, data processing andgneoiation unit of small nodes through wirelessnoek and
self-organized network, all nodes cooperate to detam specific task. It integrates sensor teclgylembedded
computing technology, modern network technology,relgiss communication technology and distributed
information processing technology.

IOT cloud computing platform and intelligent netwdrased on it, can be based on sensor networkg dsita for
decision-making, change the object to control tebavior and feedback. For example, according tdothghtness
intensity adjusting lamp light, according to theniote flow automatic adjust the red green ligheiwal, over the
years to focus technology and product developnrettie mobile Internet and the Internet of thingsisashown by
equation (1).

P (mm) = P (m M) = ﬁ[l ~K© (m,s)W(m s P (mm-1) (1)

Wireless sensor networks generally use the randepfogment of nodes deployment, self-organizatiotwoek.

But the node Properties Limited in WSN, make itgiole for the network topology changes dynamicadly,the
routing protocol WSN has become an important rebedirection [2]. This paper first analyzes thelrges and
classification, WSN network routing protocol.

The physical world network system is composed ofows kinds of tangible objects, including wirelessnsor,
items and computer, the Internet of things; thdgeats are fully interconnected in physics. Notyothlat, it is the
physical and virtual world to communicate with easther, things can make the physical world infoioratis
automatically accepted the virtual world, physiearld wisdom and information to be able to commatgcwith
people, to achieve human development wise purposes.

Because most of the nodes only need to have tteetdatsmission function, do not need to have thktyako
control, ZigBee technology node from the devicesdivided into 3 classes, RFD (reduced functioniagy RFD
memory is small, low power consumption, as the @@mode in the network, only to send and receigeads, does
not play a transponder / function of router, ashiswn by equation (2) [2].

C(k) = E{lak) - 4, ()][atk) - 1 ()]} @)

TinyOS is specifically designed for operating systeensor developed. In the TinyOS the program tisesesC
language is the C language and its expansion,e@dmponent / module and TinyOS execution modetdam
event driven together. The nesC component Moduted(rie) is Configuration (connection configuratidle)f two.

Compiled in modules in the main code, in the cotioas configuration file in all components and mieduare
connected into a whole.

The electronic label general preservation of etedtr data format, in the practical application, #lectronic tag
attached to the object surface. The reader iskalswn as the readout device, electronic data canobpecontact
reading and identifying the stored in electronigstaso as to achieve the purpose of automatic blgeognition.
Further through the computer and the computer métum realize the object recognition informationllection,

processing and remote transmission and other maragdunctions, as is shown by equation (3).

1
= ®3)
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The basic components of ZigBee wireless networkudtes the coordinator (Coordinator) router (routmyl the
terminal node (end device), the core of these l@sigponents are a complete, with standard IEEES02\ireless
transceiver and the microprocessor (SCM) on-chiiesy SoC (also known as wireless microcontrolleegause
the ZigBee 2007 and ZigBee RO software stack isensmmplex, large memory space and large processing
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capacity, therefore, need to wireless microcorgrdtias the ability, to upgrade to the ZigBee 20B0Rprotocol
stack.

Many types of sensors in wireless sensor network &adetectable, include earthquakes, electromagneti
temperature, humidity, noise, light intensity, gw@®, soil composition, the size of moving objeths, speed and
direction of the surrounding environment in a vigrief phenomena. Given the broad application prospemicro
sensor technology and wireless networking technpofogwireless sensor network based on MEMS [3].

PV = DI xy), x0(%.%) @

2~ Y1 y=y

The processor module is the core of wireless sensdes, the node responsible for equipment contask
allocation and scheduling, data integration andsmaission and other key task, considering the hchaacteristics
of the wireless sensor networks, as the centraluleodardware platform, in addition to the basicfgenance
should have a like singlechip's should also haeectaracteristics of the network need appropri@teas high as
possible integration, by the size limit, the moduleast be able to integrate more of the key compisnafithe node.

3. Development of cloud computing system based on wireless sensor protocol and routing

The sensor node energy and storage capacity isliveitgd. Because of the observed object withinnear the

deployment of a large number of sensor nodes, a dath may and other nearby nodes collect dataibe¢he data
sampled by sensor nodes are the same or simiéarettundant information, the transmission of dathcensume a
large amount of energy of nodes, it is not necgstathese data are sent to the sink node. Thiginejrouting

protocol with data fusion capability, in order tmgrove the bandwidth utilization [4]. Nodes in v&ss sensor
network most nodes unlike traditional Ad hoc netwiora kind of fast moving.

System TCP/IP protocol stack sensor network sintibathe traditional Internet network, including tpéysical
layer, data link layer, network layer, transpostdaand application layer, five layer protocol, qgared with the
traditional Internet protocol stack in additionpfcol stack sensor network also comprises a pomaragement
platform, mobile platform management and task manmsmnt platform, as is shown by equation (5).

N2
F=>>d (i)x"(i
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Service Oriented Architecture (SOA) abstract owt Hervice architecture of IT, its function to ceagsained
services form, each of the services will clearlpwhthe business value, then, these customers (plsoloa the
company, it may also be a company's business paitoe can get these services, the specific tedgyolegardless
of the background to achieve. Further, if the cogtocan find and bind the available services, solThsystem in
these behind the services can provide greaterbfléxi SOA emphasizes the service first; businessl IT
alignment, and construct the flexible thought, dhese can be very good to help cloud computing gésrin
demand rapid response service platform. So con#igense of SOA and cloud computing combined, §iNeplay
to their respective advantages, to provide a mpemd&PC middleware architecture perfect.

The LEACH protocol selects a random sensor node atuster head nodes, random to ensure that thke dat
transmission between cluster head and base s&tiergy consumption cost evenly allocated to alssemodes.
The selection principle is: each sensor node rahgdg®nerates a random number between 0, 1, if dinelam
number is less than the value T, and then the twte the cluster head node.

The sink node is a fixed or mobile nodes, have neorergy, more powerful data processing power aothge

capacity. The sink node will be controlled from external network receives commands sent to theoserles

within the detection area, as well as the datastrassion of sensor nodes to the external netwduk,external

network transmits to the server. Server is useddoeiving the detection region of the data, ther usn remote
access server, so as to obtain the target stateriafion and the realization of the configuratiowl ananagement of
sensor network, release detection task and othetifuns, as is shown by equation (6).

L-1
H,=- XP()log,p() 6)
=0
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The SPIN21 protocol is mentioned three basic haakisimegotiation mechanism. (1) a randomized meshani
When the gradient has multiple link at the sametinodes are randomly selected, the extended SRiN2&col is
the default resource reminder mechanism based @ragheement, when resources are plentiful, theofighe
SPIN22 is the three handshake negotiation mechamit@n the resource is below a preset value, Itreduce the
number of involved in data transmission. On the h&PIN21 and SPIN22 are simple and efficient qarolk,
without maintaining per neighbor state.

The cloud infrastructure delivery and usage pastetirough the network to on-demand, easy extensiys to
obtain needed resources; generalized cloud congpaérvice delivery and usage patterns, througméteork to
on-demand, scalable way to obtain the desired ariihis service can be IT and software, Intermat,also other
services. The core idea of cloud computing, the maing resources connected by a network of unified
management and scheduling, constitute a computsmurce pool to users on demand service.

4. Experiment and Analysis

NS is a scalable, simulation tools to configure gmdgrammable time driven, which is composed of REA
simulator development. In the NS design, the use€Cef and OTCL two programming languages, C++ is a
relatively fast running speed but slow language; @anguage is used to implementation of networkiqual,
prepare simulation engine the bottom of the NS; OT&slower, but can quickly convert the scriptdaage, just
and C++ complementary, so the OTCL language is usedll kinds of parameter configuration simulation
simulation of the whole structure.

Wireless sensing circuit consists of sensor, ampl#&nd modulation circuit, completed the measured current to
the power conversion, and a preliminary processsugh as signal shaping, amplification, and them se the
general circuit, analog quantity to amount of dataversion and processing after appropriate towlhreless
transceiver module, wireless transceiver modulethadvireless transmission [5]. General signal ssing circuit
and wireless transceiver module receives the peweply part of the sensor nodes, to provide thaired energy.

Sensor network routing protocols, such as routireggeol for multiple energy aware, directed diffusiand rumor
routing query based routing protocol, GEAR and GEMting protocol based on geographic location, ingut
protocols SPEED and RelnForM to support QoS. Senstwork MAC protocol should first consider the ene
saving and scalability, then considering fairnesciency and real-time performance. In the MA@daof energy
waste is mainly manifested in the idle listeningt receiving the necessary data and collision metrassion.

Directed diffusion is a data center and the routngchanism based on the query, the biggest feasutbe
introduction of the concept of network gradientddahe communication mechanism of local routing atgm in
wireless sensor network. The ant population moddbiology network gradient thought itself sourcengrally
defined as attribute value and direction. Attribwdues can be based on the data rate, power aramuc
information to determine the direction, the neighln@des by the receiving node to send interestieguiata
diffusion, as is shown by figurel.
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A routing protocol cluster structure, and it isstlr structure capable of data fusion in the ctuséad, reduce the
amount of data transmission to the whole netwohe Basic idea of LEACH protocol is through the @mdcyclic
selection of cluster head, the whole network enéwgy average assigned to each sensor node, wdricteduce the
network energy consumption, improve the survivaktiof the entire network to it.
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CONCLUSION

Strategy of cloud computing security is more useesh user is safe, because so giant user grocip,ceaner to
cover the Internet, as long as a web site was Harge or a new Trojan virus, and you will immediatee

intercepted. The paper presents development ofl@omputing system based on wireless sensor nefwotkcol

and routing. These routing protocols for wireleessor networks is designed based on the specifiicagion

environment, in different conditions, different pyools exhibit different properties, therefore, mainsay what kind
of protocol optimization.
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