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Abstract: Problem statement: For the purpose of supporting application servicethe Ubiquitous
Sensor Network (USN) environment, efficient proaeg®f stream data that occur in the sensor nodes
and relevant utilization technologies are beingligtl. Approach: The conversion of various sensor
stream data that occur in the sensor nodes intsosettata suitable for use in the upper-level
application system is required through sensing dataitoring by applying meta-database from the
middleware on the server sidBesults: In the earlier developed sensor data processistesy
unnecessary search and operation were performedtfre middleware on the server side as for sensor
stream data that occurred in the same sensor madete similar areaConclusion/Recommendations:

In this study, sensing cache technique is usededficdent sensor data stream processing system is
designed and built to reduce the redundant serdarstteam processing.
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INTRODUCTION database each data stream processing. This type of
database access is quite unnecessary in the rafture
Recently, with the development of Ubiquitous USN environment. The reason is because the events i
Sensor Network (USN) technology, necessary data fothe USN environment occur repeatedly in a particula
environmental monitoring, logistics surveillance, space or node and because database is requesting th
building management could be received through @ame metadata excessively when dealing with sensor
wireless network from various small sensors. Wita t data (Akyildizet al., 2002; Maddet al., 2005).
development of these technologies, various types of This study proposed sensor stream data processing
sensors were used in USN environments and sens@schnique-Sensor Stream Cache Technique (S2CT)
data generated from the nodes also changed vetgchnique and S2CT system-which efficiently proedss

complicated. Metadata is defined and used in otder sensor data stream and excessively improved atzess
define the information of these sensor nodes. Whilghe database.

such a large amount of metadata generated from the
network, it is a cause to increase the data trg:ttmdm Igelated ; ch: A study on the data stream is actively
from sensor nodes. And because of the increase

amount of data, data processing time of sensormod%n?ebrway Sm r:h'et fml? of th_e gutrr:ent ngjter_natl_onal
increased but the lifetime of sensor network redute atabase. Such interest recognized the need ofelfy

a sensor network system currently being built,istat ©f the DBMS for other areas in existing businessaar
metadata are stored by entering data directly @n tpthrough the (_Jlevelopment of_ the Internet. Sucr_l girea
server middleware, dynamic metadata are storetigto t data processing technology is used to control trew-
database of server middleware by collecting onopléci bank data management and provide intensive security
basis. And when sensor stream data packet is serfi€rvices for the packet stream on the (Kawastenad,
optimal sensor data is configured by obtaining the2006; Botts and Robin, 2007; Stonebrakeal., 2006)
information needed for meta database where cotlectelnternet. In addition, correlation analysis on URL
information are stored. But data collected fromssen filtering and different network stream has beenduse
network come in the form of repetitive stream,dt@ss more complex stream processing.
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MATERIALSAND METHODS

As the lifetime of the network remains in battery
the USN environment and life of the sensor network

Stream data processing technology has beemaintains fpr a long time as possible, efficient
used, as shown in (Fig. 1) in the environment whichmplementation of storage manager of sensor data
sensor data continuously flows through the wireles$tream or sensor stream data compression are being

networks.
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Fig. 4: Sensor metadata

334

actively studied in the field of technology. Buhet
study on sensor stream data and optimization of
metadata is very lacking (Golab and Ozsu, 2003).

TinyDB is a Ubiquitous sensor network system and
a DB system for TinyOS environment which performed
in MOTE sensor hardware developed in U.C Berkeley,
USA. Considerations for the development of program
in sensor networks include sensor’s limited battery
problems, loss of communications, impossible
environment to maintain. Although programmers db no
consider these things, TinyDB will start appearams
one of the measures that the system is resporfsible
But, TinyDB regarded, unlike the concept of built-i
DBMS where work independently under the operating
system of TinyOS that is built into each sensog th
whole sensor network as an abstract concept and
regarded the whole sensor network as a database.
Figure 2 data that multiple sensors detect on the
network are stored in one table named ‘sensors’ and
work in a way that stored information transformgoin
Tiny SQL (Madderet al., 2005).

But, TinyDB has caused many problems when you
use in reality because of unnecessary approacheto t
sensor network in practical use of USN environment
and unnecessary data processing in sensor nodes.

Stream Data Cache Technique (S2CT):

Sensor data stream processing: USN environment
sensor data stream processing refers to optimized
information organization by using a combination of
metadata and data packets when the packet data come
from the sensor networks for an easier use in upper
application. These sensor data stream processing is
largely composed of three steps.

Step 1, as shown in (Fig. 3), come packets-which
consists of header information such as the ID okge
nodes and sensor data values. But the top appiicati
services cannot be used directly because it regjuire
different information such as the location of senso
nodes in addition to sensor node’s sensing datesal

Step 2, server middle ware, as shown in (Fig. 4),
uses the ID of the node from the database whicle hav
metadata of sensors bring the metadata required for
sensor nodes.

Step 3, the combination with the packet data
incoming from sensor networks and the data obtained
from the database will be optimized necessary
information for upper application as showrg(b).
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S2CT sensor data steam processing system: The
S2CT system consists of components such as Sensor

Interface, Sensor Data Ana layer, Metadata DB, &ens

2 3 Cha.ng 1 ! ..
A SR e Database, Data Manager, Data Optimizer, Cache,eCach
Manager as shown in (Fig. 6) in order to handle a
Fig. 5: Optimization data variety of sensor data streams:

e Sensor Interface: provide a common interface for
various sensor networks

i e Sensor Data Analyzer: examine the error packet or
null value for Sensor Data Packet coming from the

| sensor network and classify the index data required

d|| Cache | for search for metadata
manager ‘ e Cache/Cache Manager: Cache Manager provides

cache information to data optimizer if there is

Sensor data analvzer cache information by comparing classified sensor
index data and cache data, retrieves data from
Metadata Database to store in Cache

e Data Optimizer: Use the information sent from the
Cache and optimize the packet data of sensor
networks

« Data Manager: The information configured from

Service laver

Fig. 6: System structure

Table 1: Experimental result (S2: S2CT, T: Tradi#t

1h 2h sh 4h Data Optimizer provides data as Data Manger is an
Node s2 T s2 T s2 T s2 T appropriate upper layer application
DBaccess 87 226 111 325 118 400 131 448
Amount 221 324 399 447 The S2CT system, unlike the other sensor stream
of packet data processing system, applies Cache techniguks an

processes the data faster than in other systentstd\n
And the optimized information will be provided thet verify the performance of the proposed S2CT system,
upper application or if necessary will be storedain simulation environment was configured and partial
database to accumulate sensor information. system was configured to measure performance.

RESULTSAND DISCUSSION S2CT system implementation and simulation: For
) _ ) critical cache capability simulation in S2CT sysfem
The S2CT technique improved the basic method ofjnyOS-based Telos platform model was used for
sensor stream processing. As for the processing @fd  sensor nodes and JDK 1.6 and MySQL were used to
this technique, if sensor stream data firstly tnaitt®d 1,4 software development platform. As for simigat
from sensor network is delivered, index data fee@h o0, the nodes were installed in a particulaaar

data(lj E[:)rocessmg 'St Clgsf'féed' Su%h cIas_sﬁu(ajdtdatSa and temperature change events were detected through
used 1o access mela database and acquire calar Sengq cangor nodes within the precinct. And depending
data is acquired after using metadata. But sinee th
. L . the events that occur, database access and recovery
sensor dat_a is optlm_lzed, the data obtalr_1ed froen th ere measured for data packets that are sent. And o
database is stored in the cache. And in the S2C ) '
measurement, S2CT technique was used to measure the

technique, for the sensor data packet collecteelr,aft .
first you should figure out at a cache whether inde number of database access and unapplied database

information of sensor data packet and metadataxinde?cC€SS number. Through this, it was tested to diguit
information are the same. And if necessary metaiiata NOW much the proposed technique can reduce the
the cache is retrieved, cache uses metadata tmippti Number of database access number.
sensor data packet and metadata optimization. And As to simulation configuration environment, ten
metadata used should be located on the top ofatieec Nnodes were installed in area A to compare the numbe
so that the next incoming packet is to be retriefeed  of times an event occurs and the number of packets
the first time. However, if the data does not exist database access number in the case with S2CT
necessary metadata was obtained in the same way &hnique applied or in the case without S2CT
the existing database and optimization proceeded. technigue on hourly basis.
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