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Abstract In the application development process is an important task to improve the quality of the data is the
principal means for achieving the functional requirements of the wireless sensor network applications because it
is the data obtained in the real world. It should be possible to meet the requirements for the quality
improvement to those detailed for improving the quality in a short period of time for developing a prototype
of an application and low cost. However, development of the existing methods can not be satisfied
simultaneously in order to use a consistent abstraction because antinomical relation between ability of
description and ease of description. In this paper, we propose a meta-data designed to support the improvement
of data quality through abstract modeling language is also used in combination to a multiple of the other.
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(Table 1) Default Value of Group—Level

Design of Group Level Initial Setup Value
Network Topology Tree Type
Data Compression No
Encryption No
Condition of Selecting Leader Random
Condition of Selecting Member All
Processing Location Inside Network
Clustering Yes
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function GENERATEGRoUPMODEL(dataflowModel)
groupModel —makeGroup(data flow M odel)
return groupM odel

end function

: function MAKEGROUP(inputModel)

head « inputModel.root
group — vertex with Group
if head.equals(DataSource) then
group.append(LeaderNode)
group.append(MemberNodes)
else
if head.equals(DataSink) then
group.append(Sink)
else if head.equals(FusionPoint) then
group.append(LeaderNode with
FusionOperator)
else if head.equals(AggregationPoint) then
group.append(LeaderNode with
AggregationOperator)
end if
for each child in head.children do
group.append(makeGroup(child))
end for
end if
return group
end function

[Fig. 41 Algorithm1 of Data Flow Level to
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: function cENERATEROLESET(groupModel)
roleSet « makeRole(groupM odel, roleSet)
return roleSet

end function

: function MakeRoLE(inputModel, roleSet)

if inputM odel.root.equals(MenberNodes) then
roleSet.add(MemberRole with

SamplingTask & SendingTask)

1
2
3:
4z
5
6
T

else
group «— inputModel.root
if group.leader.cquals(Sink) then
roleSet.add(BaseStationRole with
ReceivingTask for each
member in group.members)
else if group.leader.equals(LeaderNode) then
leaderRole «— vertex with LeaderRole
if group.leader.contains(Operator) then
leader Role.append(DpsrationalTask)
end if
roleSet.add(leader Role with
ReceivingTask & SendingTask
for each member in group.members)
end if
for each member in group.members do
roleSet « makeRole(member)
end for
end if
return roleSet

: end funection

[Fig. 5] Algorithm2 of Group Level to Node
Level

wel e Pl aFEE 2dS FH499 Group

oA makeRoleS T &3 BAS AlZetK(1-28). 4
A1 makeRole?] YJ#EREE-S ZA}F5laL, MemberNodesS!
2] obdA o) o3l A E 7136, 83)). o] T

& Groupel”] wiiiel,
Groups E=tH9). 39 259 Y= Sinkel”] UH
ol 2112710l o) t)-8-3}= BaseStationRoles 4
st Hl22F(ReceiveTask) e} $ 24 SHH(10-113).
o] & dld 152 7t Wol sl makeRoleS &
(19-21%) A= 3}-?4 15 disiA = Roled]
SR, ool M= k5ol sldshie Groupol

ole wdle] HAY @ el

st
A}A
4

E

&= flet ot dlolel AA| It
32 48X makeRoles &3
o] A% %7 ®7]¢] Ay} LeaderNodedl sl
LeaderRoleo] A/ ¥ t].(12-183). TA] WIH & % o]
&34 makeRole®] AASES Wy ©AlEtaL, wdhS
7183} makeRoleol 10141, 918 o] MemberNodes$!

= t)$-3H= MemberRoles 2Hd 3tt(6-78). ©]
gl 2o glo]A MemberNodes}H.t} 519

0*7} EABHA ¥7] wlEolth Al ZEol

2] 27 Roles &S 4 Ath Roled] 44

Z} le«] deploymentCondition®l] 7]1%314, 24
3= Nodedl] &S 4383k}, BaseStationRole
2221 ID9] gro] 021 =9, LeaderRole2 ©]
3lue] Node®, MemberRole2 ©]® Role®™
A3l girk

FE

r-{n

o4 WSN ol Z&)7l0]41 7] Hle]e) &
A903t7) 918 vekelolE HAS Aeesl

e olFANA A A AU g Z2
b uv} 712k el E4& N4lsta
F AR WEE 5 gk 7]

5k 2~
[R=1 1_—1?3—2]—_!‘

LA A ARG g Ve

¢

b

=
[
g to ©

VS

N
p
it

T
1)
01'

~N
==

[e]
i
. fo
=

O>“

T
L)

=

=

=
Nk
Hy of

fo

(5
4

A=)

TN
1o %

oo
o

N
N
X,
2

B
ot

o
3
1w
ot <

5

2~

Y
)

/q] ] /\—hﬂo g;\

A8 EE]E

o E4e s

WSN 01 7 Woﬂﬁ APagw
o A9l 7 Ae® Bl

% vlolg £ A4S 213 vEl dlolE] AAE 7]
Ho® Augow S85E WON Z9) 9= Ao
el 178t o ol

REFERENCES

[1] LF. Akyildiz, W. Su, Y. Sankarasubramaniam, and

198 1 Journal of Digital Convergence 2014 Sep; 12(9): 193-199



Metadata Design Proposal for Improving the Transmission Quality in Wireless Sensor Network

E. Cayirci, "A survey on sensor networks,” IEEE
Commun. Mag., vol.40, No.8, pp. 102-114, 2002.

[2] LS Ba, RP. Dick and PA. Dinda,
"Archetype-based  design:  Sensor  network
programming experts,” Proc. Intl. Conf. on

Information Processing in Sensor Networks, pp.
85-96, 2009.

[3] L. Mottola and G.P. Picco, "Programming wireless
sensor networks: Fundamental concepts and state
of the art” ACM Comput. vol.43,
pp.19:1-19:51, 2011.

[4] M. Ceriotti, L. Mottola, G.P. Picco, A.L. Murphy, S.
Guna, M. Corra, M. Pozzi, D. Zonta, and P.
Zanon,"Monitoring heritage buildings with wireless

Surv.,

sensor networks: The torre aquila deployment,”
Proc. Intl. Conf. on Information Processing in
Sensor Networks, pp 277-288, 2000.

[5] W. Seah and Y.K. Tan, Sustainable wireless sensor
networks, chap 13, InTech, 2010.

[6] J. Zhao and R. Govindan, "Understanding packet
delivery performance in dense wireless sensor
networks,” Proc. Intl. Conf. on Embeded networked
sensor systems, pp. 1-13, 2003.

[71 GP. Picco, "Software engineering and wireless
sensor networks: Happy marriage or consensual
divorce?,” Proc. FSE/SDP Workshop on Future of
Software Engineering Research, pp. 283-286, 2010.

[8] F. Losilla, C. Vicente-Chicote, B. Alvarez, A. Ihorra
and P. Sanchez, "Wireless sensor network
application development: An architecture-centric
mde approach,” Software Architecture, ed. by F.
Oquendo, vol.4758, pp. 179-194, 2007

[9] P. Boonma and J. Suzuki, "Moppet: A Model-Driven
performance engineering framework for wireless
sensor networks,” Comput. J., vol 53, No. 10, pp.
1674-1690, 2010.

[10] J.B. Lim, B. Jang, S. Yoon, M.L. Sichitiu, and A.
G. Dean, "Raptex: Rapid prototype tool for
embedded commnucation systems,” ACM Trans.
Sen. Netw., vol. 7, pp. 7:1-7:40, 2010.

[11] SR. Madden, M.]J. Franklin, J.M. Hellerstein, and

W. Hong, "TinyDB: an acquisitional query
processing system for sensor networks,” ACM
Trans. Database Syst., vol.30, pp. 122-173, 2005.

[12] M. Welsh and G. Mainland, "Programming sensor
networks using abstract regions,” Proc. Conf. on
Symposium on Networked Systems Design and
Implementation Vol. 1, pp. 3-3, 2004.

[13] D.Gay, P. Levis, R. vonBehren, M. Welsh, E.
Brewer, and D. Culler, "The nesc language: A
holistic approach to networked embedded systems,”
Proc. ACM SIGPLAN 2003 Conf. on Programming

language design and implementation, pp. 1-11, 2003.

A & #(Jeon, Hye Kyoung)

7 <1995 2¢ ¢ A Hit
(3

1999 8¢ QIS AHrFs}
IHFHAAY

<2002 92 ~ 20061 8€ = Sl
Shal AFE AR dA R

<2009 49 ~ 20134 12¢€ @ o]~
Ef A

- FlREok AR, A UES A, I FE 2 AFERIE U

- E-Mail : jhk7010@nate.com

gk 9k A(Park, Yang Jae)

-1990 84 : QIslthetal R}
3t (FEHAAD

- 2003 84 ¢ Qlepeigta HAALT
83 (FsHA

- 2001 2€ ~ 2002 12 © @olH|
o} 97 97 A4 A7

19934 29 ~ A4 AW T
sk AFE s} wg

+ E-Mail : parkyj@gachon.ac kr

Journal of Digital Convergence I 199



