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Abstract The emergences of GeoSensor and researches about GIS have promoted many researches of

u-GIS. The disaster application coupled in the u-GIS can apply to monitor accident area and to prevent

spread of accident. The application needs the u-GIS DSMS technique to acquire, to process GeoSensor

data and to integrate them with GIS data. The u-GIS DSMS must process big and large-volume data

stream such as spatial data and multimedia data. Due to the feature of the data stream, in u-GIS DSMS,

query processing can be delayed. Moreover, as increasing the input rate of data in the area generating

events, the network traffic is increased. To solve this problem, in this paper we describe TRIGGER

ACTION clause in CQ on the u-GIS DSMS environment and proposes data source management. Data

source weight table controls GES information and incoming data rate. It controls incoming data rate as

increasing weight at GES of disaster area. Consequently, it can contribute query processing rate and

accuracy

Keywords : u-GIS, Disaster, Data Source, Data Stream Management System

1. Introduction

As the emergence of the GeoSensor, the research of
the u-GIS is progressed. The GeoSensor can obtain
information such as temperature, humidity, spatial
information and multimedia information. The u-GIS
requires real-time processing technique about the
GeoSensor data.[1, 2, 3]

Data Stream is continuous and real-time data to be
input to system. The DSMS(Data Stream Manage—
ment System) manages and processes data stream.
Recently, the growth of the DSMS requires u-GIS
DSMS that process Spatial-temporal Information and
Multimedia Information. The u-GIS DSMS consist of
GES(GeoEdge Server) and GSS(GeoStream Server).
GES coupled with GSN (GeoSensor Network) collects
data in GeoSensor and manages it. The GSS

processes data stream inputted from GES locally

distributed. Also, the GSS samples and analyzes
information by registering CQ.[4, 5, 6, 7]

The u-GIS DSMS can be applied to a disaster
monitoring  application. The disaster monitoring
application real-timely observes a specified area and
prevents the accident and spreading disaster such as a
fire and an earthquake. To support them, the GSS
receive real-time data stream from sensor measuring
temperature and surveillance cameras detecting
current state when the disaster was caused.[8, 9]

For example of a disaster monitoring application,
each GeoSensor periodically and continuously acquires
information such as temperature and humidity in order
to prevent and to detect a fire of school and a robbery
case in the library. Suppose a case which installs the
surveillance camera in dangerous area and observes it.
At this time, in a lecture room of a building in the

school, a sensor near it detects high temperature and
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realizes it is continuously increasing. In this case, the
sensor management system requires the following
analysis.

Foremost, in order to correctly analysis the disaster
area, the system increases sensing speed of the area
detected with high temperature. Next, the system
provides the state of disaster area as multimedia data
to control surveillance cameras at the area in order to
watch the damage in the area. Finally, the system
monitors neighborhood area using other cameras in
order to notice the reason of accident and prevent
spreading the accident.

For the situation, the u-GIS DSMS needs many
in the disaster monitoring

following  require

application.

* TRIGGER ACTION has to be appended into CQ
For the GSS
analyzes the sensed data from GeoSensor and
detects the accident area. And then, the GSS

(Continuous  Query). example,

executes the surveillance camera in accident area
by TRIGGER ACTION that obtains the multi-
media data of the accident area. So, accident
multimedia data from the surveillance camera

should be obtained in the accident area.

GSS incoming data is transmitted from locally
distributed GES. If the GSS receives from locally
distributed all of GES that transmits the same
incoming rate, when occurs the accident, to
process multimedia data and spatial data occur
delay of query processing in the GSS, and network
traffic increase.

Until a recent the DSMS is conducted research
load But,

incoming not

shedding and CQ optimization.
of the GSS

thoroughgoing enough Data Source Management so

about
input adaptor is
that solve delay of query processing and network
traffic increase. Also, the CQ of the DSMS is not
state of TRIGGER ACTION, so occurred accident is
not thoroughgoing enough rapidly measure.

In this paper, TRIGGER ACTION states clearly
DSMS and introduces processing method. Data Source
Weight Table suggests technique which the GSS
reduces delay of query processing and prevents
network traffic. TRIGGER ACTION of the CQ in the
u-GIS DSMS observes predefined threshold that is
environment temperature from GeoSensor. If over the
threshold, accident area related the GES controls

surveillance camera and obtains multimedia data. Data

A
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Source Management uses Data Source Weight Table
that remains the GSS. Data Source Weight Table
manages the GES that connected the GSS and
controls incoming rate of the Data Source in the
accident area and far from the accident area. The
Query divides the GES so that the GSS prevents
delay of query processing. Then filtering data is
transmitted into the GSS by the GES. Because of
reduces data volume, the GSS will reduce delay of
query processing and could more than exactly
analyzed data.

The remainder of this paper is organized as follows.
Section 2 describes the related work. Section 3
describes this paper.
describes executed TRIGGER ACTION and Data

Source Weight Table for Data Source Management.

background in Section 4

Section 5 shows the performance evaluation using
simulation tool. Section 6 concludes this paper and

mentions future work.

2. Related Work
2.1 DSMS(Data Stream Management System)

The DSMS is processed the Data Stream which it
is transmitted continuously sensing data from the
GeoSensor. The data stream has some features that
arrives order of time and continuous and infinite.
Until a recent researched representative DSMS model
STREAMI[10] Aurora[11], COUGARI[12],
TelegraphCQ[13]. STREAM registers adaptive queries

in main server, and variety of data is received from a

is and

lot of GES. Stream Server is cashing data until
received new data. The drawback of cash model can’t
divide query to the GES because of query registers
Thus, STREAM

traffic. According to incoming data rate can’t prevent

main server. increases network
delay of query processing.

Aurora uses the load shedding technique which the
method discards data or use approximate technique
because occurs memory overflow when a volume data
receive from GES. Because of load shedding technique
is not difficulty guarantee of accurate analysis.
COUGAR perform pre-aggregation with the GES of
middle area. But the drawback has not flexibility
about query register because the technique registers
previously query. TelegraphCQ uses resource sharing
to each other queries. Resource Sharing need
scheduling about query processing when the accident

is caused because of registering many queries about
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the same stream.

2.2 Trigger Action

Trigger Action is an operator which is automatically
processed by DBMS when the event defined in DBMS
is caused. Trigger Action process actions related with
trigger pre-defined if the condition is true in case the
event is caused.

In u-GIS DSMS disaster monitoring applications
observe accident area from GeoSensor and need the
definition of trigger action to acquire multimedia data

for controlling surveillance camera in accident area.

3. Background

Fig. 1 shows monitoring application of DSMS for
disaster detection in u-GIS. The GSS connecting GES
(GeoEdge Server) receive data stream from data
source as shown as below figure. GES is connected
with GSN (GeoSensor Network) connecting sensor
and surveillance cameras. The dispersed GES is
connected GSS which receive sensing data of
GeoSensor and video data of surveillance cameras.
The GSS shows present situation of processed queries
through GeoSensor Monitoring Tool. The following
Fig. 2 shows structure of GSS.
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Fig. 1. GSS is Connected with GES Structure

The data source of GES, surveillance cameras and
database which store geometric information are
inserted into GesStream Server through input adaptor.
Data Stream is transferred through Database, Web,
and Monitor after those which process CQ processor

are sent into Output Stream.

Fig. 2. GeoStream Server Processing

4. Data Source Management in GSS

In this chapter, we present the Data Source
Management at the GSS in case the system is added
with the TRIGGER ACTION at the CQ or an accident

occurs.

4.1 TRIGGER ACTION in continuous query

The TRIGGER ACTION is the operation which
performs automatically in case the event expressed at
query is executed. Then, Disaster Monitoring
Application of a u-GIS DSMS registers a query by
adding the TRIGGER ACTION. If the condition which
generates the TRIGGER ACTION of query registered
is satisfied, the application generates an output stream
for the TRIGGER ACTION. Generated the output
stream is connected with a service expressed at the
TRIGGER ACTION.

SELECT ts, locationX, locationY,
AVG(IS1.temperature) as Indoor
FROM  InputStreaml IS1, InputStream?2 IS2
WHERE IS1.GESID = IS2.nodelD
WINDOW RANGE 5ms SLIDE 3ms TYPE ts
INTO OutputStream
TRIGGER ACTION GeoPoint(NC1, locationX, location Y)
AFTER Indoor > 40

Fig. 3 describes a example of the TRIGGER
ACTION in CQ. The execution of the TRIGGER
ACTION describes execution of conditions in AFTER
clause and BEFORE clause. Because data stream have
infinite length, it use sliding window operation that

process certain part of data. Commonly, sliding win—
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dow uses aggregation operation in data stream.
Aggregation operation in CQ needs rename for execu—
tion of TRIGGER ACTION. The aggregate rename is
described the condition of AFTER clause or BEFORE
clause that perform TRIGGER ACTION in CQ.
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Fig. 3. Example of TRIGGER ACTION

After it receive by the GES server having Geo—
Sensor data and a DBMS which spatial data were
stored, an input adaptor conveys data stream to a CQ.
Data Stream conveyed are processed and analyzed
through a CQ. If average of the temperature about
data analyzing data stream is above 40°C, the appli—
cation executes automatically the TRIGGER ACTION.
And then the TRIGGER ACTION is connected with a
surveillance camera. The surveillance camera through
the TRIGGER ACTION transmits image data such as
type of data stream through an input adaptor and

displays accident state.

4.2 Data Source Weight Management Table

The GSS receives a data source through an input
adaptor. For example, data are transmitted from data
source to the GSS. There are types of data such as
environment information data(included with temper-
ature or humidity) which are generated by the Geo—
Sensor, spatial information data which are stored at
DBMS, and image data which filmed by a surveillance
camera. Generally, after the weight of the GES is
granted similarly from each data source, the data are
transmitted to the GSS.

In case an accident occurs, however, the data
generated at accident area must need fast and
accurate analysis in order to prevent secondary
accident. According to this case, the GSS increases
the weight of area which an accident occurred. Then

data which occur at an accident area should be

D A1 A23.(2009. 06)

entered more than data of other areas. However
network traffic is increased because data granted with
the weight are fast entered. And delay processing a
query occurred for processing an image data received
by a surveillance camera. To solve the problems, the
GSS grants the weight of data source which divides
the event level according to generating dangerous
rate. The GSS need the Data Source Weight Table to
manage the weights.

The Data Source Weight Table was organized from
<GESID, DSType, EventLevel, Weight>. The GESID
manages unique ID of the GES connected with an
input adaptor. The DSType 1is type of data
source(such as the GeoSensor data, a Database data,
Multimedia data) which is received from the GES.
The EventLevel shows dangerous rate from 1 level
until n level. The GSS apply differently the weight
according to dangerous rate and adjusts incoming rate
of data source.

For example, we assume that the EventLevel was
set up by 5 level if basis level is 3. Each data source
was granted by 3 level of the weight. The GSS was
of the GES. First, GESID from 1 to
3 are a GeoSensor data transmitted at the GES.
Second, GESID 4 is a spatial data transmitted by a
spatial database. Third, GESID 5 is an image data

transmitted by a surveillance camera.

connected with 5

<Data Source Weight Management Table>

GESID DSType Eventlevel | Weight
1 |GSN 3level | 100%
GSN 3level | 100%

GsN 3level | 100%

Spatial Database | 3level | 100%

IS

GeoStream Mulimedia Data_| _3Level | 100%
Server
GESID1 GESID2 GESID3 GESID4 GESID5
@ (=) (=) &
Spatial Multimedia
GeoSensor Network Database Data

Fig. 4. Data Source Weight Management Table

If the temperature of GESID 1 is increased above
standard, the GSS senses a danger of area with
GESID 1. In this case, the GES of the event
occurrence area is increased by 5 level of the
EventLevel, and the method set up the weight from
100% to 200% in order to increase incoming rate of
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data. In order to receive data of related building, the
method increased GESID 4 connected with spatial
database, received building data of GESID 1 sending
snapshot query, increased EventLevel of GESID 5 to 4
for receiving related multimedia, and received
multimedia data to control surveillance camera.
Conversely, the GES without relation with an area
which an accident was generated turn down load of
the system which lowers the EventLevel. And then
the GSS analyzes accurately data of area which an
accident was generated.

Table 1. Event Change Table according to

accident occurrence

GESID DSType EventLevel Weight
1 GSN 5Level 200%
2 GSN 2Level 50%
3 GSN 2Level 50%
4 Spatial Database 4Level 150%
5 Multimedia Data 4Level 150%

4.3 Distributed Query Processing to GES in GSS

When some area has accident, the data inflow of
accident area is increased. In addition, because the
video data of surveillance cameras and the spatial data
are increased, the network traffic has increased. In
order to reduce work load of query processing, the
GSS register parts of query to GES. Fig. 5 shows
distributed query processing to GES.

SELECT ts, locationX, locationY, AVG(IS].temperature) as
Indoor
FROM InputStream1 IS1, InputStream2 IS2
WHERE IS1.GESID = IS2.nodeID
WINDOW RANGE 5ms SLIDE 3ms TYPE ts

INSERT INTO GESID1  INTO OutputStream

FROM GESID4 TRIGGER ACTION GeoPoint(NC1, locationX, location Y)
AFTER Indoor > 40

Map GeoStream

GESID4 Data GESID1 oy

Spatial
Database

Fig. 5. Distributed Query Processing to GES

When the event is caused, the method sets the
weight per each data source. The incoming rate of
data source has fixed by weight, and the query of

GSS distribute to GES. In order to distribute many of
the queries in GSS, the queries which related
information of accident areas register to GES.
Therefore, the data of processed query is inserted to
GSS. Because the data size is reduced, the spatial data
of accident areas and the video data of surveillance
cameras can process rapidly. Moreover, because the
query processing rate is increased, it can obtain

correct data of related accident.

5. Performance
5.1 Experiment Environment

The system for performance evaluation was
progressed in HP ProLiant DL380 G5 Server with
2GB memory and Intel Xeon 1.86GHz CPU, and the
algorithm was implemented with C++ in Microsoft
Visual Studio 2005. The data set is generated from
GES simulator. GSS is connected with 10 numbers of
GES, and the 6 GES send temperature data come from
GeoSensor. 2 GES send spatial DBMS information
storing spatial data and 2 remaining GES send
multimedia data of camera. Every experiment com-—
pares Aurora, STREAM and using data source weight
table managing data source and load balancing
between GES and GSS.

5.2 Accuracy of Query Processing

Next experiment analyses accuracy of query

processing in the accident area.

Accuracy of Query Processing
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Fig. 6. Accuracy of Query Processing

Because the Aurora used a load shedding method, it
dropped data which are generated by overflow at main
memory. So, accuracy of query processing is fallen
about accident area. As the STREAM uses data
cashing method until receiving new data, it has lower
accuracy than the Aurora. However, we could check

lower accuracy than the proposed method.
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5.8 Query Processing Time

Next experiment compares query processing rate of

accident area data.
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Fig. 7. Query Processing Time

Since the proposed method reduced the weight of
the data excepted accident area, it is faster data
processing with the accident area. Aurora and Stream
is received with the data which are granted by the
same weight from whole GES. Therefore, delay of
query processing is appeared for the accident area
data.

6. Conclusion and Future Work

In this paper, we propose the method which
expresses TRIGGER ACTION at the CQ in u-GIS
DSMS and which manages efficiently the GES. The
TRIGGER ACTION operation could be fast decided
the condition of an accident area, the Data Source
Weight Table granted differently the weight for each
GES according to dangerous level of an accident
The the

accuracy and the query processing rate, and the

occurrence. proposed method improves
network traffic of server reduce. In the future work,
the management method of data source when

simultaneous accidence has occurred is needed.

References
[1] Choong-Ho Lee, Kyoung-Hwan An, Moon-Su
Lee, Ju-Wan Kim, “Trends of u-GIS Spatial
Information Technology,”
and Telecommunications, ETRI, 2007.
Suang Ha Baek, Dong Wook Lee, Sang Hun Eo,
Weon 1I Chung, “Adaptive
Memory based

Trend of Electronics

[2]
Hae Young Bae,
Method

Management on

A

D A1 A23.(2009. 06)

(3]

(41

(5]

(6]

(7]

(8]

(91

[10]

[11]

[12]

[13]

Utilization Ratio to Process Continuous Query”,
Journal of KSISS Jun, 2009.

Suang Ha Baek, Dong Wook Lee, Gyoung Bae
Kim, Weon II Chung, Hae Young Bae, “Load
Shedding Method based on Grid Hash to
Improve Accuracy of Spatial Sliding Window
Aggregate Queries”, Journal of KSISS Jun, 2009.
B. Babcock, S. Babu, M. Datar, R. Motwani, and
J.Widow, “Model and Issues in Data Stream
System”, of ACM SIGMOD-SIGACT-
SIGART Symposium on PODS, 2002, ppl-16.
A. Jain., E. Y. Chang, Y. Wang., “Adaptive
Stream Resource Management Using Kalman
Filters”, Proc of SIGMOD, 2004.

A. Arasu, S. Babu, and J. Widom. “The CQL

Continuous query Language : Semantic Founda—

Proc.

tions and Query Execution,” Stanford University
Technical Report, 2003.

A. Arasu, B. Babcock, S. Babu, J. McAlister, ]J.
Widom,
for queries over continuous data stream” In Proc
of the ACM SIGMOD, June 2002.

C. Olston, J. Jiang, and J. Widom. “Adaptive fil-
ters for continuous queries over distributed data
streams” In Proc of the ACM SIGMOD. June
2003.

R. Motwani, J. Widom, A. Arasu, B. Babcock, S.
Babu, M. Datar, G. Manku, and C. Olston, J.

Rosenstein, and R. Varma, “Query Processing,

« .. s
Characterizing memory requirements

Resource Management, and Approximation in a
Data Stream Management System,” In Proc of
CIDR, 2003.

A. Arasu, B.Babcock, S. Babu, M. Datar, K. Ito,
R. Motwani,
Thomas, R.Varma, and ]J. Widom, “STREAM :
The stanford stream data manager”’, Proc of
IEEE Data Engineering Bulletin, Vol.26, 2003,
pp19-26.

D.J. Abadi, M.
Cherniack, C. Convey, S. Lee, M. Stonebraker, N.

Tatbul, and S. Zdonik, “Aurora: a new model and

1. Nishizawa, U. Srivastava, D.

D. Carney, U. Cerintemel,

architecture for data stream management”, The
VLDB Journal, 2003.

Y. Yao, J. Gehrke. “Query processing for sensor
networks” Proc of the CIDR Conf, January 2003.
S. Chandrasekaran, “TelegraphCQ : Continuous
dtaflow processing for an uncertain world” Proc
of the CIDR Conf, January 2003.



Data Source Management using weight table in u—GIS DSMS 33

Sang Ki, Kim

2008 Dept. of Computer Education,
Seowon University(B.S.)

2008~Present Master Student, Dept. of
Computer Science and Information
Engineering, Inha University

Research Interests : Spatial Database,
Data Stream, Sensor Network

Sung Ha Baek

2005 Dept. of Computer Science and

Information Engineering, Inha University

(B.S)

2007 Dept. of Computer Science and

Information Engineering, Inha University
M)

2007~Present Doctoral Student, Dept. of Computer Science

and Information Engineering, Inha University

Research Interests : Data Stream, Cluster, Location-based

Service

Dong Wook Lee

2003 Dept. of Computer Science and
Engineering, Sang Ji University

(B.S.)

2005 Dept. of Computer Science and
Information Engineering, Inha University
(M.S.)

2005~Present Doctoral Sutdent, Dept. of Computer Science
and Information Engineering, Inha University

Research Interests : Spatial Data Warehouse, Spatial
Information Management, Spatial DBMS in Ubiquitous
Environment

Warn Il Chung

1998 Dept. of Computer Science and
Engineering, Inha University(B.S.)
2004 Dept. of Computer Science and
Information Engineering, Inha University
@ (Ph. D.)
2004~2006 Senior Researcher, ETRI
2007~Present Instructor, Dept. of Information Security
Engineering, Hoseo University
Research Interests : Database, Data Stream, Moving Object

Gyoung Bae Kim

1992 Dept. of Computer Science and
Engineering, Inha University(B.S.)
1994 Dept. of Computer Science and
Engineering, Inha University(M.S.)
2000 Dept. of Computer Science and
Engineering, Inha University(Ph. D.)
2000~2004 Senior Researcher, ETRI

2004~Present Assistant Professor, Dept. of Computer
Education, Seowon University

Research Interests : Moving Object Database, Storage
System

Hae Young Bae

1974 Dept. of Applied Physics, Inha
University(B.S.)

1978 Dept. of Computer Science and
Engineering, Yonsei Univercity(M.S.)
1939 Dept. of Computer Science and
Engineering, Soongsil University(Ph.D.)
1985 Guest Professor, Univ. of Houston

1992~1994 Director, Electronic Calculations Office of Inha
University

1982~Present  Professor, Dept. of Computer Science and
Information Engineering, Inha University

199~Present Director, Intelligent GIS Research Center
2000~Present Emeritus Professor, Chongqing University of
Posts and Telecommunication, China

2004~2006  Director, Graduate School of Information and
Communication, Inha University

2006~2009 Director, Graduate School, Inha University
Research Interests : Distributed Database, Spatial Database,
Geometric Information System, Multimedia Databases




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /2008SeoulHangangL
    /2008SeoulHangangM
    /2008SeoulNamsanB
    /2008SeoulNamsanEB
    /2008SeoulNamsanL
    /2008SeoulNamsanM
    /2008SeoulNamsanvert
    /AgencyFB-Bold
    /AgencyFB-Reg
    /ahn2006-B
    /ahn2006-L
    /ahn2006-M
    /Algerian
    /AmiR-HM
    /Arial-Black
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /aritaM
    /aritaSB
    /BaskOldFace
    /Batang
    /BatangChe
    /Bauhaus93
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BlackadderITC-Regular
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolSeven
    /BradleyHandITC
    /BritannicBold
    /Broadway
    /BrushScriptMT
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Castellar
    /Centaur
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /Chiller-Regular
    /ColonnaMT
    /ComicSansMS
    /ComicSansMS-Bold
    /CooperBlack
    /CopperplateGothic-Bold
    /CopperplateGothic-Light
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Crayon
    /CurlzMT
    /Daum_Regular
    /Daum_SemiBold
    /Dotum
    /DotumChe
    /DungunB
    /DungunL
    /DungunM
    /DungunR
    /DungunSB
    /EasopB
    /EdwardianScriptITC
    /Elephant-Italic
    /Elephant-Regular
    /EngraversMT
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /EstrangeloEdessa
    /ExpoM-HM
    /FelixTitlingMT
    /FootlightMTLight
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FreestyleScript-Regular
    /FrenchScriptMT
    /FZSY--SURROGATE-0
    /Garamond
    /Garamond-Bold
    /Garamond-Italic
    /Gautami
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Gigi-Regular
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GloucesterMT-ExtraCondensed
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /H2gprM
    /H2gsrB
    /H2gtrE
    /H2gtrM
    /H2hdrM
    /H2mjrE
    /H2mjsM
    /H2mkpB
    /H2porL
    /H2porM
    /H2sa1M
    /HaansoftBatang
    /HaansoftDotum
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /HeadlineR-HM
    /HighTowerText-Italic
    /HighTowerText-Reg
    /HMKBP
    /HMKBS
    /HYbdaL
    /HYbdaM
    /HYbsrB
    /HYcysM
    /HYdnkB
    /HYdnkM
    /HYgprM
    /HYgsrB
    /HYgtrE
    /HYhaeseo
    /HyhwpEQ
    /HYkanB
    /HYkanM
    /HYmjrE
    /HYmprL
    /HYnamB
    /HYnamL
    /HYnamM
    /HYporM
    /HYsanB
    /HYShortSamul-Light
    /HYsnrL
    /HYSooN-MyeongJo
    /HYsupB
    /HYsupM
    /HYtbrB
    /HYwulB
    /HYwulM
    /Impact
    /ImprintMT-Shadow
    /InformalRoman-Regular
    /Jokerman-Regular
    /JuiceITC-Regular
    /Kartika
    /KristenITC-Regular
    /KunstlerScript
    /Latha
    /LatinWide
    /Love
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /MagicR-HM
    /Magneto-Bold
    /MaiandraGD-Regular
    /Mangal-Regular
    /MaturaMTScriptCapitals
    /MDAlong
    /MDArt
    /MDEasop
    /MDGaesung
    /MDSol
    /Mforgem
    /MHunmin
    /MicrosoftSansSerif
    /MingLiU
    /Mistral
    /Modern-Regular
    /MoeumTR-HM
    /MogfilB
    /MogfilL
    /MogfilM
    /MonotypeCorsiva
    /MS-Gothic
    /Msilnm
    /Msinham
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MS-UIGothic
    /MVBoli
    /NanumGothic
    /NanumGothicBold
    /NanumMyeongjo
    /NanumMyeongjoBold
    /NemoB
    /NewBatang
    /NewGulim
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NSimSun
    /OCRAbyBT-Regular
    /OCRAExtended
    /OCRB10PitchBT-Regular
    /OldEnglishTextMT
    /Onyx
    /PalaceScriptMT
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Papyrus-Regular
    /Parchment-Regular
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /Playbill
    /PMingLiU
    /PoorRichard-Regular
    /PostB
    /PrinceM
    /Pristina-Regular
    /PyunjiR-HM
    /Raavi
    /RageItalic
    /Ravie
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /San02B
    /San02L
    /San02M
    /San60B
    /SanBgB
    /SanBgM
    /SanBiB
    /SanBiM
    /SanBkM
    /SanBoB
    /SanBsB
    /SanBsL
    /SanBsU
    /SanCnM
    /SanCrB
    /SanCrK
    /SanCrL
    /SanDaL
    /SandArB
    /SandEgB
    /SanDfT
    /SandJg
    /SandKg
    /SandKm
    /SandMtB
    /SandMtL
    /SandMtM
    /SandSaB
    /SandSaM
    /SandSm
    /SandTg
    /SandTm
    /SanDungunSB
    /SanEgL
    /SanEgM
    /SanGw
    /SanHgB
    /SanHgL
    /SanHgM
    /SanIgB
    /SanIgL
    /SanIgM
    /SanIgX
    /SanJhR
    /SanKbB
    /SanKbL
    /SanKbM
    /SanKsB
    /SanKsL
    /SanKsM
    /SanNsB
    /SanNsM
    /SanPiB
    /SanPiL
    /SanPiM
    /SanPkL
    /SanPkM
    /SanPuB
    /SanStL
    /SanYb
    /ScriptMTBold
    /SD_SungkyongL
    /SD_SungkyongM
    /seevaa9
    /Seoul
    /SeoulCrysanthemum
    /SeoulHangangL
    /SeoulHangangM
    /SeoulNamsanB
    /SeoulNamsanEB
    /SeoulNamsanL
    /SeoulNamsanM
    /SeoulNamsanvert
    /ShowcardGothic-Reg
    /Shruti
    /SimHei
    /SimSun
    /SinBatangChe
    /SinGraphic
    /SinMun
    /SinMyungJoyakja
    /SnapITC-Regular
    /Stencil
    /SunM
    /Sylfaen
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /TempusSansITC
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /TSTNamr
    /TSTPenC
    /Tunga-Regular
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-Italic
    /TwCenMT-Regular
    /Uri
    /Utum
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VinerHandITC
    /Vivaldii
    /VladimirScript
    /Vrinda
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /YDI2002
    /YDIIrisL
    /YDIMokM
    /YDIPaintL
    /YDIPostB
    /YDIPostM
    /YDISapphIIB-KSCpc-EUC-H
    /YDISapphIIL-KSCpc-EUC-H
    /YDISapphIIM-KSCpc-EUC-H
    /YDISolL
    /YDISolM-KSCpc-EUC-H
    /YDISongL
    /YDISumM
    /YDIWebDotum
    /YDIWindM-KSCpc-EUC-H
    /YDIYGO160
    /YDIYGO310
    /YDIYGO320
    /YDIYGO330
    /YDIYGO340
    /YDIYGO350
    /YDIYGO360
    /YDIYMjO220
    /YDIYMjO230
    /YDIYMjO240
    /YDIYMjO310
    /YDIYMjO330
    /YDIYMjO340
    /YDIYMjO360
    /YDIYSin
    /YDIYuroB
    /YDIYuroM
    /YDSAH
    /YDSSH
    /YetR-HM
    /YjBACDOOBold
    /YJBELLAMedium
    /YJBLOCKMedium
    /YJBONMOKGAKMedium
    /YjBUTGOTLight
    /YjCHMSOOTBold
    /YjDOOLGIMedium
    /YjDWMMOOGJOMedium
    /YjGABIBold
    /YjGOTGAEMedium
    /YjINITIALPOSITIVEMedium
    /YJINJANGMedium
    /YjMAEHWASemiBold
    /YjNANCHOMedium
    /YjSHANALLMedium
    /YjSOSELSemiBold
    /YjTEUNTEUNBold
    /YjWADAGMedium
    /Ymjo440
    /YonseiB
    /YonseiL
    /YonseiLight
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


