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Abstract

In this paper, we propose the building method for the unified IoT service platform between the

variety of legacy systems with the heterogeneous structures and the operating environments. To

accommodate the structural diversity of legacy systems, we develop a virtual

and

interface abstracting method. By this, the new platform

integrated structure

can use the data sources of the

legacy systems as if the data source is in the new platform. In a manner without modification of the

legacy systems with performing minimum tasks, we proposes a model that can be integrated without

affecting the availabilities of the legacy systems.
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[Il. Real-time Virtual Integration Model

1. Real-time Virtual Integration Concept
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Table 1. Union Query Example
QR Query Statement
Type
Zincode select measurementType in (waterlevel,rainfall)
szed and measurementDatetime in (20150101-20150228)
and zipcode in (61253-61255)
aPS select measurementType in (waterlevel,rainfall)
based and measurementDatetime in (20150101-20150228)
and position in (34.125,126.532,10)

2. Implementation of Integration Server
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Table 2. Development and Experiment Environment

Div. Information Description

JAVA (JDK 7)

Programing Language

Development

) Web Dev. Framework
Environment

Spring Framework 3

JPA Provider Hibernate 4

Operating System Cent OS 7

Exgcut\on Servlet Container Tomcat 7
Environment

DBMS MySQL 5

ol uf, d& AAS sl Aot 3= F
Table 33} 7t} Table 39 Yelt AHELS
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Table 3. Legacy System Information for Integration
Div. Information Description
macAddress macAddress of legacy system
information of sensors in
Syste
m Sensors legacy DB(ID, measurement
Info position, measurement type)
diglect DBMS  Type(MySQL, Oracle,
etc.)
tableName target table’s name

valueFieldName value field’s name

datetimeFieldName datetime field’s name

datetime format pattern

datetimeFormatPattern exiyy-MM-dd HH:mm:ss

DB variablelnfo méasurement type L

Sche ex: temperature, humidity, etc.

me measurement position
positioninfo ex: GPS position, zipcode,

etc.

a multiply Coefficient that will
needed value standardization

unitTransform Coefficient ex: om — m : x0.01, kg — g

© x0.001
DB databaseUrl DB access path
Acces databaseUsername username for DB access
S

Info. | databasePassword password for DB access

A YA Al zEle] DB AH
DIAE AX3 4= 9l O]UH, 31]7%1 A" A o] 29 84
= ARNAE A Agd 5 A F
skl B3 #e EEe ] )3k Table 39 AREC]
DIAC = At DIA® v A -wir} A H ol 423
of 2ol sloF & DBl tigh HEA4 R 4 DB 7|0} 4
1iE T dlolE Aol Bagk FH A9S Fdse
Walolt), A= Xqié Q% ’6‘}—‘5 DIA®] macAddress&
T



Real-time Virtual Integration of heterogeneous system and Union Query System

111

oA HAA Alz=Hlell tigk HEIF ARGt o3 ¥y
g AN A=) DB ABjo] DIAZ} AX| & A7)
glo] k¥ A7} #)
Ho] & ohe LR ER A mEel it o]
AREAL7E dlolE] 23] WHE YEs o dAA A=
PFow el dHA o R 235 St 7
Y HE RES %’% e B
HAN Al=HlEe] HHEE &
= 7Is% oH WES
R T ﬁJJr'— Fgste] *}4‘-’%}01]711

A~ F

=
)

’

N
—
!
= ol o
_>LE01

i)
_—ﬂ mlo fo

]_

of Hj
frox@ it ol oz,

g
Jfat
tlo
J?i
o_>L
of
ol

¢

=
=

to 2 [» O
LA}
[
S

N
=
£m
it
_1
Og(:
Lo
:L

o,

T

m
]

oy
o

=R
ox
Fo
(9%
il
lo,
)
olf
tjo
e
i
)
>
oo
>
I

ol

ol
4

ot xo

T =

lo 2L

A

o

ol fo, &
S =

=
o
o
oo
1o fo
_0|L
rr
o
1>
o
fitl
o of
El){_!
a4
et
>,

£
N
R
=
©

T

e et

fo
N

i
o
>,
[
o

o,
vl
=2
=
ol
e
o
tok
it
2
o
ol
=
a3
=)
N
>,
>,

Mo o rot

o
o,
=
o
o
|
o
{0 _1)1,
o
)
3l
i
=2

[d
u
=
oo
x
rr
1
ofr
o)
r
=
O
v
N
)|

Moo
[0 o

ﬂ«
m&a‘i >

e N2 [ o o oplo
1

2o o |
i

S

tt

3. Implementation of DIA
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Table 4. Data Translation Testing overview

job description
scheme :table name, fields name,
prepare three .
experimental legac datetime etc.
" gacy DBMS : MySQL 2sets, PostgresQL

databases
1set

legacy system’s access information

(DB path, username, password etc.)
legacy system’s sensor information

(sensor ID, type, position etc.)

enter the sensor
information to collect
on integration server

o151t} olol ARgA} AN Ed A=
g A4S Frke Aasiih

Table 5. Legacy systems for Real-time Union Query

Description

¢ OS : Windows Server 2008

DBMS : MySQL 5

¢ Data
measurementType @ Waterlevel
measurementDatetime
20150630~20151231
measurementZipcode :

e OS:Cent0OS7

« DBMS : MySQL 5

¢ Data
measurementType : Rainfall
measurementDatetime
20150930~20160331
measurementZipcode :

Legacy Systems

System #1
(sensorld : 1)

50000

System #2
(sensorld : 2)

50001

experimental bus information system
data transformed result

experimental parking information
system data transformed result
experimental water information system
data transformed result

check the data in
embedded DB while
chainging the sensor
informaion
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1 DB1: in fields - 0 row
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speed,
t A
SyStem registered
legacy data query data

2 r— 100 rows  datetime format :

—
data transform/store yy-MM-dd tmasformed &
HH:mm:ss stored data
100 rows
request : scheme info. DBMS :

3 | Sd————— | DB2: PostgreSQL
—~ :
return : scheme info. IF:':(IHQ main fields :

s tém Measured_value,
legacy data query d)'S‘ measured_datetime
> ata
4 < 100 rows  datetime format:
data transform/store yyyy-MM-dd trnasformed &
stored data

request : scheme info. DBMS : 200 rows
S aa—

5 D D83 : MysQL
return : scheme info. water Info. main fields :

system value,
legacy data query data observatedate trnasformed &

6 e e S 100 rows datetime format : 5(;£d data

data transform/store yyyy-MM-dd rows

Fig. 7. Flow of Data Translation Test

2. Union Query
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e OS : Mac OS X 10.11

e DBMS : PostgreSQL 9.4
¢ Data
System #3 measurementType : Rainfall

(sensorld : 3) measurementDatetime

20160101~20160630

measurementZipcode : 50002
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Fig. 8. User Interface for Union Query
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Table 6. Result of Real-time Union Query

Query Condition : Type in (waterlevel,rainfall)
Datetime in (20150630-20160630)

Zipcode in (50000-50002)
result data from system #1,#2,#3

measuredDatetime measuredValue sensorid stationld

Test 1 2015-06-30 00:00:00  0.231 1 7
2015-06-30 00:00:00 0.5 2 184
2015-06-30 00:00:00 6.5 3 53
2015-06-30 00:10:00  0.226 1 7
2015-06-30 00:10:00 0.5 2 184
2015-06-3000:10:00 . 3.5 3 53~
Query Condition : Type in (rainfall)
Datetime in (20150630-20160630)
Zipcode in (50000-50002)
result data from system #2,#3
Test 2 measuredDatetime measuredValue sensorld stationld
2015-06-30 00:00:00 0.5 2 184
2015-06-30 00:00:00 6.5 3 53
2015-06-30 00:10:00 0.5 2 184
2015-06-30 00:10:00 3.5 3 53

Query Condition : Type in (waterlevel,rainfall)
Datetime in (20150630-20151231)

Zipcode in (50000-50002)

result data from system #1,#2

Test 8 measuredDatetime measuredValue sensorld stationld
2015-06-30 00:00:00  0.231 1 7
2015-06-30 00:00:00 0.5 2 184
2015-06-30 00:10:00  0.226 1 7
2015-06-30 00;10,00 0.5 2 184 _

Query Condition : Type in (waterlevel,rainfall)
Datetime in (20150630-20151231)

Zincode in (50001-50002)

result data from system #2,#3

Test 4

measuredDatetime measuredValue sensorld stationld
2015-06-30 00:00:00 0.5 2 184
2015-06-30 00:00:00 6.5 3 53
2015-06-30 00:10:00 0.5 2 184
2015-06-30 00:10:00 3.5 3 53

3. Means of Experiments

olef 3 AL Bl WA F Ak 7IE ATeke] AL
&3} 2k WA, oneM2M EF[1]0] dAA A28 AFS
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¥ olo|t]olE ulgro 2 AMERIEY 3o A3tsh
to|g #a FAL A}ZM] golste] A|Fsl2 2, JBoss Data
Virtualization[12]& o] &3 o dag A1 ‘Ex do|EA]
Eo] P2 Ao] ASY qlolk Ao w doly 3 &8l

PFsst.

V. Conclusions
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