Data Integration of Separated Databases Using Schema Based Approach

Swe Zin Win
University of Computer Studies, Yangon
swel288@googlemail.com

Abstract 2. Background Theory
2.1 Data Integration
Today, many business applications continue the
ongoing creation of separated data stores; data Data integration is the process of the
mining often requires data integration for thosdada  standardization of data definitions and data stmest
This process becomes significant in a variety of by using common conceptual schema across a
situations both commercial and scientific. The main collection of data sources. One important step in
contribution of data integration system is thatuse integrating separated data sources is matching
can focus on specifying what data they want rather equivalence attributes. Another important step is
than on describing how to obtain it. This paper determining which field in two databases referthi®
proposes a system for integrated access to data thasame data [6]. Integrating data sources involves
are related, but exist in separated databasesthi®  combining the concepts and knowledge in the
system, a data integration tool is created foredéht  individual data sources into an integrated viewhef
data that are stored in different databases. This data which isolates users from the individual syste
system will make integrated access based ondetails.
participant databases' export schemas by using data The main contribution of data integration system
dictionary and type dictionary. Each export schema is that user can focus on specifying what data they
contains information about attributes containing in want rather than on describing how to obtain ittaDa
each database. This system also defines attributeintegration system involves combining data residing

names, attribute types, and attribute length fdiea in different sources and providing users with a
that user wants to integrate and gives integrated unified view of this data. Data integration is the
results to user. process in which:

1. Takes as input two separated databases (export
1. Introduction schemas), and

2. Produces as output a single unified descriptibn

To efficiently retrieve information from separated the input schemas (the integrated schema) and
data sources, these source need to be integrated inassociated  mapping  information  supporting
one single system such that the user can retrieve t integrated access to existing data through the
desired information through the integrated systgm b integrated schema.
a single query. First solution is finding similéeg
between entities within data sources. Second soluti 2.2 Schema Based | ntegration
is finding the data elements that are most highly
associated to each column and then match columns A schema is a model of data sets which can be
that share these important data elements. In thisysed for both understanding and querying data.
system, second solution is used and data integratio Schema integration is the process of combininglloca
is based on participant databases' export schemaschemas into a global, integrated view by resolving
The schema contains information about dataconflicts present between the schemas [13]. Schema
elements. This paper is organized as follows: gives the best way to understand the semantidseof t
Section-2 presents the theory, objectives and lenef data. In schema based integration, system creates
of the data integration, Section-3 presents theexport schemas for participant databases. Each
proposed system architecture, Section-4 preseats thschema contains attribute names, attribute types, a
implementation of the system, Section-5 presergs th attribute lengths for each database. There are main
evaluation of the system, Section-6 presents thesteps for schema based integration as follows:
conclusion. 1. System performed object matching stage by using

information from export schema. Object matching is



important step for this system. Object matching is 3, Proposed System Architecture
based on object names of original databases. Objecg 1 System Flow Diagram

Matching is intended to determine which object in
one database corresponds to which object in another
It takes two database schemas and produces a Orade MySQL
mapping between elements of the two schemas that Database Database
correspond semantically to each other.
2. System performed attribute matching stage
depends on objects and export schemas. Attribute v v
matching is important step for this system. Matghin
attributes is based on attribute name, attribupe ty [ ES1 ] [ ES2 ]
and attribute length of original databases. Attiebu
Matching is intended to determine which attribute i
one table schema corresponds to which attribute in

[ Lot ] [ Lo2 ]

another. It takes two table schemas and produces 3
mapping between attributes of the two schemas that
correspond semantically to each other.

. . Data
The proposed system resolves naming conflicts Dictionary
and type conflicts by using data dictionary andetyp
dictionary.
Type

Dictionary

2.3 Objectives of the Proposed System

The proposed system used schema based approach
to resolve type conflicts and naming conflicts gsin
data dictionary and type dictionary. By integrating
separated databases, user can reduce data duglicati

and costing time for accessing data. This system ca Integrated
also resolve foreign key problem and primary key Oracle
problem. Database
2.4 Related Work

As related work, significant research progress has
been made towards Data Integration. First work is
interoperability of heterogeneous databases ubiag t
WWW by Gustavo Zanini Kantorski [6]. This work
presents a tool for integrated access to heterogesne Access Data from
databases through the Internet. The development of Integrated Database
such tool was based on two assumptions:(a) the use
of WWW resources for database access,(b)
integrated access to available information without
any conceptual schema, database or local
applications modifications. As a second waitkere _ )
has been an explosion of work [13]) in integrating Figure3.1 System Flow Diagram
heterogeneous databases using neural networks. This _ ) o
work involves extracting semantics, expressing them |0 Figure (3.1), the required abbreviations are
as metadata, and matching semantically equivalenfi€fined as follows:
data elements that present a procedure using &Sl is Export Schema 1 for Oracle Database.

classifier to categorize attributes and train araeu ES2is Export Schema 2 for MySQL Database.
network to recognize similar attributes. LO1is Local Objectl for Oracle Database.

LO2is Local Object2 for MySQL Database.
TOE is Table of Object Equivalence.
TAE is Table of Attribute Equivalence.
Figure.3.1 shows the system flow of this paper.
Input data is got from Oracle and MySQL data stores

A 4

Update Data to
Separ ated Databases




When system received data, system performed four4, System

I mplementation

steps as follow: 4.1 Database Design for Oracle Database

Step 1. System defined ES1 and ES2 for each

databases. ES1 is Export Schema of the Oracle DIAGNOSTIC_TESTS
H PATENTID NUMBER NOT MULL
Database and ES2 is Export Schema of MySQL TEST NAME  VARGHARZ NULL
Database. Each ES contains text descriptions for TEST_RESULT CHAR  NULL
TEST_DATE DATE MNULL

attributesin each database such as attribute names,

PATIENT_OPERATION

attribute types, and table names for each attribute DIAGNOSE INF

ORMATION PATIENTID

TYPE_OF _DISEASE VARCHARZ NULL
Step 2: System created LO1 and LO2 for each |pseAsename  varcrarz nuLL

databases based on ES1 and ES2. LO1 is Local
Object for Oracle Database and LO2 is Local Object
for MySQL Database. Each LO contaiagailable
objectsfor each database. Each object depends on
information of attributes contained in ES.

Step 3: After the creation of ES and LO, the system
creates TOE by matching LO1 and LO2. TOE is
Table of Object Equivalence. It contains objects th
can be access by client and attribute names fdr eac
object. By matching objects from LO1 and LO2, the
system can resolve foreign key problem.

Step 4: In this step, system creates TAEL...TAEn.
TAE is Table of Attribute Equivalence. TAE
contains information about attributes corresponding
with each objects containing in TOE. Number of

RESULT

NUMBER HOT NULL
OPERATION_NAME CHAR
SURGEON_MNAME CHAR

CHAR

OPERATION_DATE DATE

HULL
HULL
HULL
HULL

PATIENT

PATIENTNAME CHAR NULL
PATIENTNRC “ARCHARZ2 NULL
GENDER CHAR NULL
AGE NUMBER  NULL
DIVISIONNO  NUMBER  NULL
DIAGNOSE  WARCHARZ NULL
ADDRESS WVARCHARZ NULL
ROOMNO NUMBER  WULL

% PATIENTID NUMBER ~ NOT NULL

% Primary Key (PATIENTID)

DIVISION_INFORMATION

NO_OF_ROOMS  NUMBER NULL
NO_OF_DOCTORS NUMBER NULL
NO_OF_NURSES NUMBER NULL

% DIVISIONNG NUMBER NOT NULL

% Primary / Unigue Key {DIVISIONND)

i i DOCTOR_INFORMATION NURSE_INFORMATION
TAE is number of objects from TOE. When TAES &y NINFERT RGTHT | (NG RISETD NOVEFRROTNIL
were created, the system uses Data Dictionary and —name CHAR  NULL NURSE_NAME CHAR  NULL
.. T . DIVISIONNG NUMBER  NULL DIVISIONNG  NUMBER NULL
Type chtlonary for deCIdlng what attributes are SPECIALIZED_DIAGNOSE VARCHAR2 NULL RODM_NO  NUMBER NULL

same and integrate. Data Dictionary contains [iaPrimenyKey )

Sy Primary Key (NURSE_ID)

synonyms and default words for attributes. Type

dictionary contains type names and default type. By Figure4.1 Database Design for Oracle Database

creating Data Dictionary, the system finds out that

what two attributes are semantically matched. By 4.2 Database Design for MySQL Database

creating Type Dictionary, the system finds out that

what two attributes are typically matched. In this

diagnose

diagnese_type VARCHAR NULL

step, all matching for attributes are based on Data diagnose_name VARCHAR NULL
Dictionary and Type Dictionary. i i
After system performed above four steps, the f—tterterertion .o _dision information __
system set data to integrated databases. User ca:ﬂf;:‘r‘n":”ﬂme Eﬁ :ﬂ& %W,ﬁs T
access data from resulting integrated databaseself operationresut TEXT  NULL Ry Primary Key (division_no)
operation_date DATE  NULL

wants to update attributes to tables of separate

databases, user can update and can integrate after

update.

patient

% I INTEGER MOT NULL
Name TEXT  MULL
Nre TEXT MULL
SEX TEXT  MULL
Age INTEGER MULL
Div_No INTEGER MULL
Diagnese TEXT  MULL
Admigsion_No INTEGER MULL

% Primary Key {ld}

patientic

testdate

diagnosicte st % Admission Rlo N

INTEGER NULL Patiert_|d

testname TEXT NULL Guarelian_Name
testresuft TEXT ~ MULL Date_Of Admission TEXT

INTEGER NOT NULL
INTEGER NULL

TEXT

NULL
NULL

DATE  NULL "}gPrimary Key (Admission_Ne)

Figure.4.2 Database Design for MySQL Database




4.3 Sample Export Schema 1

Table 4.1ES1

Data Oracle Oracle Oracle

base

Schema

Table PATIENT PATIENT PATIENT _

Schema OPERATIO
N

Column PATIENTID | PATIENTNAME | RESULT

Name

Column number Varchar2 char

Type

Column 22 20 10

Length

Is no yes yes

Nullable

Table.4.1 shows sample export schema for oracle
database. It contains information of attributesrfro
Oracle database. In this sample table, some atsbu

in Oracle database are showed as sample.

4.4 Sample Export Schema 2

Table: 4.2 ES2

Data base | MySQL | MySQL | MySQL MySQL
Schema
Table patient patient patient | patient
Schema operation | operation
Column Id Name surname operation_|
Name name
Column int text text text
Type
Column 6 20 20 40
Length
Is no yes yes yes
Nullable

Table:

Table: 4.3 shows sample local objects for oracle
database. It contains available objects for oracle
database. One object contains one or more related
tables based on export schema. Assume that LO1
table contains “Patient Operation” object because
primary key (PATIENTID) of PATIENT table is
containing in PATIENT_OPERATION table as
foreign key. Attributes of PATIENT and
PATIENT_OPERATION tables are shown in figure
4.1.

4.6 Sample L ocal Object 2

Table: 44L02
Patient Operation
patient, patientoperation

Objects Name
Table name

Available Attributes Id (intege)

Name {ex?)

Nrc (tex)

sex fex

Age (intege)
Div_No (integel
Diagnose tex?)
Admission_No iftegel
operationnametéx?)
surnametexy
operationresulttéx)
date @late

Table: 4.4 shows local objects for MySQL
database. It contains available objects for MySQL
database. One object contains one or more related
tables based on export schema. Assume that LO2
table contains “Patient Operation” object because
primary key (ld) of patient table is containing in
patientoperation table asforeign key. Attributes of
patient and patientoperation tables are shown in

4.2 shows sample export schema forﬁgure 4.2.

MySQL database. It contains information of
attributes from MySQL. In this sample table, some
attributes in MySQL database are showed as sample.

4.5 Sample Local Object 1

4.7 Sample Object Equivalence

Table: 45 TOE

Available
Objects

Patient Operation

Available
Attributesin
Oracle

PATINETID (numbe})
PATIENTNAME (char)
PATIENTNRC {archar?d
GENDER ¢har)

Table: 43L01
Objects Name Patient Operation
Tablename PATIENT, PATIENT_OPERATION
Available PATINETID (numbej
Attributes PATIENTNAME (char)

AGE (numbe)
DIVISIONNO (numbe}

PATIENTNRC {archar?
GENDER ¢har)

AGE (humbey
DIVISIONNO (numbe}
DIAGNOSE {varchar?
ADDRESS yarchar?
ROOMNO fumbey
OPERATION_NAME ¢har)
SURGEON_NAME ¢ate
RESULT ghar)
OPERATION_DATE (@ate

DIAGNOSE {varchar?
ADDRESS yarchar?
ROOMNO fumbe}
OPERATION_NAME ¢€har)
SURGEON_NAME (ate
RESULT (har)
OPERATION_DATE (late

Available
Attributein

MySQL

Id (integel
Name {ex?
Nrc (tex)
sex fexd




Age (intege))

Div_No (integel
Diagnose tex?)
Admission_No itegel

4.9 Type Dictionary

Table: 4.7 Type stored in Type Dictionary

operationnametéxf Default Type Types
surnametexy NUMBER integer
operationresulttéxi) DATE date
date (late) VARCHAR2 text
NUMBER number
Table: 4.5 shows equivalence objects by matching \\;ﬁgg:ﬁgg Vﬁmhar
. . char
objects from oracle and MySQL databases. It cogtain VARCHAR? varchar

object names and attributes for this objects. s th
sample, “Patient Operation” object is containing in
both databases. So, this table contains attribotes
“Patient Operation” object for both databases.

4.8 Data Dictionary

Table: 4.6 Synonyms stored in Data Dictionary
Default Word Synonyms

PATIENT_ID

Patientid, patientid, id, Id,
patient_id, PATIENT_ID

PATIENT_NAME Patientname, patientname, Name,

name, patient_name,
PATIENT_NAME
PATIENT_NRC NRC, Nrc, Patient_Nrc,
PATIENT_NRC
PATIENT_AGE Age, age, AGE, PATIENT_AGE
GENDER Gender, gender, sex, GENDER
DIVISIONNO Divno, Division_no, div_no,
DIVISIONNO
ROOMNO Room, room_no, Room_No,

ROOMNO

PATIENT_DIAGNOSE | Disease_name, Diagnose, hame|
of_diagnose, diagnosename

Address, ADDRESS

PATIENT_ADDRESS
ADMISSION_NO
OPERATION_NAME

Admission_No
OPERATION_NAME,

operationname

OPERATION_DATE

OPERATION_DATE, date

OPERATION_RESULT

RESULT, operationresult

SURGEON_NAME

surname, SURGEON_NAME

Table: 4.6 shows synonyms stored in data
dictionary. Data Dictionary contains attributes of
separated databases and default word for each. |
Attribute Matching stage, data dictionary is used t
match attributes in objects.

Table: 4.7 shows types stored in Type dictionary.
Type Dictionary contains types of attributes
contained in separated databases and default aype f
each. In Attribute Matching stage, type dictionay
used to match types of attributes in objects.

4.10 Sample Attribute Equivalence

Table: 4.8 TAE
Attribute Name Attribute Type
PATIENT_ID NUMBER
PATIENT_NAME VARCHAR?2
PATIENT_NRC VARCHAR2
GENDER VARCHAR?2
PATIENT_AGE NUMBER
DIVISIONNO NUMBER
PATIENT_DIAGNOSE VARCHAR2
PATIENT_ADDRESS VARCHAR?2
ROOMNO NUMBER
OPERATION_NAME VARCHAR?2
OPERATION_DATE DATE
OPERATION_RESULT VARCHAR?2
SURGEON_NAME VARCHAR2
ADMISSION_NO NUMBER

Table: 4.8 shows equivalence attributes by
matching attributes for each object in TOE. It
contains attribute name, attribute type, and atteib
length. System contains one or more TAE. Number
of TAE is number of objects. In this sample table,
attributes from TOE tables are matched by using
Data Dictionary as shown in table 4.6 antiype
Dictionary as shown in table 4.7.

5. Evaluation of the System

n In our system, by creating data objects, foreign
key problems are resolved. So user more easily
access data from separated databases. When system
performed attribute matching stage, it can reduce
duplicated data. So, time costing of accessing data
from separated databases is more than time casiting
accessing data from integrated database. So, this
system is more efficient for client.
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