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ABSTRACT

In the recent commercial DBMS market, as the users’ burden and complaint which are related to high price licensing policy and late
technical support service are increasingly rising, the concern for use of open source DBMS which has no problem with compatibility or
stahility is escalating. Due to the fact, the cases saving the cost are growing by converting Oracle Corporation’s applications, which has
about 60% share in the DBMS market, to an open source DBMS. However, in converting non-interchange sentences to an ANSI
standard-based open source DBMS because of the use of PL/SQL in Oracle Corporation provides, a lot of manual work accompanies, so
there is a lot of loss of time and money. Therefore, a tool that automatically converts PL/SQL to standard SQL is required. The proposed
automation tool for the conversion of applications converts PL/SQL to Java Stored Procedure, an open source DBMS-based ANSI standard
programming language. Through carrying out a test on the automation tool, it is proved that the tool will contribute to shortening time and
saving cost by verifying the identity of input-output data and its reliability after correcting errors in converting to Java Stored Procedure.

Keywords : Open Source DBMS, Conversion of Applications, Automatic Conversion Tool, Automatic Conversion to Java
Stored Procedure
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Input PL/SQL ANTLR-based Analysis Java class
CREATE OR REPLACE Lexical Analysis |:‘> Syntax Analysis PLSQL.tokens
PROCEDURE InsertAmt

o_no in char’

o amt number = 0 PLSQLLexer tokens
v_tot_po_amt number := Token ETEETYPE Rule Token
0; Create nter tart .
Cursorc_po_amt is Or enter tatement PLSQLLexe rjava
select po_cost |: Replace Enter reate_procedure  [Create [
from purchase_order_d PROCEDURE | bonsume [ereate_procedure [or .
where po_no = p_po_ng; nsertAMT cnsume [create_procedure  [Replace PLSQLPa rserjava
Begin n oo cnsume [create_procedure  [PROCEDURE
open ¢_po_amt; n £ nter identifier PLSQLListener.java
loop ) Char Enter hame
fetch c_po_amt into onsume [name InsertAMT
v_po_amt. . ....... s Lt hame PLSQLBaselistener.java

Fig. 2. Process for PL/SQL Statement Conversion
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Table 1. Components of Conversion Tool

Component Description

Source Manager * PL/SQL source management

Conversion Manager * PL/SQL source conversion

» Converted Java management
- Java Compile
- Java class registered in the DBMS

* RDBMS supported DBMS Adaptor

Target Manager

Adaptor
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Table 2. Key Functions

Function

Description

PL/SQL collection/inquiry

= PL/SQL collection and inquiry

PL/SQL Parsing

* Parsing the collected PL/SQL and storing it in Repository

PL/SQL syntax analysis

» Reviewing the result of parsing and checking the syntax

PL/SQL conversion analysis

» Check if the code passing the syntax analysis can be converted to Java code

PL/SQL CRUD inquiry

= Inquiring into the table name used in PL/SQL and CRUD of the type of use
~ C(Create), R(Read), U(Update), D(Delete)

PL/SQL conversion

= Converting the analyzed code to a Java code and storing the result and log

Inquiry into the result /log of conversion

» Inquiring into the result/log of the conversion to a Java code

Java CRUD inquiry

= Inquiring into the table used in the converted Java code and the type of use

Inquiry before/after conversion

= Inquiring before conversion (PL/SQL) and after conversion (Java code)

Inquiry into the conversion rate

= Inquiring into conversion rate of PL/SQL to Java code

CRUD comparison

the type of use

= Comparing the table used in the PL/SQL environment and Java code environment and
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Table 3. Test Environment

Item Description
0Ss * Windows 7(64bits)
Source DBMS = Oracle 12CR1

= Visual Studio 2010
= ANTLR version 4.1
= Apache Tomcat 7.0.42

= Cubrid V9.1.0.0212

Languages

Target DBMS
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Fig. 5. Test Environment Configuration
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VENDOR PURCHASE_ORDER M
VEN_CODE: CHAR() PO_NO: CHAR(6)
VEN_DESC: VARCHAR(40) [Hfe VEN_CODE: CHAR(4) (FK)

VEN_IDNO: VARCHAR(10) PO_DATE: DATE
VEN_ADDR: VARCHAR(60) PO_AMT: NUMBER(122)

PURCHASE_ORDER D TMEM
PO_NO: CHAR(B) (FK) TTEM_NO: CHAR(6)
ITEM_NO: CHAR(S) (FK)
PO_QTY: NUMBER()
PO_UCOST: NUMBER(10,2)
PO_COST: CHAR(18)

L | TTEM_DESC: VARCHAR(40)
ITEM_SPEC: VARCHAR(30)
ITEM_SCOST: NUMBER(10.2)

Fig. 7. Physical Data Model

PDBORCL Ho] &5 %7] tlo]EHZ Table 49} -2 d
olHE g}

Table 4. Input Data

Table Data
« V1237 B " 12345678007, 4 L5 1 4]
VENDOR = V234" s t) 8k al” 723456789017, A & 5 A
FAT AT
= “A123457, "FFE”, "123%345”, "1000000.00”
ITEM = “B12345”, "EUE”, "111%222”, "500000.00”
= “C123457, "71R.E") "222+333", "100000.00”
= “D123457, "ok$-227) "333%444”, "50000.00”
* PO_NO, VEN_CODE, PO_DATE : Inserted
PURCHASE O | in the input screen
RDER_M * PO_AMT : Sum total of purchased order
amount of ITEM_NO and PO_NO
PURCHASE_ O . PO_?TY, PO_UCOST : Inserted in the
RDER_D input screen
= PO_COST : PO_QTY *PO_UCOST

Tl Hol B el HolEe U £ALS
Pt AFAT. 2 FedF el &
GAFANPO_AMT) £4e PL/SQLY A% A A& %
Tl golEe] WA (PO_COST) 442
PL/SQLe| Eg|A=E 24dste] et

Tk Hlo| B Fujtg Al Aol gk A 22

A,

Al A Q] InsertAmtE =% Elo] &< &E M ITEM_NO)9} +
ojukEE go] Eo] Ful ek 5 (PO_NO)E otk io] &
Aste FolEgA Tl (R BFENs Y BFEF FA)S

Like s

CREATE OR REPLACE PROCEDURE InsertAmt (p_po_no in
char)
is v_po_amt number := 0;
v_tot_po_amt number := 0,
Cursor c_po_amt is
select po_cost
from purchase_order_d
where po_no = p_po_no;
Begin
open c_po_amt;
loop
fetch c_po_amt into v_po_amt;
exit when c_po_amt%NOTFOUND;
v_tot_po_amt :=v_tot_po_amt + v_po_amt;
end loop;
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close c_po_amt;
update PURCHASE_ORDER_M
set po_amt = v_tot_po_amt
where po_no = p_po_no;

end InsertAmt;

T golEo wWEFA LAl
UpdateCost= o5 & E =
3} FFAG7HPO_UCOST) S #2

CREATE OR REPLACE TRIGGER UpdateCost
BEFORE INSERT OR DELETE OR UPDATE ON
PURCHASE_ORDER_D
FOR EACH ROW
BEGIN
‘new.po_cost = ‘new.po_qgty * ‘new.po_ucost;
END UpdateCost;

2) PurchaseOrder 7%
PurchaseOrder -%& 93+ dlo]g REL Fig. 67} Fig. 7
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3) SE€ZROY A AFs =T 2
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Select PROVECT PLSIL Sélect PROVECT P
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= ke e
¥ Test Select Itesl Ist Test Project evcam 003
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Fig. 8. Loadjava Execution after Converting

4) A%H Java Z=

PL/SQL %< A% Z2ZAA InsertAmt= Java SP F=
5504 “CREATE PROCEDURE” = 24|91 “Java Stored
Procedure Block”& &3} Java =2 InsertAmtjava 3}

Qe A,

public class InsertAmt {
public static void InsertAmt(
String p_po_no) throws SQLException
{
BigDecimal v_po_amt = new BigDecimal(0);
BigDecimal v_tot_po_amt = new BigDecimal(0);
Connection _conn =
DriverManager.getConnection(”jdbc:default:connection”);
PreparedStatement _pstmnt = null;
String _sqlQuery = null;
boolean _isFound = false;
int rowsUpdated = 0;
String _str_c_po_amt = "select po_cost from
purchase_order_d where po_no = ?";
_pstmnt = _conn.prepareStatement(_str_c_po_amt);
_pstmnt.setString(1,p_po_no);
ResultSet _rs_c_po_amt = _pstmnt.executeQuery();
while(true) {
_isFound = _rs_c_po_amt.next();
if(LisFound) { v_po_amt =
_rs_c_po_amt.getBigDecimal(1); }
if(!_isFound) { break; }
v_tot_po_amt = v_tot_po_amt.add(v_po_amt);
}
_pstmnt.close();
_sqlQuery = "update PURCHASE_ORDER_M
set po_amt = ? where po_no = ?";
_pstmnt = _conn.prepareStatement(_sqlQuery);
_pstmnt.setBigDecimal(1,v_tot_po_amt);
_pstmnt.setString(2,p_po_no);
rowsUpdated = _pstmnt.executeUpdate();

PL/SQL +%9 E#A UpdateCostE= ¥ Java Z=
2 UpdateCost.java 39S A4 3t}

public class UpdateCost {
public static void UpdateCost

(String _old_po_no,
String[] _new_po_no,
BigDecimal _old_po_seq,
BigDecimall] _new_po_seq,
String _old_item_no,
String[] _new_item_no,
BigDecimal _old_po_qty,
BigDecimall] _new_po_qty,
BigDecimal _old_po_ucost,
BigDecimall[] _new_po_ucost,
BigDecimal _old_po_cost,
BigDecimall] _new_po_cost
Jthrows SQLException {
_new_po_cost[0] =
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_new_po_qty[0].multiply (_new_po_ucost[0]);
Connection _conn =
DriverManager.getConnection("jdbc:default:connection”);
PreparedStatement _pstmnt = null;

String _sqlQuery = null;
_sqlQuery = "update PURCHASE_ORDER_D"

+ set ITEM_NO = ?"

+ ,LPO_QTY = ?"

+ ,PO_UCOST = ?"

+ ,PO_COST = ?"

+ where PO_NO = 7"

+ and PO_SEQ = ?;

_pstmnt = _conn.prepareStatement(_sqlQuery);
_pstmnt.setString(1,_new_item_no[0]);
_pstmnt.setBigDecimal(2,_new_po_qty[0]);
_pstmnt.setBigDecimal(3,_new_po_ucost[0]);
_pstmnt.setBigDecimal(4,_new_po_cost[0]);
_pstmnt.setString(5,_old_po_no);
_pstmnt.setBigDecimal(6,_old_po_seq);
_pstmnt.executeUpdate();

_pstmnt.close();

_conn.close();

EYAE JavaE ALEA Fomz EgA9
Java 2= ‘Java Class & AF =

-5, ERCA A Z2AAE
Z2AA ] ‘Java Class' S A ighc},

Ag®  EgA  UpdateCostclassE A%  ZZAA
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CREATE TRIGGER UpdateCost

AFTER INSERT ON PURCHASE_ORDER_D

EXECUTE call proc_UpdateCost(obj.po_no, obj.po_no,
obj.po_seq, ohj.po_seq, obj.item_no, obj.item_no, obj.po_qty,
obj.po_qty, obj.po_ucost, obj.po_ucost, obj.po_cost, obj.po_cost);

CREATE Procedure InsertAmt(p_po_no in char)
AS LANGUAGE JAVA
NAME 'InsertAmt.InsertAmt(java.lang.String)’;

CREATE PROCEDURE proc_UpdateCost(
OLD_PO NO IN VARCHAR, NEW_PO_NO IN OUT VARCHAR,
OLD_PO_SEQ IN NUMERIC, NEW_PO_SEQ IN OUT NUMERIC,
OLD_ITEM_NO IN VARCHAR, NEW_ITEM_NO IN OUT
VARCHAR,
OLD_PO_QTY IN NUMERIC, NEW_PO_QTY IN OUT NUMERIC,
OLD PO_CUOST IN NUMERIC, NEW_PO_UCOST IN OUT NUMERIC,

OLD_PO_COST IN NUMERIC, NEW_PO_COST IN OUT NUMERIC)
AS LANGUAGE JAVA NAME
"UpdateCost.UpdateCost(java.lang.String, java.lang.Stringl[],
java.math.BigDecimal, java.math.BigDecimalll, java.lang.String,
javalang.String[], java.math.BigDecimal,
java.math.BigDecimall], java.math.BigDecimal,
java.math.BigDecimal[], java.math.BigDecimal,
java.math.BigDecimall])';
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Table 5. Tools Comparison

Features

Proposed Automation Tool

SQLWays Composer Ciphersoft

Lexical & Syntax Use
analysis using ANTLR

(quick & accurate analysis)

Null Null

Optimized Conversion

Consistent and Efficient

Intelligent and Maintainable Native Java/XML Code

Code Code
Errors in Conversion Process Modifiable Modifiable Modifiable
Complexity Low High Medium

Cost Free

Flexible Price Licensed Product
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