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Design and Implementation of Database Broker System
for Integrated Data Environment of Virtual Enterprises

Sun-Hee Yoon' - Jin-Wook Chung'!

ABSTRACT

In recent days network computing technologies have been developed rapidly and the extended use of Intemet
applications for enterprises such as intranet/extamet in and between enterprises has been increased enormously. Therefore
the business in the future will be executed by virtual enterprise. Virtual enterprises which is based on information sharing
between enterprises are composed of work processes related to information exchange between virtual enterprises, the team
members who are representatives of the organizations that are participated in the actual business of virtual enterprises, and
environment that are provided by supporting CALS(Continuous Acquisition and Life cycle Support or Commerce At Light
Speed). Supporting system of IDE(Integrated Data Environment) for CALS implementation that is provided as an
environment of virtual enterprises has to ensure the autonomies of local data and to provide the accessibility of
heterogeneous database of enterprises on network transparently for giving user a single global view of data.

This paper introduce the design and implementation of the database broker system that can be accessed data
transparently by the users of participated enterprises in the integrated data environment supporting virtual enterprises.
The system uses Java/CORBA technology in Web environment and Object Query Language (OQL) to process the
queries of relational database system, object-oriented database system, and file information.
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Interface DB extends DBtable {
extent table_id
key table_name
attribute string table_type {RDBMS, FILE,
OODBMS) ;
attribute integer table_index_no
atribute string table_create_date
relationship
}
mapping DB {
arigin  DBI1 (Oracle) : a DB a;
origin DB2 (Sybase) : b_DB b;
origin DB3 (ObjectStore) : ¢_DB ¢;
def_ext_DB_ext as
select * from a, b, c
def attr a table_type as
select a.table_type from a;
def_attr b.table_index_no as
select b. table_index_no from b;
def_attr c.table_create_date as
select c.table_create_date from c;
5
(33 4) ®Y Fel/AY F39 Qle{Ho| AW A& 00L
(Fig. 4) ODL for Global Query/Local Subquery Interface

(3) dlole] €4 A¥ N #e7]

dolg A/ gL o] qEE F33s oy
Al AR A gerle SFodERRE d¥E AY
Aozt 49 do] And) o 7z EdE F 4

Fd9 ARE AT e AYQ A9 Muz ddH
71 A3 AZE dHolEsols R RA PR Fol WP
AHd Aus 4 U ARE AF R Bt UL
gt 28 Z AN Rejsde Abae] Ar
g #g¥n A8 AR, A A % Bd FRE
Z A dojejo]x @A Aol Foi@ AR
o o FEHo #HEY AEA PHE FAHE
AAe AH4A D, AH8A ALHE, A 28
F Q& Aol #¥ Tl By BAYY Y BHE
FASE A= AgA oz AR HE e Holey,
Ao a3d AT Au2d, AF A4, £449,
A Aqu] [P F4, $ AY doguo|2y Fog o
Fol Aok (dFEE ey A8 AN 9Ly,
B F4, 44 @4, Bd 449, #d9 W A@
WA 9 B §54, 7189 §22 FAEY o9d
E 74 A9 A9 HuE R Hulx @] 48 JHE
€ FEde qEE J3¥d A A9 Mujd o4
838e ALE AT A9 A Mg g
dAdito ZAHE A7) A DL 953 o)

module DataSourcelndexManager {

exception IndexManagerException {

string reason; long type: }
typedef sequence<string> seq String;
typedef sequence<seq _String> seq_seq_String;
struct Location {
string str; //name of the LQSServer, L
struct Mapping {
string gtab_nm; // global table name
string gfld nm; // giobal field name
Locationldb_nm;  // local DB name
string Itab nm; // local table name
string IMfld nm; // local field name
|3
typedef sequence<Mapping>
struct JoinField {
string gtab_nm; // global table name
seq String gfns: // join fields
|3
typedef sequence<JoinField>  seq_JoinField;
struct BObject { // Broker Object
string name;
string  type:
string  description;
string location;
|3

seq_Mapping;
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typedef sequence<BObject> BObjectSeq;
struct BOField {

string name;

string  type;

h

typedef sequence<BOField> BOFieldSeq;
struct User {

string name;

string password;

string  description;

h
typedef sequence<User> UserSeq;

interface DataSourcelndexManager {
seq_seq_String executeQuery(in string query,
in seq_Mapping mappings,
in seq_JoinField join_fieldnames)
raises (DataSourcelndexManagerException);
seq_String  getMetaData()
raises (DataSourcelndexManagerException);

void  open()
raises (DataSourceIndexManagerException);
void  close()

raises (DataSourcelndexManagerException);
BObject getBObject(in string name)

raises (DataSourcelndexManagerException);
void setBObject(in BObject anentity)

raises {DataSourcelndexManagerException);
BObjectSeq getAlIBObject(}

raises (DataSourcelndexManagerException);
BObjectSeq getBObjectByKeyword(in

string keyword)

raises (DataSourcelndexManagerException);
BOFieldSeq getBOField(in string e_name)

raises (DataSourcelndexManagerException);
void setBOField(in string e_name,in

BOFieldSeq bofields)

raises (DataSourcelndexManagerException);
User getUser(in string name)
raises (DataSourcelndexManagerException);

setUser(in User anuser)

raises (DataSourcelndexManagerException);
UserSeq getAllUser()

raises (DataSourcelndexManagerException);

void

|3

(%! 5) Hlole] #A| HE Aol DL
(Fig. 5) IDL for Data Source Index
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// Global Query Server.IDL
module GQS

{

exception GQSException

{
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string reason;
h

typedef sequence<string> seq_String:
struct ServiceMapping {

string sname; // service name
string mname; // mapping name
|3

struct Location {

string location;  // location information, string

type may be ok!
b
typedef sequence<Location> seq Location;

/
/Data Structures for processing query results
/
enum ResultType {(STRING, BOOLEAN,
BYTE, SHORT, INTEGER, LONG,
FLOAT, DOUBLE, BYTES, DATA,
TIME, TIMESTAMP, SCISTREAM,
UNICODESTREAM,BYNARYSTREAM,
DATE, URL, NUMERATION, OBJECT,
USER_DEFINED, UNKNOWN };
struct QRMetaData {  // QueryResultMetaData
short type: //Broker7l olslg = A& €Y
//(type®] -1°]1" user defined type)
string user_type; //user’t 3@ data EIY
short user_length;//user-defineddata€} ¢ 2 o]
string field_name;
|3
typedef sequence<QRMetaData>
seq_ QRMetaData;
struct QRData { // QueryResultData
string  field_name;
any value;
|3
typedef sequence<QRData> seq QRData;
typedef sequence<octet> seq_Octet;

interface QueryResult {

seq_ QRData getData();
QRData getDataValueByName(in string
field_name);
QRData getDataValueByIndex(in
short index);
string getString(in short index);
boolean getBoolean(in short index);

octet getByte(in short index);

short getShort(in short index);
long getLong(in short index);
float getFloat(in short index);

seq_Octet getBytes(in short index);
h

interface ResultSet {

seq_QRMetaData  getDataSchema();

QRMetaData getDataschemaValue(in string
field_name);

boolean  IsNext();
QueryResult getNext();

|5
typedef sequence<ServiceMapping>
seq_ServiceMapping;

interface GlobalQueryManager {
ResultSet  executeQuery(
in string ogl_query,
in seq_String services,
in seq_ServiceMapping smappings,
in seq_Location locations)
raises (GQSException);
b

interface GQSServer {
GlobalQueryManager  open();
void close(in GlobalQueryManager gqm);

%
= :
(38 7) ¥ Ze| MH{E 28 IDL
(Fig. 7) Global Query Server IDL
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module LQS
{
exception LQSException
{

// Local Query Server

string  reason;
b
typedef sequence<string> seq_String:

typedef sequence<octet> seq Octet;

//

//Data Structures for processing query results
enum RT { BrokerT_STRING,
BrokerT_BOOLEAN, BrokerT_SHORT,
BrokerT_INTEGER ,BrokerT_LONG,
BrokerT_FLOAT BrokerT_DOUBLE,
BrokerT_BINARY BrokerT_DATE,
BrokerT_TIME,BrokerT_TIMESTAMP,
BrokerT_OBJECT BrokerT_
USERDEFINED }; // QueryResult Type

fmm e
// idl type Broker type java type

ff
typedef string Broker_STRING;
typedef boolean Broker_BOOLEAN;
typedef short Broker_SHORT;
typedef int Broker _INTEGER;
typedef long Broker_LONG:;
typedef float Broker_FLOAT;
typedef double Broker_DOUBLE;
typedef seq Octet  Broker_BINARY;

struct Broker_ DATE { // jsava,sql.Date
long year;
long month;
long day;
h
struct Broker_TIME { // java.sql.Time
long hour;
long minute;
long second;
h
struct Broker_ TIMESTAMP{
long year,monthday;
long hour,minute,second;
long nano;
|
typedef seq Octet Broker_OBJECT;

oI5t CIOIEHIOIA H2H AlAYOl MM R 78 43

typedef seq Octet Broker USERDEFINED;

struct RRField{ // Fidd of Query ResultRecord
long == . attr;
any - - value

h

typedef sequence<RRField> RRecord;

struct RMDField {

string field_name; / ¥E 9

string table_name;// ¥=¢] Ho]& ol§

RT type; // Broker7} olsj@49le gy
string user_type;  // user9| data €}

long user_length; // #3data E}Y] o]

|3

typedef sequence<RMDField> RMetaData;

interface QueryResult {
RMetaData getMetaData()
raises (LQSException);
RMDField getRMDField(in long index)
raises (LQSException);
RMDField getRMDFieldByName(in string field_name)
raises (LQSException);
RRecord  getRecord()
raises (LQSException);
RRField getRRField(in long index)
raises (LQSException);
RRField getRRFieldByName(in string field_name)
raises (LQSException);

long getColumnCount()
raises (LQSException);
long getRowCount()

raises (LQSException);
boolean  IsNext()

raises (LQSException);
boolean  next()

raises (LQSException);
void initCursor()

raises (LQSException);
|3
interface LocalQueryManager {

QueryResult executeQuery(in string ogl_query)

raises (LQSException);
boolean commit()

raises (LQSException);
boolean  rollback()

raises (LQSException);
|8
interface LQSServer {
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void initLQSServer()
raises (LQSException);
LocalQueryManager open(in long long ts)
raises (LQSException);
void close(in LocalQuéryManager lgm)
raises (LQSException);
h
h
(32! 8) XY Fe| Mu{E 8t IDL
(Fig. 8) IDL for Local Query Server
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(Fig. 13) Data Source Index Manager Interface
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