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Datab Sch A=~
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e s >/ Transform ~——
RDB —__,bk RDB to ODB Object
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3.1 Context Diagram
31
Transform RDB to ODB 2
(Script)
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3.2

RDBMS

- CREATE TABLE :

CREATE TABLE <table_name> . . ,
<column name> <data_type> [<size>] [[constraint <constraint_name> constraint_type]
,<column_name> <data type< [<size>]......]);

- ALTER TABLE

ALTER TABLE <table_name> . . .
ADD (<column_name> <data_type> [<size>] [[constraint <constraint_name>
constraint_type]);

ALTER TABLE <table name> R
ADD CONSTRAINT <constraint_name> constraintjype (column_name);

- CREATE INDEX:

CREATE INDEX <index_name>
ON <table_name> (<column_name> [,<column_name>]...);

32

24



32

DDL Script

Table*name,

Column®name,
data type
size
default value
CHECK Constraint
NULL Constraint
Column_name?
Column_namen
UNIQUE Constraint,
1 Column_namen
UNIQUE Constrain®
Column_namem
PRIMARY KEY
Column_name,
FOREIGN KEY,
Column”_namen
...Table_namen
Column_name,
FOREIGN KEYn
....Column"name*,
--- Table_name,
Column_namem

............. Column_namen

. 2 Column_namem

Table _namen

3.2

(Data Type)
(Default Value)

(Check  Constraint)

(Null Constraint)

(Primary Key)

25



)

(Unique Constraint)

(Foreign Key)

) (Index)

DDL Script

3.3

Table_ amel
..... Column_name,

| Column_name2
j— Column_name,
i... INDEX,
INDEX..
Table_name2
Table_name
Table_namen

3.3

Tentative Classes

'«
1

hS

26

32

Class,
Attribute,

Attribute?
N Attributen
- Ix INDEX1
X inDEXn
Class2
Class
Classn
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3.3
2 (Generalization)
(Association)
331 (Generalization)
4
(Replicated Attributes)
(Inclusion Dependency)
2 3
3311 3 (Replicated Attributes) [2]
A AB  ~

Attr1 Attr2

Attr2 Attr3

Attr3

| Attr4 )

S s

i’AttrQ [ A B

| Attr2 ‘

- A ik

3.4
34 A B A
Attr2 - Attr3 Attr2

Attr3



33.1.2

Cl

3.3.1.3

(Inclusion Dependency)

2
A AB
Cl (PK1 Cl
C2 éPKzg
C3
C4 ]
S S S
B A ‘ B
Cl (PK) | c2 | cs
C5 [c3 | cs
C6 1=,
3.5
35 A ey/| L2 B
AB
AB Cl
2 3
2 , 3 ONE-TO-ONE
3
1 2
Financiallntrument
firanciainstrumertiD (K
name
description FlnanCIa"nStrunEnt
name
Asset description
ASSGﬂD(PK)(references Financiallnstrument) |
At Portfolio
Portfolio portfolioType

POITfQ|i0|D (PK)(references Financiallnstrument)
portfolioType

3.6 2

28
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3.6 Asset Portfolio
Financiallnstrument Financiallnstrument
Asset Portfolio
3.3.2 (Association)
3 ONE-TO-ONE ONE-TO-MANY ~ MANY-TO-MANY

ONE-TO-ONE ~ ONE-TO-MANY
Select Statement

Tl 12 1 T2
T1 1 1 T1
T2 1 T2 Tl
ONE-TO-MANY
1 T2 1 Tl 1 I
1 T2 7 1 ONE-TO-
ONE
2

ONE-TO-ONE ~ ONE-TO-MANY

2 ( )
ONE-TO-ONE

(Association) 4



0

3321

2 ONE-
TO-MANY ONE-TO-ONE
3.3.2.2

Transaction
fransactionD(PK)

Transaction -

3.7

37 Transaction_Portfolio

Transaction
Transaction_Portfolio

3.3.2.3

MANY-TO-MANY

Transaction Portfolio
fransactioniD (references Transaction)

Transaction Portfolio

fransactionID transaction!D

Transaction

ONE-TO-ONE

Porfolio Pars
portfalilD (P personD (FK)
Portfolio_AccountOwner

EOthOth (References Portfolio)

countOwner (References Person)

ACCOUNTOWNET deresremeemsemsemaennas
Person

3.8



38 Portfolio_AccountOwner 2
Portfolio Person Portfolio ~ Person
MANY-TO-MANY Portfolio_AccountOwner

3.3.24
2

ONE-TO-MANY MANY

Transaction Portfalio -~ Transaction Portfolio

transactioniD (PK)  portfoliolD (PK) gmmgemcggg;ﬁgﬁgf Transaction)

Transacton i Portfollio
3.9

39 Transaction Portfolio 2

Transaction 2 Portfolio

Portfolio Transaction_portfolio ONE-TO-MANY
Portfolio  Transaction ONE-TO-MANY

31
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34

4
3.10
Database Schema //\ T
(DDL Script) 1, \
RDB Parse DDL Scnpt o % /!
o \_/ Parsed Script \
]
/K Tentative Classes <Prce;gaercetah:|\£$d )
Rows of data from \ = 7
relevant tables ‘/ 3. ) @@@ @ \\r'/
"\ et el ) ===
3 l/ .8 8
=
=
Rows of data from —— @ Refined
relevant tables ; //\ E=2 | Object Model
Int\ple;nent 3 : N
SR W’
. OODBMS / Object
\[/ } Database |
A
3.10
3.10
4
Parse DDL Script
Prepare an Initial Object Mode
Refine Object Model

Implement Object Model with POET OODBMS
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34.1 (Parse DDL Script)

CREATE TABLE [dbo .[rTabIe name?] (
[Coll] [int] NOT NULL 1

Col2] [int] NOT NULL ,

Col3] [varchar] (50) NULL 1

Col4] [char] (10) NULL 1

Col5] [numerical 8, 0) NULL ,

Col6] [inf] NOT NULL

) ON [PRIMA

CREATE TABLE [dbo][.[TabIe name3] (
CM] [inf NOT nu I,

CI2] char] (10) NULL 1

CI3 k((:ﬂhar 10) NULL

) ON LPR MA
dbo &Table name2] WITH NOCHECK ADD

ALTER TABLE
CONSTRAINT [DFJable_name2_Col5] DEFAULT (10000) FOR [Col5],
CONSTRAINT [PKITablelname2] PRIMARY KEY NONCLUSTERED

) ON PRIMARYJl
CONSTRAINT [UNIQUE_Table_name2] UNIQUE NONCLUSTERED

) ON [PRIMARY],
CONSTRAINT [t(]ZK_TabIe name?] CHECK cO|5[L>: 10000)
ALTER TABLE ]rdbo .dTa lefname3T WITH NOCHECK AD
CONSTRAINT [PkiTable_name3] PRIMARY KEY NONCLUSTERED

g ON LPRIMAR\)((]
CREATE INDEX [INDEX_Table_name2] ON [dbo].[Table_name2]([Col3]) ON [PRIMARY]
ALTER TABLE ]rdbo i\HTab|e name2] ADD

CONSTRAINT [FKJable_name2 Table name3] FOREIGN KEY

) REFERENCES [dbo].[Table_name3] (
' [CI1]

31

31
Enterprise Manager ~ MS SQL Server
(Text File)

' 1 Parsed Script
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34.2

Parse DDL Script

DDL Script
Table name,

Tablename.

RNl

Col,

int
NOT NULL
Col2

ol NOT NULL
0 varchar(50)
Cold NULL
0
chart 10)
NULL

eric(18,0)
ULL

. (10000)
Cols >=10000)
Col6

int
NOT NULL
UNIQUE_Table_name2

Col,
INDEX Table_name2

Cd3

a,
NOT NULL

i har(10)
char

m NUL&.
chart10)
NULL

PK_Table name3
Cal,

Parse DDL Script

Parsed Script

(Prepare an Initial Object Model)

34
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Prepare an Initial Object Model Initial Object Model

Tentative Classes

3.4.3 ! (Refine Object Model)
3 312
Tentative Classes
} =
rgggg )
BHE= ‘
=== A
Rows of data from Relater Class 32 \
relevant tabl is
e ulih mmm/
tH CIassrfy Class&s
Inital Object Model
Generalized Classs
Reiated Class

SH=
SISi=

3.12

312

E
Dtscover
Association

@@@

%

Refined Object Model
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Classify Classes

Discover Generalization

Discover Association
3431 (Classify Classes)

Tentative Classes 2 Relater Classes

Related Classes

Relater Classes '

Related Classes

Relater Classes

2 Tentative Classes
Relater Classes Related

Classes Related Classes  Relater Classes

ONE-TO-ONE ~ ONE-TO-MANY

34 32 (Discover Generalization)

3

Class with Replicated Attributes
Classes with Inclusion Dependencies
1 Foreign Key Primary Key

3.4.33 (Discover Association)
(Association)
3

ONE-TO-ONE
ONE-TO-MANY



MANY-TO-MANY

Classes Tentative Classes

1 Relater Class

2. Relater Class 1

3. Relater Class

4, Relater Class
Class

Refined Object Model

3

Relater Classes, Related

Relater Classes

Related Class

Relater
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3.4.4 POET OODBMS (Implement Object Model with POET
OODBMS)

POET

Refined Object Model

41
/ Implement \

Sk .
-l
><Create4D§tabase h\

\;ﬁ/ /""7_\!
Class Declaration Files ‘ POET Database
(HCD Files) ‘
RDB
(MS SQL Sefver)
Rows of data from
relavant table
Popu|ate Data
3.13 Implement Object Model with POET OODBMS
313
POET 3

Implement O bject Model to POET Construct
Create Database

Populate Data
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34.4.1 POET (Implement Object
Model to POET Construct)

POET 5

Implement Domains
Implement Classes
Implement Generalizations
Implement Associations
Implement Indexes

) Implement Domains

POET
(Data Type) ~ Data Member

Basic C++ Types

POET Basic Types

ODMG Basic Types

Embedded Objects  Structures
Pointers/Ondemands to Persistent Objects
Collections

MS SQL Server

ODMG - Object Data Management Group



ANSI SQL Data Types

CHAR())
CHAR(n)
DECIMAL
SMALLINT

REAL

INTEGER

FLOAT

DOUBLE
NUMERIC
VARCHAR
LONGVARCHAR
BIT

TINYINT

BIGINT

BINARY
VARBINARY
LONG VARBINARY
DATE

TIME
TIMESTAMP

3.2 ANSI SQL Data Types

ANSI

ANSI SQL Data Types

MS SQL Server Data Types
char(1)

char(n)
Decimal
Smallint
Real

Int

float
float
numeric
varchar
varchar
bit
tinyint
int
binary
varbinary
varbinary
datetime
datetime

timestamp

MS SQL Data Types

SQL Data Types

40

32

Microsoft SQL Server Data Types



MS SQL Server Data Types
Bit

int

smallint
tinyint
Decimal
numeric
Maoney
smallmoney
float

real

Datetime
Smalldatetime
Timestamp
Char

Varchar

Text

Binary
Varbinary

Image

3.3 MS SQL Data Types

3.3

POET C++ Data Types
PtBool (bool)

long

int

short
PtString
PtString
long

long

double
float
PtDateTime
PtDate
PtDateTime
PtString
PtString
PtString
PtBlob
PtBlob
PtBlob

POET Ct++ Data Types

MS SQL Server Data Types

POET C++ Data Types



) Implement Classes

Declaration

C++ Header files
Association

42

POET C++ Class 2

(Method)

Object Model ~ POET c++ Class Declaration

persistent
Fersistent class Invoice
};
Attributes
Class private

Persistent class Invoice

private
Ptstring  Name;
Int numentries :

Data Members ~ POET c++
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Copy Constructor  Assignment Operator

Persistent class Invoice

private
Ptstring  Name;
Customer  *pCustomer;
Int numEntries;

Invoices operator =_(const Invoices);
Invoice( const Invoices );

Constructor Virtual Destructor public

Persistent class Invoice

private
Ptstring  Name;

public:
Invocie(); .
virtual “invoice();

};

(Associations)

Methods implied bv the object model

POET

Implement Classes
HCD (ClassName.hcd)



) Implement Generalizations

Car
PrescriptionDrug Product

Persistent class Product

public
Ptstring name;
long list_price;

Products operator = (const Products);
Product( const Products);

public :
Product();
virtual -Product0;

¥
Car Product

E)ersistent class Gar public Product

public :
unsigned short horsepower,
unsigned short milePerGallon:

Cars operator = (const Cars);
Car( const Cars);

public :
Car () ;
virtual -Car();

)

Product
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PrescriptionDrug

Fersistent class PrescriptionDrug public Product

private -
PrescriptionDrugé& operator = (const PrescriptionDrugé&);
PrescriptionDrug(const PrescriptionDrugé&);

unsigned short count;
PtDate expirationD ate;

public :

P_rescriptionDrug&);
virtual -PrescriptionDrug 0;

b
) Implement Associations

POET C++ Class Declaration
ONE-TO-ONE ~ ONE-TO-MANY

MANY-TO-MANY
ONE-TO-ONE
ClassA < 5  ClassB
ClassA ClassB alnformation 1,,\:’<ﬂ binformation
pClassB ot Tc pClassA
Analysis model Design model, bidirectional
3.14 ONE-TO-ONE

ONE-TO-ONE ClassA
ClassB 3.14 C++ Class Declaration



ClassA

46

ClassB

Persistent class ClassB;

persistent class ClassA

{
public:
ClassB *pClassB;

o

NUBURLITUNTHAATE ClassB T11Aa1a ClassA UseniAnaasail

persistent class ClassA;

| persistent class ClassB

{
‘public:
ClassA *pClassA;

)7

ONE-TO-MANY
Transaction @ Portfolio | Transaction Portfolio
transactionDate frototye | 'trreacrz(a;[:)ti:tr;Date %bg(s):ft%i::g:tion
recordDate transactionType ©
transact!onType transactionFee AD
transa.\ctfonFee description /
description pPortfolio o
Analysis model Design model, bidirectional
3.15 ONE-TO-MANY
ONE-TO-MANY
(Collection of Pointers) “ONE-TO”
“MANY-TO"
3.15 Portfolio
Transaction ONE-TO-MANY Portfolio




psetTransaction Transaction
Portfolio
POET 3

cset<type> compact set
|set<type> large set
hset<type> huge set

|set<type>

3.15 POET C++ Class Declaration

persistent class Transaction;
Fersistent class Portfolio

public:
Int é)ortfolloType
IsetCTransaction *> psetTransaction;

POET C++ Class Declaration

47

Transaction

Transaction

| persistent class Portfolio;
|

persistent class Transaction
{

public:
Portfolio *pPortfolio;

Portfolio
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MANY-TO-MANY
MANY-TO-MANY
Portioli accountOwne:r Person Portfolio Person
tfolioT ortfolioType _name
PoroIo 1P gsetPersgr? & psetPortfolio
Analysis model Design model, bidirectional
3,16 MANY-TO-MANY
3.16 Portfolio
Person Person

Portfoilio POET C++ Class Declaration

persistent class Person;

persistent class Portfolio
{

private:
lset<Person *> psetPerson;

Person

Persistent class Portfolio

Persistent class Person
{
private:
lset<Portfolio *> psetPortfolio;
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) Implement Indexes

2
Public useindex

Data Member

persistent class Customer;
persistent class Entry;

persistent class Invoice

private
Ptstring name;
Customer *PCustomer;
depend Iset<Entry *> psetEntry;

Invoices operator = (const Invoices);
Invoice(const Invoices);
public :
Invoice();
~Invoice ();
useindex Index;
.

indexdef Nanelndex Invoice

3442 (Create Database)
C++ Class Declaration POET
POET

POET 1 1
HCD

HCD PTXX Schema Precompiler ~ POET Class
Dictionary



PTADMIN

PTXX.EXE

Semantic

Persistent Class Declarations
Class Dictionary

Class Factory Files (CXX File)

POET
Class Factory Header Files (PTX File)
Class Declaration Header (HXX File) Ctt
Application Source Files
PTADMIN.EXE POET Class Dictionary
PTXX Schema Compiler
Class Declaration File
( Classes.hcd Files)
7 ,
] PTXX.EXE |
‘ @ | Schema Precompiler \
- ) \ i o
[ e éﬂﬂ >
R \ D Cese M
7 AT ! ! & Pictica)rs;ry
§ '% SN
= =\ |eE
LR
|Classes.ptx| |Classes.hxx

| L]
|Classes.cxx

=

é '::;‘;‘;;;
POET ]ry |
‘\DAatabas:c-i/
3.17 POET
3.17 POET
POET

PTXX Precompiler

HCD



3.4.4.3 (Populate Objects)

MS SQL Server
Create Database

RDB
(MS SQL Server)

(\/ ) Rows of data from

o SNSRI }»relavant table

51

POET

POET Database

P T
A
|

J|

s -

{
{

——— ®| Enterprise Manager

-

3.18
Server)

Microsoft SQL Server

POET

POET

(MS SQL
Enterprise Manager

MS SQL Server
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