ORACLE



<XML>

ORACLE 11 &

DATA BAS E

ORACLE

Oracle SQL Developer Data Modeler 3.0: Technical Overview
February 2011



. Contents

- Data Modeling
— Why model?
— SQL Developer Data Modeler Overview
— Technology and architecture

* Features
— Logical, relational, and physical modeling
— Data types and multi-dimensional modeling
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Why Do You Need to Model Today?

A diagram is a powerful communication tool

Different models provide different solutions

— Logical Model (Conceptual model) for architects and users
— Relational Model (Schema or Data Design) for developers
— Physical model for database administrators

— Viewer for all users

Data models improve application development
Maintenance is easier

 Quality is improved

« Good models drive standards
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. Oracle SQL Developer Data Modeler - Overview

* A no cost diagramming and data modeling tool

* A single tool for different users and functionality
— Data Architect builds logical data models

— Database Developer models
relational models (tables and columns)

— DBA adds tablespaces, partitons [ =77 =
- Use data models to =
— Verify accuracy and completeness | =
of data requirements and i B
business rules with customers
~ Build standards-driven DDL scripts ===
- Metadata is stored in XML files | = —_—
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. Oracle SQL Developer Data Modeler

« Multi-level Data Modeling across platforms within one mtegrated system
— Designing logical Entity Relation Diagrams (ERD) —{. )
— Multi-dimensional modeling
— User Defined Data Types
— Building relational schema designs
— Generating and executing DDL scripts
— Reverse engineering of existing data structures
— Import of data models from CA ERwin and Oracle Design|.—
— Multi-level relational and physical design environment

Multiple platform support

Multiple database support

Increases migration productivity

Read only visualization of database data models
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. Technology and Architecture

« Technology and Architecture
— Java based

— Implemented as independent, standalone
product

- Database support
— Oracle 9i, 10g, and Oracle 11g
— Third-party databases
* Microsoft SQL Server
- DB2, UDB
 Platform support
— Windows
— Linux
— Mac OSX
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Logical Modeling

« Model entities, attributes and
relations
« Support for
— Super type
— Sub types
« Transform one logical to many

relational and multi-
dimensional models

« Support for configurable
forward and reverse
engineering

« Support for different modeling
notations
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Relational Modeling

- Model tables, columns and

File  Edit “iew Design Ohject Physical  Toolz Help

FKs | 0 L<[n[n[n (o] =][¢] [[<a] ] (8]
- Create one logical for one or gm— s [
more relational mOdeIS :::E;i?lllzillensmnal Models [] ,%EE
. - 3  Relationsl Madels [1] o e
* Support configurable forward 7 Zer
and reverse engineering £ @ mosmmse it

km. IARTORYT PR

« Use subviews to work with a Fr iy
subset of tables

» Provide different displays of
the same model
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Forward and Reverse Engineering (Transformation)

Each logical model to maps to
one or more relational models

Each relational model maps to
one logical model

Each relational model maps to
one or more physical models

Each physical model maps to
one relational model
Engineering options

— General

— Compare/copy

— Synchronization

Include design glossary and
naming standards

[ Engineer to Logical Model

| Fitter | [ & Subvigw
(7 Main HR OF model =] |3, Logical
2 [V Tables = [ Entities
-[v] E caTEGORES - [ catEGORES
&[] B counTRES - L) COUNTRIES
&=-[v] | DEPARTMENTS = [, DEPARTMENTS
- [v] L Columns = R, attributes
. B-[v] B DEPARTMENT D - B B DEPARTMENT D
: B DEPARTMENT _MAME B B DEPARTMENT _MAME
¥'% s R = W11 GER,_D
L B[] "B LocaTion_D | - B & LocaTION D
E= PH and UK Constraints % EE Heys
e[ B empLOvEES - L, EmPLOVEES
B[] B INVENTORIES - L5 mveEnTORES
B[] soms B L JOBS
B[] EH JoB_HISTORY - L JOB_HISTORY
B[] EH LocaTions — - L LOCATIONS
. L2 FA ~eres = I YT

Details \General Options \Compareﬁ:opy Options \Synchrnnizaﬁon of deleted objects \

Detault v alue

Property | Selected | DEPARTMEMTS MAMLGER_ID
Elil= MAMNAGER_ID
atne Translation MAMNAGER_ID
Diata Type MUMEEF: (5
Data Type Kind Logical Type(MUMERIC)
anclatory falze
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Physical Modeling

 One relational model for many physical e [ Physical Models [1]
=2 = W oracle Database 11g
mOde|S ----- 6%1 Clusters []
----- B Conkexts []
« Add support for oot |
----- ‘IE,) Dimensions []
o Tablespaces ----- @Directnries ]
o lleare e e @ Disk, Groups []
UserS ----- E External Tables []
_ Roles ----- Erﬂaterialized Wiews []
..... & Rales[]
— Stored procedures . g Rollback Segments []
. [}~ C@ SegmentTemplates [3]
° Propate propertles Eﬂ---%ﬁequences [4]
. [~ Stored Procedures [2]
— Apply propertles to many elementS atonce [z Functions []
----- % Packages []
° SU ppOrtS #- [&] Callection Types [9]
— Oracle9i, Oracle Database 10g and Eiﬁg:fnﬁffnff opeste]
Oracle Database 119 Eﬂ---%l“:es[lﬂ ;
N S Tablespaces
— Microsoft SQL Server 2000and 2005 [ Temp Tablespaces (]
----- Undao Tablespaces []
~ IBM DB2/390 and DB2 LUW I~
- [ views []
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Modeling DataTypes

CORPORATE_CUSTOMER_TYP

* Support for SQL99 (Object
Relational Modeling)

— Distinct Types
— (Predefined) Structured Types  [moms — wiew

CUST_FIRST_NAME  WARCHAR{20) CUST ADDRESS TYFP

. . CUST_LAST_NAME  WVARCHAR(2D) STREET_ADDRESS  VARCHAR(4D)
— (Predefined) Collection Types POSTALLCODE  VARCHAR(1O)
PHONE_NUMBERS PHONE_LIST_TYP CITY VARCHAR(3D)
:tg—'_l-_‘;:‘;lu_r‘;‘"’;( E:Eg::ggé) STATE_PROWINCE  WARCHAR(1D)
- - - COUNTRY _ID CHAR
 Used in logical models - ?
CUST_EMAIL WARCHAR(ID)
CUST_ORDERS CORDER_LIST_TYP
- Used elational models
INnr Telg
e Included on import
nclu Nl r
« Generated in DDL
ner N
ORDER_TYP
CORDER_ID NUMERIC(12)
CORDER_MODE WARCHARE)
CUSTOMER_REF REF CUSTOMER_TYP
CORDER_STATUS NUMERIC{2)
CORDER_TOTAL NUMERIC(E, 2}
SALES_REP_ID NUMERIG(E)
ORDER_ITEM_LIST  ORDER_ITEM_LIST_TYP
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. Multi-Dimensional Modeling

« Modeling of Cubes, =l = 7
Dimensions, Levels and L _ — _
Hierarchies, Measures and R o A= _

slices
« Start from ROLAP, XMLA or

from scratch ,.j ] - s

« Generate Oracle Analytical

Workspaces : 1
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. Working with Data Flow Diagrams

- Data Flow - ——

— External Agents Shipmert

— Processes C ;
* Primitive st [ 1 B
- Composite i
« Transformation - /

— Information Flow
* Information Store 4 5 o)
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Formatting and General Appearance

Granular and general control

Set per item type

Synchronize tree
with diagram

Set notation

£ Ervironmenk
). Data Modeler

----- Compare Mappings

H- DOL

EI Diagram

----- Classification Tvpes
.....

----- Logical Model

----- Relational Model
[ Model

= Maming Standard

----- Attribute

----- Templates
----- Third Party JDBC Drivers
Exkensions

Global Ignore Lisk
Mouseover Popups
Shorkcut Keys

£ Yersioning

ORACLE

Diagram: Format

r Default Object Fonts and Colors |/ Default Line Widths and Colors |

P

Design Ohiject Background Fareqround Title Fank
Entity -
Logical Wiew L EEn
Table | EE

Relational Wiew
Structured Type
ube

Level
Process
External fgent

Dinersian S N -5

I o'
I -
I -

I - -
I - -5
I - -

Information Store _Dialag
In-Ouk Parameters _Dialu:ug
Transfarmation _Dialu:ug
Moke _Dialu:ug
Label _Dialug
Apply Ta

() Mew Objects (3) All Chjects



. Importing Metadata

¢ I m po rt u SI n g d I re Ct CO n n eCtI O n S g:::z::: z::rrr:;g:r?}?:cle Databasze 11g Erterprize Edition Releaze 11.

— Oracle Database DB Objects that will be imported:
— Microsoft SQL Server e "
— IBM DB2 and UDB ROLE =
. . . SEQUEMNCE 3
— Generic JDBC based dictionary  swionm 2
- Examples: MySQL, Teradata TAELE °
. . TABLEZPACE 11
— Oracle Designer repository TENP TABLESPACE 1
. . ME TABLESPACE 1
¢ F|Ie ImpOI’t LISER 9z
— Other Modeling tools e 1
« CA ERwin
« Bachman

— Multi-Dimensional
e Cube views
« XMLA
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Exporting and Code Generation

. DDL file editor supports
. ( ‘Create’ Selection r 'Drop' Selection r Mame Substitution r Include Table Scripts rOracle Errees o) [0 |
— Design Rules []E] oracls Datsboss 11g
L‘—J--- (3 Assigned To Users
— Object selection 5 D woars
. & FE
— Drop objects 521 Tebles
-] [ CUSTOMER
i G- [w] [ ORDER
— Table scripts e
[ [0 Contexts
- Standard database DDL 8 7] Drectoris
. G-[w] £ Disk Grolups
S C rl pts I:I g gz::e.:.sggned To Users
&[] [ Rollback Segments
- O raCIe [ [ Segment Templates
----- (3 Tablespares
-[w] [ Temp Tablespaces
- I B M D BZ an d U D B Ei F| Lndnp '-Il'-a::esppaces
. f-[v] [ Users (Schemas)
— Microsoft SQL Server
1 - i 1 Tree Wiew L Tables L PK and UK Constraints L Indexes L Foreign Keys L Yigws
* M u |t| D I m e n S I O n al O raC I e AW’ Materialized Wiews L SYNoNYms L Sequences L EBitmap Join IndexSs : L External Tat
C u be VI eWS an d X M LA Triggers L Packages L Package Bodies L Stored Procedures L Funictions L Struckured Types |
| EI Design Rules | [ ] 1ndude Camments || Apply Mame Substitution |Regl_||ar DOL '|
[ J

CSV export



« Selection of tools available
Domain definition (data types)

Name abbreviation in the

relational model (Customer to

CUST)

Compare and merge facilities

Design Rules

« Tools Options

ORACLE

Naming standards
Specify default database
Controlling constraints
Physical properties

Notations (Barker, Bachman,

Information Engineering)

Controlling the Design Environment

Maming Standard: Templates

Table constraints

Primary Key: |{I:al:|le abbr} Pk | | Add Variable
Faoreign kKey: |{-:hill:|}-_{|:uarenl: abbr}:_Fk | | Add Variable
Check Constraint: |{I:al:|le}-_CK | | Add Variable
Inique Conskraink; |{I:al:|le}-_{n:|:|lumn}-_LIN | | Add Wariable
Index: |{I:al:|le abbr}_{column}_IDH | | Add Wariable
Column Check Constraint: |CK_{taI:uIe}-_{u:u:qumn} | | Add Wariable
Column Foreign Key: |{reF kable}_{ref column} | | Add Wariable
Entity identifier

Primary Identifier: |{entit';.-'}_F‘K | | Add Variable
Attribute Relation: |{reF entityt _{ref attribute} | | Add Variable
Example

Example: | | |F‘rimary key v|
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SQL Developer Data Modeler 3.0

Integrated version control (Subversion) for
collaborative development

Integrated reports

Incremental Oracle Database 119 features

Support for multiple open designs

Import and export packages, and functions

 Addition of custom Design Rules and transformations
» Import from CA ERwin Data Modeler Release 7

- Various additional enhancement requests and feature
updates

ORACLE



« Same core technology for

SQL Developer, JDeveloper

and Data Modeler
« Some features shared
— Version control
« Common look and feel
* Preference dialog
— Shortcut keys
— Managing extensions

— Set central location for
saving and opening files

ORACLE

Common IDE: Fusion Client Platform

£ Oracle SQL Developer Data Modeler : Relational 1 {Untitled_1)

File Edit ¥iew Design Yersioning Help

-~ Compare Maj
Dol 1

- Diagram

- Madel

- Maming Standard

el W W

- Extensions
- (zlobal Ignare List
- Mouseover Popups
- Shorkeuk Keys
- Yersioning
L. Comment Templates
s General
L Wersion Tools
- Weh Browser and Proxy

Help

T FEEEERR e O = [ a8 Domains Administration Alt+ShiftD
E@ Types Administration Alt+Shift T
Earowser ([ RDEBMS Site Administration  Alt+ Shift-B
(5 Designs [1]
= BB F# Table To Yiew Wizard Alt+Shift-A
G- (0 Lagical Types To Domains Wizard
i 83 Mukidimensi
: gg Multlclllmensmnal Models [] @ Narne Abbreviations Alt+ShitkH
= Relational Models [1] @ Glossary Editor Alt+Shifty
T Ir— [#- a4 Domains [1]
| H "
k. [ [l DataTypes Design Rules 3
[ Environment i
Process Model
- Dockable Wi . @ ) ) i ComparefMerge Models Alt+ Shitt-hd
- Lacal Histary [ [l Business Infarmation
- Log Preferences. ..

- Third Party JDBC Drivers

TS IFeCtT

|D:l,DataModeIer\,ModeIs\,ModeIsSD

|| Select |

Default System Types Directary

|| Select |

Default Reports Directary

|D:I,DataModeler\Models\,ModeIsSD\repDrts

|| Select |

Show "Select Relational Models” Dialog

Load Design Level Settings on [Qpen Design'

Show Properties Dialog On New Dbject

Restore previous Design Level Settings After 'Close Design'

| Irnpork || Export |

Ok

1

Cancel




Multiple Open Designs

« Open multiple designs in single Data Modeler browser

- Easy to switch between designs X

Select Relational Model

B Oracle SQL Developer Data Modeler

File Edit Yiew Design

T @8Rk« 080X I QHE O @

%aBmwser

Yersioning Tools

« Use dialogs to track the current design

Help

E] adel_withGlossary {Basic_updates)

||E"E'|L0gica| {ImportHR_

(23 Designs [3]

—
L)

- [If Logical
----- 83 Multidimensional Madels [

Select Design:

|Basic_updates .

Select Relational Model:

Felational_3
Relational_MoGlossary
RelationalModel_with@lossary

" QUANTITY_ON_HAND

#" PRODUCT_ID
oPRODUCT_NAME

& 83 Relational Models [2] oPRODUCT_DESCRIPTION
— _ oWEIGHT_CLASS
- a3 Domains [1] oWARRANTY_PERIOD
- (@ DataTypes o SUPPLIER_ID
- 0 Process Model oPRODUCT_STATUS
(- [} Business Information oLIST_PRICE
oMIN_PRICE

oCATALOG_URL

F‘é Basic_updates WAREHOUSES
= [Bg ImportHR_OE # " WAREHOUSE_ID
[ @ Lagical oWAREHOUSE_SPEC
oo g_ ) ) oWAREHOUSE_NAME -—--
----- 83 Multidimensional Models [] oWH_GEO_LOCATION Cancel
[+ 33 Relational Models [1]
- - r
[#- a2 Domains [1]
- [ DataTvpes :
[ [l Process Model %
- [l Business Information
= B MyFirstModel INVENTORIES ( PRODUCT_INFORMATION
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Custom Design Rules and Transformations

Use scripting engine of choice
Create user defined transformation scripts

Apply multiple

scripts or rules :

 Build up Rule Sets
) ) Library |y First library v |Method  |checkcomments -
- Create Libraries | zz~

var errType;

war table;

function checkzomments{object{

result = true;

ruleMessage="";

if{table. getCommentInRDBMS(), equalsi™ iy
ruleMessage="no comments in RDBMS defined";
errType="Problem:";

result = False;

Results

ERRORS: 14 WARNINGS:O

Object Engine Type Variable

Table Mozilla Rhino Errar table

Rule Script

Problem:HR1.REGIONS: no cor
Error: OELMAREHOUSES: no

if{table.getComment ), equals(™ 1| %
if{ruleMessage. equals("

ruleMessage="no comments defined";

telsed

rulelMessage= ruleMessage +" , no comments defined";

errType="Errar";
return False;

return result;

| Apply | | Import | | Export | | Close | | Help | | Clear | |:
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Collaborative Development

Use Versioning Navigator to
connect to Subversion repository

Start by checking in Design using
— Data Modeler
— External client

Multiple users check out designs

Pending Changes dialog
provides feedback to all users

Commit changes to repository
Manage conflicts

& Oracle SQL Developer Data Modeler

Qﬂ'\u‘ersioning Mavigator
K@

-1y Subversion
[ DataModels
D branches
D tags
IE!D trunk.
BD EAl_demo
@~ BASIC_OE
[E] Bastc_0E.dmd [144]
- defaultdomains.xml [143]
: HR,_CE
77 OE_Model

|:EgBrowser

File Edit Y¥iew Design Yersioning Tools

Help

TEREES-CEBE0R KR QLA @ 6

2] [EBLogical (MyFirstiodel) | B Logical (BASIC_OE)

CUST
P " CUST_GL_ID NUMEBER ()
* FIRST_NAME WARCHARZ (20 BYT
* LAST_NAME WARCHARZ (20 BYT
ADDRESS WARCHARZ (21)
TEL_NUMBERS PHONE_LIST_T¥P
CREDIT_LIMIT NUMEBER (2,2)
WAIL VARCHARZ (30 BYT
ACCT_MGR_ID NUMEER ()
CUST_GL_GEO_LOC  SDO_GEOMETRYW
DATE_OF_BIRTH DATE
MARITAlI STATUS LINKNOWN

=

E] Messages - Log %Pending Changes

(5 Designs [2]
[E8 MyFirstModel
- g Tl

G- () Logical

e 33 Multidimensional Madels []

[ 83 Relational Models [1]
ZFE Domains [3]
([l DataTypes
[{{l Process Model
@

Business Information

| BASIC_OE (D:iworkingiDOAGIEAL_demo_2)

=-{28 BASIC_OE
> ----- D dl_settings.xml [173]
(=83 Relational Models

-l Demo
% Diagrams

[ 4

é Rewvert... !

Revert Al

Compare With ]

Properties

ORACLE
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Integrated Reports

* Integrated reporting supported

Reports

In addition to repository reports s rr—

Designs

° ( Loaded Designs r Reporting Schema | k
enerated as pesigs
° O e n i n M S WO rd / H9-06)+ AllTablesbetails 1xml [Compatibiliy|  Available Designs |MyFirstroded -|
p Home Insert Page Layout References Mailings Review

Available Models |Main HR. OF model V|

Include All Ohjects

B A Tahoma MR SN BN ES

- Selected Object
Pate o B[J O - ake x, % AW A

Clipboard Font ]

[ R R R E SRR SRR SRR AR KRS AR SRR ERA SRR SRR SR AR RS ORAT T =) |

- Il Tables Details

Design Name ERD_BASIC_OE_updates
Version Date 20.09.2010 10:41:31
Version Comment

—

Model Name RelationalModel_withGlossary

Table Name CusT
Functional Name CUSTOMER
Abbreviation CusT
Classification Type Name
Object Type Name

- Comments
- Description

- Notes

Quaniitative Information
- Number Of Columns 15
Number Of Rows Min. 0
Number Of Rows Max. 9999999 R
Expected Number Of Rows 0 ©

artad Grouth n

I _ [——
Pageilof12 | Words:1121 | <% Englishus) | 23 g




Reporting Repository

- Create repository user

« Export design to repository
— Initial export creates repository
— Exports initial version to

repository

« SQL Developer support
— Browse repository
— Import reports
— Run shipped reports
— Create your own reports

¥ Oracle SQL Developer : Entity Relationships in the Logical model for a given Design ins|

File Edit View Havigate Run Versioning UnitTest Migration Tools Help Source
GoEa 90 YEBE 0O-0- 5-

%Connecﬂons Repo E] |:| system_11g_orcl Relationships

{1 &1l Reports ‘ B mRefresh: °

B Data Dictionary Reparts
E'B Data Modeler Reports Entity | Relationship | SourcedTarget | Cardinality |
+

E‘@' Dresign Cortert CHANM... COSTS_CHAN... Source Logic
@r Data Types Model CHAMM... SALES_CHAM.. Source * Logic
12 Logical Model COSTS  COSTS_CHAN.. Target 1 Logit
B Atrioutes COSTS  COSTS_PROD... Target 1 Loagit
Ertities
COSTS PRCOM Taeoet 1 Lo
= e Sato-fit &1 Columns 4 1 Lagit
{E Relationsl Madel Auto-fit Selected Column + Lagic
{2 Design Rules Eritities Logit
B2 Logical Model Single Recard Yiew Lagic
[-{E Redational Model Courtt Rovs... :
[#-{= Migration Reports Export Data »
[#{= Uszer Defined Reports
=3 Refresh|0 =
Erdity | Relationship | SourceTarget | Lakel |
) 0 PEOMO FIi ar et oy 1

¥ Check for Updates - 5tep 3 of 3

=,
— —
4

€

Summary

[=F-Mesw Extensions
B Oracle SAL Developer Data Modeler Reports version 111 1 59 46
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. Packaging Choices

« SQL Developer Data Modeler

— Free, licensed with the Oracle Database, independent
standalone product

« SQL Developer Data Modeler extension
— Integrated into Oracle SQL Developer 3.0

ORACLE



. Summary

« Oracle SQL Developer Data Modeler provides
— Logical modeling
— Relational modeling
— Physical modeling
— Forward and reverse engineering
— Data types modeling
— Multi-dimensional modeling
— Data flow diagrams
— Importing and exporting
— Design environment control features
— Integrated and repository based reporting
— Integrated version control (Subversion) for collaborative development
— Custom Design Rules and transformations
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. Finding More Detail

www.oracle.com/technetwork/developer-tools/datamodeler/

* SQL Developer Data Modeler on OTN

— White papers, Oracle by Example (OBE), online demos,
models and scripts

— www.oracle.com/technetwork/developer-tools/datamodeler/
« SQL Developer Exchange

— Add feature requests: sgldeveloper.oracle.com

e Forums

— SQL Developer
forums.oracle.com/forums/forum.jspa?forumiD= 1317

* Book
— Oracle SQL Developer 2.1

ORACLE



http://www.oracle.com/technetwork/developer-tools/datamodeler/
http://www.oracle.com/technetwork/developer-tools/datamodeler/
http://www.oracle.com/technetwork/developer-tools/datamodeler/
http://sqldeveloper.oracle.com/
http://forums.oracle.com/forums/forum.jspa?forumID=260

Finding More Detall
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Hardware and Software

Engineered to Work Together
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