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Welcome to ER/Studio

ER/Studio is a visual modeling application used for platform-independent logical data architecture analysis and
design, in addition to platform-specific physical database design and construction. Its powerful, multi-level design
environment addresses the everyday needs of database administrators, developers, and data architects who build
and maintain large, complex database applications and strive to consolidate, report, and re-use metadata across the
enterprise.

ER/Studio’s progressive interface and simplicity has been designed to effectively address the ease-of-use issues
which have plagued data modeling and CASE tools for the past decade and more. The application equips you to
create, understand, and manage the life-cycle of mission-critical database designs and business metadata within the
enterprise.

ER/Studio is rich and customizable. ER/Studio offers:
« Strong logical design capabilities
« The ability to spawn many physical designs from a corporate logical design
« Bi-directional model comparison and information synchronization
« Visual-Basic for Applications API for product customization
« Powerful DDL reverse engineering and generation
* Metadata import and export capabilities
« Data lineage documentation

« Sophisticated XML, HTML, and RTF-based documentation and reporting facilities.

About This Document

The ER/Studio User Guide is the primary reference for ER/Studio. It provides an overview of the product and gives
detailed instructions on common and less-common tasks. In HTML Help format it serves as the online help for
ER/Studio. It is also distributed in PDF format for easy downloading and printing.

For licensing and installation information, see the ER/Studio Installation Guide.

Product Benefits by Audience

« Data Modelers and Data Architects: ER/Studio is critical for organizations concerned with eliminating data
redundancy, creating an enterprise view of data assets, and assisting development with making informed
decisions about how best to reuse elements pre-defined by the enterprise. Its powerful logical (hon-database or
technology specific) analysis and design environment helps to normalize and create an enterprise view of the
objects concerning the data managed by an organization. More importantly, it can communicate this quickly
through powerful reporting and metadata exchange mechanisms throughout the enterprise.

« Database Administrators and Database Developers: Managing databases can be incredibly difficult without a
blueprint or roadmap to understand important object dependencies. ER/Studio’s round-trip engineering
capabilities including database reverse-engineering provide database administrators (DBAs) or developers with
important ‘physical’ data models in seconds. These models can be used as powerful and efficient change
management platforms, allowing users to update a model with the required changes which need to be
implemented at the database and automatically generate DBMS-specific, syntactically correct, alteration or
database DDL.



« Business and IT Managers: ER/Studio’s robust reporting facilities allow critical information about designs to the
enterprise to be delivered in seconds. This heavily leveraged and beneficial capability of ER/Studio allows users
to provide, in literally seconds, clear, easily navigable and safe-to-distribute documentation about a database or
enterprise data model to those who need to review it.

Database Support and Connectivity

Supported Database Platforms
ER/Studio supports the following database platforms:

NOTE: ER/Studio Developer's Edition only supports database platforms marked with a * below.

« Hitachi HIRDB

« *|BM® DB/2® for LUW 5.x, 6.X, 7.X, 8.x, and 9.x

*« |IBM® DB/2® for OS/390 5.x, 6.x, 7.X, 8.x, and 9.x

« IBM® DB/2® for AS/400 V4R5 and V5R2

* IBM® DB/2® for Common Server

e *Informix ® OnLine, SE, and 9.x

* InterBase™ *4, *2007, and 2009

* Microsoft® Access 2.0, 95, 97, and 2000

« Microsoft® SQL Server 4, 6, 7, 2000, 2005, and 2008

* Microsoft® Visual FoxPro 2.x, 3.x, and 5.x

e *MySQL 3.x, 4.x, and 5.x

* NCR Teradata V2R4, V2R5, and V2R6

e *Oracle 7.x, 8.x, 9i, 10g, and 11g

* PostgreSQL 8.x

e * Sybase® Adaptive Server Anywhere (ASA) 6, 7, 8, 9, and 10
« * Sybase® Adaptive Server Enterprise (ASE) 11.0, 11.5, 11.9, 12.0, 12.5, and 15
¢ Sybase® Adaptive Server IQ 12.5

* * Sybase Watcom™ SQL

* Sybase SQL Anywhere 5

e *ODBC/AINSI SQL

Database Connectivity
The table below describes the necessary client software needed to successfully connect to a target database.



When selecting client software, make sure the DBMS version matches the client software version. In cases where the
client libraries are backward compatible, the latest client version is recommended. Please refer to the DBMS vendor
for specific client software and the database versions for which it is supported.

Database Required Client Libraries Vendor

Hitachi HIRDB Hitachi ODBC Hitachi

IBM DB/2 OS/390/ IBM DB2 LUW IBM DB2 Connect IBM

IBM AS/400 IBM Client Access for AS/400 IBM

Informix OnLine and SE Informix-Cli and ODBC Informix Software, Inc. and Intersolv,
Inc.

InterBase ODBC Embarcadero Technologies, Inc.

Microsoft Access Access ODBC Microsoft

Microsoft SQL Server SQL Server Client Tools Microsoft

Microsoft Visual FoxPro FoxPro ODBC Microsoft

MySQL MySQL ODBC MySQL

NCR Teradata Teradata ODBC NCR

Oracle SQL*Net or Net8 with configuration files | Oracle

(hosts, tnsnames.ora)

PostgreSQL PostgreSQL ODBC Postgre

Sybase ASA Sybase ASA ODBC Sybase

Sybase ASE Sybase Open Client Sybase

Sybase Adaptive Server 1Q Sybase ASA ODBC Sybase

Sybase Watcom SQL Anywhere SQL Anywhere ODBC Sybase




ER/Studio Overview

ER/Studio is an industry-leading data modeling tool for designing and understanding databases, helping companies
discover, document, and re-use data assets. With round-trip database support, you can reverse-engineer, analyze,
and optimize existing databases. Productivity gains and organizational standards enforcement can be achieved with
ER/Studio's strong collaboration capabilities.

ER/Studio offers:
e Model-driven design environment
« Complete database lifecycle support
« Enterprise model management
« Data lineage documentation
« Enterprise communication capabilities
« Data warehouse and integration support
¢ Quality database designs

This overview provides a basic introduction to ER/Studio, the products in the ER/Studio family, and Embarcadero
applications that can further enable data architects.

ER/Studio Family Products

There are several products in the immediate ER/Studio family:

« ER/Studio Standard: Provides a complete environment for analyzing, designing, creating, and maintaining
database applications.

« ER/Studio Enterprise: In addition to ER/Studio Standard, the Enterprise version includes the server-side
ER/Studio Repository for improved teamwork and enterprise collaboration and Embarcadero's business process
and conceptual modeling tool, EA/Studio.

« ER/Studio Repository: Productivity gains and enforcement of organizational standards can be achieved with
strong collaboration capabilities offered by ER/Studio Repository, a version-control application. ER/Studio users
connect to the Repository to get a data model revision, check in changes, compare and merge local copies of the
data model to a version in the Repository, and run various usage reports. ER/Studio Viewer and ER/Studio
Enterprise Portal users have read-only access to the Repository.

« ER/Studio Viewer: ER/Studio Viewer provides an interactive environment for accessing ER/Studio data models,
offering the same sophisticated navigational features of ER/Studio to members of the modeling team that want
advanced viewing, navigation and printing functionality but do not require the ability to edit the models.

« ER/Studio Enterprise Portal: The Enterprise Portal is a browser-based application that provides easy access to
metadata information stored in ER/Studio models, enabling you to search, browse, and report on the information
contained in the ER/Studio Repository.

* Universal Data Models: Standard and Industry data model templates for ER/Studio that reduce the development
time of database-related projects by an average of 60 percent, as well as improve the quality of existing and new
data models.

« MetaWizard: Integrates metadata across modeling tools, business intelligence, ETL platforms and
industry-standard exchange formats (XMI, XML and XSD). This tool enables ER/Studio to integrate with more
than seventy other applications by sharing metadata through an import-export capability.



In addition to the products above, Embarcadero also offers the following complementary applications:

License Server: The license server is the conduit through which you manage licenses for your Embarcadero
Technologies distributed applications. You administer licenses from a central location, which is a big advantage if
you have users scattered across a large network. You can see how many licenses are available and if they are in
use. You can also you add or remove specific users and reallocate licenses as needed.

Schema Examiner: Ensures the integrity of database schema by performing a comprehensive set of diagnostic
tests that validates the schema and ensures that the rules of the relational model are enforced. Detailed reporting
and graphical documentation simplify the process of pinpointing and reviewing discrepancies. Schema Examiner
also recommends changes to database schema and can automatically generate scripts to fix problems, providing
an efficient and consistent approach to improving database design.

EA/Studio: A business modeling tool for creating a graphical representation of your business from the core
concepts that describe the business, to the processes that detail how your business operates. EA/Studio allows
you to easily model your business processes and how those processes use data. EA/Studio Conceptual
Modeling provides an intuitive way to outline subject areas and concepts that can then drive the creation of
detailed data models. EA/Studio is now free with ER/Studio Enterprise Edition, which includes the ER/Studio
Repository.

EA/Studio Community Edition: A free, Eclipse-based, professional grade, business modeling tool that allows
business and IT users to share business process models in a standardized way and engage in more productive
modeling. It provides flexible and simple process modeling for flowchart creation, intuitive interface allowing
ease-of-use to business users, and captures metadata definitions via full property editors. The process is further
simplified with an easy import from Microsoft Excel and Visio.

Standard Edition Solution Pack: This core set of award winning database tools simplifies and automates the
design, development and administration of mission-critical databases. Use ER/Studio Standard to visually model
and document your databases, DBArtisan Professional to easily manage database schema, storage,
performance and security, and Rapid SQL Professional to quickly create, edit, version and deploy server-side
objects.

Administration Edition Solution Pack: The productivity dream team for DBAs. Use ER/Studio to visually model
and document your databases; DBArtisan Professional to easily manage database schema, storage,
performance, and security; and Embarcadero Change Manager to address the change management challenges
faced by DBAs.



Application Design

The following diagram shows the functional relationship among ER/Studio Enterprise components and with the
software components of a typical development system.

Metadata
Files
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Application Interface

The ER/Studio interface is divided into several tabbed windows that let you navigate and customize your workspace.
ER/Studio includes context-sensitive toolbars, menus, intuitive icons, keyboard commands, and other resources to
help you work efficiently. ER/Studio's user interface has a standard Windows look and feel.

For a detailed description of the internal data structure of the ER/Studio application and the Repository, you can look
at Metadata models (DM1 files), usually found in the following directories:

*« Windows XP: C:\Documents and Settings\All Users\Application Data\
Embarcadero\ERStudio_X.X\Sample Models

« Windows Vista: C:\ProgramData\Embarcadero\ERStudio_X.X\Sample Models



For information on enhanced Ul features, click a number in the image below:
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1 ER/Studio has an enhanced user interface that is similar to Windows XP with intuitive icons.

2 The name of the active model, with or without the full path to the file, can be displayed on the title bar of the main
application window. This is an option you can set in Tools > Options > Application > Application Defaults.

3 ER/Studio displays the active model in bold type, so that you can easily see which model or submodel you are
working on.

4 The Data Model tab of the Data Model Explorer displays indexes, relationships, and attributes as separate nodes.

5 The Data Model tab of the Data Model Explorer displays schema objects like packages, procedures, functions,
materialized views, auxiliary tables, and triggers as separate nodes.

6 The Overview Window lets you navigate large Data Models.
7 The Zoom Window helps you focus on the details of a specific area of a large, reduced diagram.

8 You can dock toolbars anywhere in the ER/Studio user interface.



The Data Model Explorer is comprised of five tabs that offer easy access to important functionality and also includes
an Explorer tree that lets you efficiently navigate the objects of your data models. The ER/Studio interface to the Data
Model is divided into two main areas. On the left is the Data Model Explorer and on the right is the Data Model
Window. This convention is carried out on other tabs of the user interface, such as the Repository and Data Lineage
tabs, where you'll find an explorer on the left and a graphical representation on the right. The Data Model Window also
provides a complete workspace for creating physical and logical data models and smaller, movable windows to help
you navigate large data models.

Data Model Explorer

The Data Model Explorer helps you navigate data models and their objects, reuse design elements, and create new
objects. The Data Model Explorer has five tabs that offer easy access to important functionality, enabling you to
efficiently manage your Data Models.

« Data Model: Expand and collapse the Data Model Explorer nodes as needed. Double-click a node to start an
Entity Editor, Relationship Editor or Subtype Editor.

« Data Dictionary: Manage data dictionary objects, including attachments, defaults, rules, reference values, user
data types, domains, reusable procedural logic, reusable procedures, and libraries.

« Data Lineage: Document how data is moved and transformed. You start with a data source and move through an
intermediate schema or target using as many transformations as you need.

e Macros: Manage sample, system, and user macros. Create, rename and delete folders as well as add a macro
and refresh the macro list.

« Repository: Manage objects stored in the Repository.

Data Model

The Data Model tab displays logical elements such as entities and relationships, and physical schema objects such as
packages and triggers as separate nodes. Shortcut menus are available on the Data Model tab when you right-click
an element. Use the Data Model tab to:

« Create an object

« Edit an object

« Delete an object

« Rename an object

Change how the data model tree displays by clicking Tools > Options > Application settings.



Use the Data Model tab also to manage objects that are contained within objects, such as columns, which are
contained within tables.

TIP:

ER/Studio displays the active model in bold type, so you can easily recognize which model or
submodel on which you are working

B

Bl

Data Dictionary

Use the Data Dictionary tab of the Data Model Explorer to manage data dictionary objects, including attachments,
defaults, rules, reference values, user datatypes, domains, reusable procedural logic, reusable procedures, and
libraries. The shortcut menu available when you right-click an object lets you add, edit, or delete these Data Dictionary

objects.
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The Reusable Procedural Logic folder lets you organize several procedural logic items such as reusable triggers,
reusable procedures, and libraries.
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Data Lineage

The Data Lineage tab provides a visual, drag-and-drop interface to enable you to document how data moves between
the target and source systems along with why and when the data is moved.

Data lineage documents the Extraction, Transformation, and Load (ETL) of data movement and the relevant
computations required when moving data between disparate systems. You can create data movement rules that can
dictate, for example, when the data should be archived or a specific value range the data must fall within in order to be
moved. You may also need to massage the data to, for example, compute the total sales for a particular product
before moving the data to the target. This is sometimes referred to as “source and target” mapping. For example, your
organization’s data warehouse may have data fed in from multiple sources such as CRM, Payroll, General Ledger,
Accounting, or Product/Inventory system. The data warehouse will likely need on-line data marts receiving data from
one of those systems to produce reports for Sales Executives, HR Executives or marketing teams who produce
performance reports about of various aspects of your business
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Macros

The Macro tab of the Data Model Explorer lets you add, edit, rename, delete, and run macros. You can also create
folders in which to store macros for easier reference. ER/Studio installs several sample macros in the Sample Macros
folder. These macros are described in more detail in the Using the SAX Basic Macro Editor section of this
documentation.

[l]-ﬁ Sample Macroz

0 Meta Data Management M ac
0 Model Layout Macros
J Modeling Productivity bacros

d Physical Modeling Macros
g woita
#@n ERSBasicHandlers
ERSDeleteH andlers
ERSUpdateHandlers

Repository
The Repository tab is an interface to the ER/Studio Enterprise Portal. It lets you view and access the objects that are
stored in the Repository.

NOTE: This feature is not supported in the Developer Edition of ER/Studio.

o
E_‘.H M’:_.' Maodels
E‘_ Samphg Models
HE Demodmi
HE Pubs.dmi
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Data Model Window
The Data Model window displays the logical and physical data model. You can access functionality through the

menus, shortcut menus, and tool bar buttons. The Data Model window lets you move diagram objects, copy and paste
them in a new location, resize the diagram objects, and change their colors.

The Data Model Window also displays physical schema objects like Procedures, Functions, Packages, Auxiliary
Tables, Tablespaces, Materialized Views, and Synonyms. This presents a visual representation of object
dependencies for impact analysis.

If you right-click a relationship, ER/Studio opens a shortcut menu that lets you modify the relationship between entities
or tables.



In the Data Model Window, ER/Studio displays useful information about each object in your Data Model in the Pop-up
Windows, Zoom Window, and Overview Window.

L — I __ _ +
| | N
! .=
| |
F R4 UT Fotewt Temiron e Tifarmatian PATIEUT 0G0 RAICE | % i Priied- - |
&= J % |
@ : !'////// S, ///{/ =2, /'T//-ﬁ_‘ |
-
A || 7 ool 1 fols e 52
A | 1 b4
FRAWMA-Meckin: - | |FRAUTH - Mok rttan Nikmevcitian Methad QAWICY g En — ‘Ll?g FANAL-Ardmsstin Te
1| & . % E;’
- — ; T
1 e R EE-TFE .].

I rAt i T

L

A A A @n®

ERADMIMN .Dispensed Medication ...

£

Pop-up Windows

Pop-up windows can display brief definitions or the DDL of each object in your Data Model. When you hover the
mouse pointer over any object briefly, ER/Studio displays a pop-up window. The popup in the example above displays
the object definition, “The Medication Dispension....."

To display the entity definition as in the screenshot above, click View > Cursor Popup Help Options > Schema Object
Help and then select Definition.

You can create optional definitions on the Definition tab of the object editor. ER/Studio adds the definition as a
comment when you generate the SQL code.



Zoom Window

The Zoom window helps you focus on the details of a specific area of a large, reduced diagram. This feature is only
available in the Data Model Window. You can open and close the Zoom Window as needed using the View menu or by
pressing F8. You can also move the window by dragging it by its title bar.

Zoom Window {Shift + F& to Freeze/Unfreeze)
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Overview Window

The Overview window lets you navigate large Data Models. The Overview window provides a thumbnail view of the
entire model. You can open and close the Overview window as needed using the View menu or by pressing F9. When
you zoom in or out, the Overview window places a border around the portion of the model displayed in the Data Model
Window.
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Menus

You can access the entire ER/Studio feature set from the application menus. You can also access selected features
from shortcut menus. ER/Studio application menus are across the top of the user interface and shortcut menus are
available when you right-click an object or diagram. All menus are context-sensitive and change depending on the
content of the Data Model Window.

Functionality available in application menus or shortcut menus is also available on Toolbars.

Application Menus

ER/Studio application menus provide access to all functionality. The menus are context-sensitive and change
depending on the content of the Data Model Window. The application menu differs for logical and physical models.

Accessing Shortcut Menus

ER/Studio shortcut menus offer an easy method of accessing object functionality. Shortcut menus offer the same
functionality you can access from the Toolbars or Menus. To access the shortcut menu, right-click an object or model.

Toolbars

ER/Studio toolbars are context-sensitive and change to reflect the element of the application you are using. Toolbar
buttons offer quick access to common features of ER/Studio. All functionality accessible from toolbar buttons is also
accessible from Menus and Accessing Shortcut Menus. Toolbars change depending on if you are working with logical
or physical models.

ER/Studio lets you move toolbars anywhere on the ER/Studio workspace. You can also dock toolbars anywhere on the
perimeters of the workspace. You can also specify which toolbars you want displayed on the workspace.

Moving Toolbars
You can dock and undock toolbars, moving them to any place with the application window.

Undock a Toolbar

1 On adocked toolbar, click and hold the toolbar handle

2 Drag the toolbar to a new location.

Dock a Toolbar
On an undocked toolbar, double-click the title bar of the toolbar.

Displaying Toolbars
Click View and then click to select or deselect the toolbars you want to display or hide.

Keyboard Commands

Keyboard commands, function keys, and shortcuts offer alternative ways to access ER/Studio functionality without
using the mouse. You can use keyboard commands to navigate diagrams and perform basic functions.

« PAGE UP: Scrolls up the Data Model Window.



PAGE DOWN: Scrolls down the Data Model Window.
UP ARROW: Scrolls up one line.

DOWN ARROW: Scrolls down one line.

RIGHT ARROW: Scrolls over one position to the right.
LEFT ARROW: Scrolls over one position to the left.
MINUS SIGN: Decreases zoom level by one step.

SHIFT+F8: Lets you freeze the Zoom window so that you can pan around the diagram and still maintain focus on
a specific diagram object. The same command unfreezes the Zoom window.

Function Keys

The function keys let you access certain features or dialog boxes.

F1: Opens the online Help.
F4: Opens the Find Entity/View dialog.
F5: Redraws the diagram.
F7: Activates or deactivate shadowing.

F8: Opens or closes a zoom window.

Shortcuts

Shortcuts let you access important functionality through key combinations.

CTRL+A: Selects all entities in the Data Model Window.
CTRL+Shift+A: Selects all entities and relationships in the Data Model Window.

CTRL+H: Straightens the selected relationship lines horizontally. The lines will straighten based on the docking
point against the parent entity.

CTRL+L: Straightens the selected relationship lines vertically. The lines will straighten based on the docking
point against the parent entity.

\Hot Keys
You can use the following hotkeys to navigate through your models in the Data Model Explorer:

Page Up: Scrolls up one screen size

Page Down: Scrolls down one screen size

CTRL+Home: Scrolls to the upper left hand page of the model
Up Arrow: Scrolls up one line

Down Arrow: Scrolls down one line

Full Undo Redo

The Undo and Redo commands restore your model to the last stage of edits. Find them under the Edit menu or use
the CTRL+Z and CTRL+Y hotkeys.



Status Bar

ER/Studio provides statistics pertaining to your logical and physical model in the status bar at the bottom of the
application. The table below describes the statistics available on the Status bar:

Diagram Mode | Statistic Definition
Logical Views Total number of views in the current model or submodel

Entities Total number of entities in the current model or submodel

Attributes Total number of attributes in the current model or submodel

Relationships Total number of relationships established in the current model or submodel
Physical Tables Total number of tables in the current model or submodel

Views Total number of views in the current model or submodel

Columns Total number of columns in the current model or submodel

Foreign Keys Total number of foreign keys in the current model or submodel

Configuring and Customizing ER/Studio

There are many options available to customize how ER/Studio behaves and what it displays in the Data Model
Windows. Some options, such as the Diagram and Object Display Options and Model Options are saved in the .dm1
file and affect how the model in that file displays or behaves immediately, while the Tools Options and Cursor Popup
Help Options affect how the application and any new models created will display or behave.

¢ Customizing the Display of Diagrams and Objects

« Defining Model Options for the Selected Model

¢ Specifying the Location of Shared Data

« Changing Cursor Popup Help Options

Customizing the Display of Diagrams and Objects

Diagram and Object Display options affect how the diagram objects appear only for the selected model or submodel.
You can choose different display options for each physical and logical model and submodel. By accessing the
Diagram and Object Display Options from the Data Lineage Tab, you can also customize the appearance of
transformation objects. The diagram and object display options you choose are stored in the .dm1 file along with your
diagram and apply only to the current diagram. Diagram display options include setting page boundaries and snapping
to grid. Object-specific display options include specifying the information displayed about each object on the diagram.
You can specify the content displayed for entities and views. You can also customize display settings for relationships
and schema objects.

You can change the entity/table display level to show attributes/columns, primary keys, all keys, tables, definitions or
notes. You can also set display options for certain objects to display object datatype, domain, null options, alternate
keys, and owner.

For views, you can change the display level to show columns, primary keys, all keys, definitions, and notes. You can
also set display options for certain objects to display object owner and parent name.



By default, ER/Studio automatically sizes the entities and views to display all the content selected. However, you can
manually resize any entity or view by right-clicking the object in the Data Model Window, grabbing a handle, and then
dragging to resize the object.

You can make global changes to the display of any new diagrams and objects by clicking Tools
> Options > Display and making your choices there. For more information, see Defining Model
Options for the Selected Model.

1 To change the display of a specific model or submodel, from the Data Model Explorer on the Data Model
Explorer, select the model or submodel.

To change the display of objects on the Data Lineage tab, click the Data Lineage tab.
2 Click View > Diagram and Object Display Options.

3 Complete the tabs of the Diagram and Object Display Options dialog and then click OK to implement the
changes.

The following describe options that require additional explanation:
Diagram tab

« Show Page Boundaries: If selected, displays the page boundaries according to the print options, such as the
printer selected, and page size, scale, and orientation chosen in the Print and Print Setup dialogs.

« Auto-center Diagram over Pages: If Show Page Boundaries has been selected, this option is available.
Selecting this option arranges the diagram elements so the diagram always appears centered across the pages
required to display or print the diagram.

« Display and Enable Snap to Grid: If selected, displays grid lines in the diagram background, and align diagram
object along their nearest grid line. ER/Studio lets you set a grid to the background of your diagram. You can use
the grid to align diagram objects and to create a regular or uniform appearance. If you set a grid in the
background of your diagram, you can set ER/Studio to snap diagram objects to the nearest grid line.

« Grid Step Size: Specifies the horizontal and vertical size of each grid cell.
e Grid Steps Per Line: Specifies a horizontal grid spacing per line.
« Units: Specifies the unit of measurement for grid cells. You can select inches and centimeters.
Entity and Table tab
The display level options selected dictate which options will be available in the Available options area.

« Definition: If selected, displays the entity or table definition as defined on the Definition tab of the Entity Editor or
Table Editor.

« Note: If selected, displays the entity or table note as defined on the Notes tab of the Entity Editor or Table Editor.
« Display Table Names: If selected, displays entity and table names.
« Display Column Names: If selected, displays the attribute and column names.

CAUTION: Ifthe Display Level in the Diagram and Object Display Options editor does not match the Attribute
Order designation in the Model Options (Model > Model Options > Attribute Order), drag and drop
and on-screen editing errors can occur. If the true attribute sequence, as designated in the Model
Options, and the displayed sequence, as designated in the Diagram and Object Display Options,
are not synchronized, then ER/Studio cannot make the appropriate changes to the entity.

Relationship tab

« Relationship Style: The style chosen here applies to any new relationships created in the model or submodel.
Override the relationship style by right-clicking the relationship and choosing one of the format options available.



View tab
« Definition: If selected, displays the view definition as defined on the Definition tab of the View Editor.
« Note: If selected, displays the view note as defined on the Notes tab of the View Editor.

« Name Compartment: If selected, displays the view name within the view object; otherwise, the view name
displays just above the object.

« Wrap Name: If selected, wraps the view name when the view width isn’t large enough to accommodate the entire
name.

Schema Objects tab:

For physical models only, controls the display of schema objects such as packages, procedures, functions,
materialized views, auxiliary tables, and triggers.

Transformation tab
NOTE: Available only if the Data Lineage tab is active when View > Diagram and Object Display Options
is clicked.
Transformation display options control the information displayed for transformation objects in a data flow on the

Data Lineage window.

« Input and Output Columns: If selected, displays the names of the input and output columns on the
transformation object.

« Code: If selected, displays the transformation code entered in the Code section of the Definition tab for the
Transformation Editor.

« Definition: If selected, displays the business description entered in the Business section of the Definition tab for
the Transformation Editor.

Drawing Shapes tab

Verb and inverse verb phrases are defined on the Phrases tab of the Relationship Editor. If you choose to display
these phrases, in the Data Model Window you can click and drag them for optimal positioning.

Security Objects tab

Security objects, such as users and roles are not automatically displayed in data models that have been
reverse-engineered; in this case, you must enable their display here.

Apply To tab

You can selectively apply the object display options set on the other tabs to individual elements of your model.

Defining Model Options for the Selected Model

Model Options for the selected model define naming rules, model notation, the default datatype, datatype mappings,
rolename prefixes, and the attributes order. Use Model Options also to synchronize entity and table names, and
attribute and column names.

The preferences set here are maintained in the diagram .dm1 file.
1 Right-click the target model and then click Model Options.

Depending on the target model selected, the Logical Model Options or Physical Model Options dialog displays.



2 Complete the changes on the General Options and Name Handling tabs and then click OK.

NOTE: The options that appear depend on whether the selected model is a logical or a physical model
type.

The following describe options that require additional explanation.
General Options tab
* Max Table Name Length: Read-only, platform dependant value.
¢ FK Column Definition/Note Synchronization:

« None: The Note and Definition text from the parent PK columns is propagated when the relationship is created
or a new column is added to the primary key. If there are any changes to the parent PK columns then the
changes will not be synchronized with the child columns.

« Partial: The Note and Definition text from the parent PK column is propagated when the relationship is created
or a new column is added to the primary key and the text is kept synchronized with the parent PK columns as
long as the text in the parent equals the text in the child. If the text in the foreign key attributes is changed in
the child, the tie between the parent and child will be broken.

« PK Indexes: Select Manual Sequence to manually change the sequencing of primary key index columns using
the Index Editor. Otherwise, the sequence of the index cannot be manually changed.

« Attribute Order: Select Logical Order to position all primary key columns before non-key columns. Select
Physical Order to position the keys to mimic the order in the physical model, meaning that primary keys can
appear before or after non-key columns. Select Logical Order to prevent primary keys from being reordered in the
Entity Editor. If Logical Order is selected after selecting Physical Order, the primary keys in each entity are
re-sequenced so they appear first in the attributes list.

Set the default column sequence for new models on the Options Editor > Application tab.

CAUTION: Ifthe Display Level in the Diagram and Object Display Options editor does not match the Attribute
Order designation in the Model Options, drag and drop and on-screen editing errors can occur. If
the true attribute sequence, as designated in the Model Options and the displayed sequence, as
designated in the Diagram and Object Display Options, are not synchronized, then ER/Studio
cannot make the appropriate changes to the entity.

« View Parser: Determines which parser is used to validate the SQL produced when creating a View. This allows
you to maintain and parse platform-specific syntax in the logical model. If you use the same parser for both the
logical model and the targeted platform, then after generating a physical model you won'’t need to rewrite the
View SQL for it.

« Auto Rolename Prefix: Specify a string to add to the beginning of all rolenames.

« Datatype Mapping: If you have customized a datatype mapping for the selected database platform, from the
Datatype Mapping list you can choose an alternate mapping or the system mapping, which is the default.

Custom datatype mappings are created using the Datatype Mapping Editor (Tools > Datatype
Mapping Editor).
Name Handling Options tab: Sets the synchronization level between entity and table names.

« Complete Synchronization: Matches table and column names with their associated entity and column names.
Both names are always synchronized.

« Partial Synchronization: Automatically synchronizes table and column names with their associated entity and
attribute names unless you edit the table name, which breaks the synchronization so that the names can be
different. If names are the same, editing the entity name will update the table name.



« No Synchronization: Prompts you to manually specify both sets of names. Entity and table names are separate.
Also, the rolenames link is broken so that in a foreign key relationship child and parent attributes can have
different names.

« Enable Logical Name Editing: Enables corresponding objects to be directly edited from the table or entity editor.
For example, attribute names can be edited from the Table Editor and column names can be edited from the
Entity Editor.

Customizing Standard Model Features for New Models

Use the Tools Options to customize the work environment for all new models created, including those that are
reverse-engineered, although some options apply immediately to affect the display of the current model. Most of the

tool options can be by selection in the Customizing the Display of Diagrams and Objects or Defining Model Options for
the Selected Model.

Define the Model Options for All New Models
1 Click Tools > Options.

2 Complete your changes and then click OK.

Click a link below for information on options that require additional explanation:

Application tab Logical tab Physical tab

Name Handling tab Display tab Directories tab
Tools tab Diagram tab View tab

Schema Objects tab Object Types tab Object Names tab
Automation Options tab Data Dictionary tab ERX File Import tab
Undo tab Repository Options tab

Application tab

« Show Status Bar: Displays the status bar at the bottom of the application. For a selected physical model, the
status bar displays the name of the database platform and the total number of Views, Tables, Columns, and
Foreign Keys. For a logical model, the status bar display the model type (Logical) and the total number of Views,
Entities, Attributes, and Relationships.

« Unification Options: Unification is the act of combining columns with the same name to create one single
column. It normally occurs when you propagate a foreign key into a table that has an existing column of the same
name.

« Compare Names Only: Unifies overlapping foreign keys that have the same name, even if they originate from
different entities.

« Compare Names and Datatypes: Unifies overlapping foreign keys that have the same name and that also
originated from the same entity.

« Compare Originating Parents: Unifies overlapping foreign keys that originate from the same originating
parent entity.

* Prompt to Resolve FK Columns: Launches the Duplicate Attribute Editor, where you must choose how to
resolve duplicate foreign keys names by creating a rolename to resolve the name conflict.

« Submodel Drag and Drop: To prevent you from inadvertently moving a submodel onto another submodel, you
can choose to have a warning presented when this is attempted, or disable this type of move altogether.

Logical tab



Case Shift: Choose whether to retain case as typed into the editors or convert the letters as you type in names to
upper or lower case.

FK Column Definition/Note Synchronization:

« None: The Note and Definition text from the parent PK columns will be propagated when the relationship is
created or a new column is added to the primary key. If there are any changes to the parent PK columns the
changes will not be synchronized with the child columns.

e Partial: The Note and Definition text from the parent PK column will be propagated when the relationship is
created or a new column is added to the primary key, and the text will be kept synchronized with the parent PK
columns as long as the text in the parent equals the text in the child. If the text in the foreign key attribute is
changed aside from the parents, the tie between the two will be broken.

PK Indexes: Selecting Manual Sequence enables manual changes to the sequence of primary key index
columns using the Index Editor. Otherwise, you cannot manually change the sequencing of the index.

Physical tab

Max Table Name Length: This field is read-only. Its value conforms to the rules of the selected database
platform.

Auto PK Options: If you choose Yes, when automatically creating Primary Key indexes, ER/Studio automatically
clusters the indexes, re-ordering the data blocks in the same order as the index. This can increase access speed.

FK Column Definition/Note Synchronization:

¢ None: The Note and Definition text from the parent PK columns will be propagated when the relationship is
created or a new column is added to the primary key. If there are any changes to the parent PK columns, the
changes will not be synchronized to the child columns.

« Partial: The Note and Definition text from the parent PK column will be propagated when the relationship is
created or a new column is added to the primary key, and the text will be kept synchronized with the parent PK
columns as long as the text in the parent equals the text in the child. If the text in the foreign key attributes is
changed aside from the parents, the tie between the two will be broken.

Name Handling tab

These settings determine how entity names are synchronized with table nhames, how column names are
synchronized with attribute names, and the reverse, between Logical and Physical Models. This is useful in the
event that you want changes in entity names to reflect in table names, but do not want synchronization in the
other direction. For example, you might fine-tune names during the deployment of a Physical Model but do not
want name changes automatically reflected back to the Logical Model.



Allow Unification When Editing Names: When set, allows you to change the role names of foreign attributes or
columns to the same names as other attributes or columns in the same Entity or Table. You can also specify
unification between logical and physical names in the Entity Editor > Attributes tab on a selective basis. Duplicate
names will be unified when your edits are committed. This option affects names in the Entity Editor and Table
Editor, on-screen name editing, and names in the Explorer tree. For example, assume you edit on-screen the FK
in Entity4 below from AnotherPK to MyPK.

Entity1 Entity5
& MyPK # AnotherPK

B MyPK

% AnotherPK

Here is the unified result:

Entity1
& MyPK

Entity5
& AnotherPK

To avoid object name conflicts, you can enclose all names in brackets or quotations or enclose only names that
conflict with SQL keywords. If the database platform supports object names enclosed in brackets or quotes, the
options to enclose object names are available in the General Options area of the DDL tab Options and the DDL
Generation Wizard. If you select Enclose Names That Conflict with Keywords, then any column names that
contain SQL keywords will be automatically enclosed in brackets.

Display tab

Page Boundaries: Displays the page boundaries, enabling you to determine where objects should be placed in
the diagram for printing purposes.

Turn on Grid And Snap: Displays a grid on the model background and places new model objects next to grid
lines. Lets you evenly space the model objects.

Cardinality: Displays the cardinality of the relationships between entities or tables.
Verb Phrases: Displays defined verb phrases next to the relationship lines in the diagram.

Rolename Notation: Displays full IDEF1X rolename notation.



« Display Mode: Lets you select a display mode and then select Display Options. The options are:

e Attribute (Model Order): Displays the entities and all their attributes in the default order according to the
model type. For example, in the logical model, the attributes appear as they normally would in a logical model,
primary keys first.

< Attribute (Logical Order): Displays the entities and all their attributes in Logical Order, regardless of whether
you are viewing the logical or physical model. When the attributes are in Logical Order, ER/Studio sequences
the attributes so that the primary keys are always on top.

e Attribute (Physical Order): Displays the entities and all their attributes in Physical Order, regardless of
whether you are viewing the logical or physical model. When the attributes are in Physical Order, ER/Studio
sequences the attributes to reflect their order in the physical model, without regard to whether the primary keys
are on top or not.

« Image Export Settings: Sets image file options for HTML Reports, such as JPG, BMP and WMF. If not
selected, the diagram is rendered in black and white.

Directories tab
Defines the directories in which to store models, database scripts, reports, reference models, and macros.
Tools tab

* ISQL Path: Lets you type the file name and location of the SQL tool which will launch to manage the SQL
ER/Studio outputs. You can replace the default uisql . exe editor with any ISQL editor. For example, you can
use DBArtisan or SQL Server Enterprise Manager's Query Analyzer. The default path for DBArtisan is
C:\Program Files\Embarcadero\DBAXXX\DBArtXXX.exe

« Startup Directory: Lets you enter a file name and location of the default save directory for the SQL application.
Diagram tab

NOTE: Options selected here apply immediately to the open data model.

« Entity: Select the entity information to display when you hover over an entity.
« Schema Object Display: Select the schema object information to display when you hover over a schema object.

« Loiter Time: The amount of time in seconds the popup displays when you hover over an object in the Data
Model Window.

View tab
¢ Duplicate View Column Name Resolution

« Prompt: Prompts you to supply column aliases to differentiate between columns whenever duplicate column
names exist.

« Don’t propagate: ER/Studio eliminates duplicate column names from the SELECT clause of the SQL
statement generated to create the view.

« Attach prefix and/or suffix: Appends the supplied prefix or suffix to the column names to differentiate
between duplicate column names. The entity name combined with an underscore character (EntityName_) is
the designated prefix; a sequential number is the designated suffix (01).

* View Column Propagation

* Propagate non-keys only: Propagates only non-key columns from base tables to views.
« Propagate all columns: Propagates all columns to the view.

« Don’t propagate any columns: Does not allow the propagation of any columns to a view. You must select the
columns to propagate in the View Editor.



« When adding new columns to a view...: If you select Yes, columns added to a view are propagated to the
views of any child views.

« Display SQL Validation Dialog: Prompts you to validate any updates made to the SQL code for the view.

¢ Column Sorting: Sets the column sorting hierarchy for the view, which will also order the DDL SELECT
statement accordingly.

Schema Objects tab

« Show triggers: If selected, creates triggers in the DDL of the parent and child according to the parent and child

actions specified.

For example, in the Microsoft SQL Server 2005 platform, selecting parent actions update, cascade and delete,
and set null produces DDL in the parent table resembling the following:

REFERENCES dbo.child_name(foreign_key_name) ON UPDATE CASCADE ON DELETE SET NULL

Object Types tab

The object types selected here control the options that are by default selected in the Generate Other Object
Types area of the General Options tab on page 3 of the DDL Generation Wizard. The options selected by default
can be deselected within the DDL Generation Wizard. For more information, see Generating a Script File or
Database.

Object Names tab

The object names chosen here control the names of triggers and procedures generated by the DDL Generation
Wizard. You can choose to generate the system triggers and default table stored procedures on the Generate
Other Object Types area of the General Options tab on page 3 of the DDL Generation Wizard. For more
information, see Generating a Script File or Database.

Automation Options tab

Using the Automation Interface you can customize the functions called when select database objects are
created, deleted or updated. In order to enable these customized functions, you must select them here. For more
information, see Automation Objects Programmer’s Guide.

Data Dictionary tab

Show data dictionary name when displaying dictionary objects: When selected, displays Data Dictionary
objects using the selected format. For example, with the second option selected, the tid user datatype, in the
Pubs.dml sample model displays as pubsDD. tid in the Datatype column of the Entity Editor for the Royal ty
Schedul e entity.

Migrate domain attachment bindings during drag ‘n’ drop: When selected, attachments bound to a domain
are propagated to the attribute or column when populating an entity or table with a domain during a
drag-and-drop operation, or when selecting the domain in the Domain Name list while editing an attribute or
column in the Entity Editor or Table Editor.

Attribute/Column Definition Updating: If Disallow Updating is selected, domain definitions cannot be modified
from the entity/table editor.

ERX File Import tab

Validate Views: If selected, tables and columns in the view are checked for proper syntax. Views failing the
validation are marked as invalid.

Validate Stored Procedures: If selected, stored procedures are checked for proper syntax. Stored procedures
failing the validation are marked as invalid.

Import Foreign Key Indexes: Imports FK indexes that ERWin automatically generates for all FKs.



« Use Logical Index Names when Physical Index Names are not defined: If not selected, and the physical
index name is blank, a unique index name is generated for any unnamed indexes. If selected and the physical
name is blank, the corresponding name from the logical model is used. If, as a result of selecting this option,
duplicate names are generated in the physical model, they can be isolated using the Model Validation Wizard.

Undo tab
For the operations you select here, you will be prompted for confirmation before executing the operation.
Repository Options tab
NOTE: Thistab only displays if you have licensed the ER/Studio Repository. This feature is not supported
by the Developer Edition of ER/Studio.
¢ Active File Directory: Displays the full path to the directory where Repository data models are stored.
CAUTION: Keep the Active File Directory on a local machine. A shared network directory can result in
Repository operation errors.
¢ View SQL Alerts:

« Enable Repo Events Polling: Polls the Repository at the interval specified for any changes made to diagrams
you have open.

Specifying the Location of Shared Data
1 Click Help > About ERStudio, and then click the File Path tab.

2 On the File Path dialog, specify the location of the directory where shared files will be kept.

3 Click OK, and then click OK again to exit the About ERStudio dialog.

Changing Cursor Popup Help Options

Sets the popup information displayed when you hover the cursor over a diagram object such as an entity, table,
schema object, or relationship. Help set for entities and relationships will be applied to both the logical and the
physical model.

Click View > Cursor Popup Help Options, and then select an entity display option.

Data Modeling Fundamentals

E/R Studio is an entity-relationship modeling tool. The following sections outline data modeling concepts and
especially entity-relationship modeling concepts, upon which ER/Studio is based. The design process, from creating a
logical model to creating the physical model, is also explained in the following sections.

« Data Modeling Concepts: Describes data modeling concepts, the development of the relational model,
entity-relationship modeling, and the IDEF1X methodology.

« Developing a Data Model: Describes the steps involved in creating the logical design; including naming objects;
documenting the design; and normalizing the model; as well as creating the physical design, from transforming
the physical design from the logical model to denormalizing the physical design and implementing the database.




Data Modeling Concepts

A data model represents the things of significance to your enterprise and the relationships between them. At its core, a
data model depicts the underlying structure of an enterprise's data and the business rules governing it. A data model
is comprised of two parts, a logical design_and a physical_design.

The Logical Model: A logical model is developed before the physical model. It addresses the business and
functional requirements of systems development. The logical design allows you to determine the organization of the
data that you need to store in a database before you create the database; it serves as a blueprint.

The Physical Design: The physical design addresses the technical implementation of a data model, and shows how
the data is stored in the database. For example, you can specify the datatype to be used by each column in the table,
and determine how tables will be stored in the database.

Data Model Design Principals: To design the most effective data model possible, you should focus on the logical
design before developing the physical design. Both the logical and physical design processes are complex, so it is
best to separate rather than to mix the two. A sound logical design should streamline the physical design process by
clearly defining data structures and the relationships between them.

The Purpose of a Data Model: A data model can be useful for other things in addition to creating databases,
although creating a database is generally its primary purpose. In systems development, the goal is to create an
effective database application that can support some or all of your enterprise. However, a data model of your business
can help you define operational aspects of your business that you might otherwise overlook. Also, a well-defined data
model that accurately represents your business, can be helpful in orienting employees to goals and operations. The
data model can also serve as an invaluable communications tool for both internal and external constituents.

The Relational Model : Most early data models were developed to help systems analysts make business data
conform to a physical database or machine architecture. Hierarchical and network models often ran most efficiently on
particular systems. In the early 1970s E. F. Codd developed the relational data model, based on relational algebra.
The relational model stressed data independence, where data independence is defined as independence of data from
the underlying physical structure in which it is stored. Thus, systems that supported relational data models let users
easily migrate data to larger or newer systems with little regard to the physical differences between storage devices.

The power of the relational model lies in its simplicity. In the relational model, data is organized in tables of rows and
columns. Each table represents one type of data. Each row, or tuple, represents one item of data of that type. Each
column, or domain, represents one type of information about the type of data stored in the table.

Columns (Domains, Attributes)

EmpMo LMName FMame 55N
oo Brown Johin 002-34-9789
Rows
{Tuples, Instances) 002 White Anin 989-45-2323
003 Black Leslie 451-00-4576

Sample Relational Table

The Entity-Relationship Model : Peter Chen introduced entity-relationship modeling during the late 1970s. Along
with a number of other theorists, such as Hammer and McLeod with their Semantic Data Model, Chen introduced a
new way of thinking about data. Chen'’s ideas stressed that a data model should represent the reality of a business,
without regard for how that model might be implemented in a manual or automated system. Though it can seem
ridiculous today, these ideas were revolutionary at the time, and were instrumental in freeing individuals from the
constraints of a hierarchical business model. The ability to model a business “on paper” let business planners test out
and debug ideas before implementing them, thus saving money, other resources, and aggravation.



The basic idea behind entity-relationship modeling is this: everything in a business can be generalized into an abstract
or archetypal ideal, which we call an entity. These entities have certain characteristics or attributes. These entities also
are related to one another through actions that each entity performs on one or more of the other entities. We call these
actions, relationships.

Employee M Assigned to Project

Simple Chen E-R Diagram

In determining the relationship between each of the entities in a data model, you will define a number of business
rules. Business rules define your business and how you run it. For instance, you know that to be useful, each
employee ID, project ID, and department ID must be unique. While you could use the social security number as the
employee ID, you might want to keep the ID short and more easily sorted. More complex issues to consider are
guestions such as, “How are we to connect employees, projects, and departments so that we minimize data
redundancy and maximize our reporting capabilities?” The answers to this and other questions form the rules by which
you run your business.

Attribute definitions can be used along with relationships to determine or enforce business rules. You can define a
particular set of valid values for any attribute of any entity. For example, you can define a valid range of salaries for a
subset of employees for an attribute called Salary. This set of values is known as a domain.

The Dimensional Model: Dimensional modeling is generally agreed to be the most useful for representing
end-user access to data. Where a single entity-relationship diagram for an enterprise represents every possible
business process, a dimensional diagram represents a single business process in a fact table. ER/Studio can identify
individual business process components and create the DM diagram for you.

You can create a dimensional diagram by starting with a logical model, by reverse-engineering, by importing an SQL
or ERX file, or by adding a new physical model.

Developing a Data Model

The following overview outlines the ER/Studio data model development process, which is an iterative process.

Starting With a Basic Data Model
You can start from scratch or reverse engineer an existing database.

Creating a Basic Data Model
1 Create a new data model; Creating and Working With Data Models.

2 Add entities; Creating and Editing Entities.

3 Define entity attributes; Creating and Editing Attributes and Columns.

4 Establish relationships between entities; Working with Relationships.

5 Assign keys; Creating and Editing Keys.




Reverse Engineering a Database

1

Reverse engineer a database; Reverse Engineering an Existing Database.

Importing a File to Create a New Database

1

Import data from a variety of sources to create a new database; Importing a Model from an ERX File, Importing a

Model from an SQL File, and Importing a Data Model from Describe.

Ensuring Data Integrity

1

Ensure object names conform to business standards by creating and applying naming conventions; Enforcing
Naming Standards Using Naming Standards Templates.

Ensure data values are within a specified range or that they match a value defined in a list by defining reference
values; Defining Valid Attribute Data Using Reference Values.

Ensure data input in tables or column is valid by add rules; Promoting Data Integrity Through Rules.

Automating Data Model Creation and Maintenance

1
2
3
4
5

Accelerate entity creation and updates by creating domains; Reusing Attribute Definitions Using Domains.

Assist user data entry by assigning default values; Defining Valid Attribute Data Using Reference Values.

Create macros to perform repetitive tasks; Automating ER/Studio.)

Define default values for attributes, domains, and user datatypes; Create and Edit Defaults.

Add reusable procedural logic; Reusing Procedural Logic.

Fine Tuning the Data Model

1

2

3

Validate the model; Validating the Model.

Customize the datatype mappings; Customizing Datatype Mappings.

Create user-defined datatypes for domains and attributes; Ensuring Consistent Domain Definitions Using User
Datatypes.

Generate a physical model; Generating a Physical Data Model.

Normalize to reduce data redundancy; Normalization.

Denormalize to improve performance; Denormalizing the Physical Model.

Securing the Data Model

1
2

Check the data model in to the Repository; Saving Changed Items to the Repository (Checking In).

Prevent the data model from being updated or viewed by unauthorized persons by creating Users and Roles and
apply them to the data model; Creating and Managing Users and Creating and Managing Roles.

Prevent the database from being updated or viewed by unauthorized persons by creating Users and Roles and
apply them to the data model; Creating and Editing Database Users and Creating and Editing Database Roles.

Specify data security information; Enforcing Security Using Data Security Types and Properties.

Preparing for Review and Implementation

1

2

Customize the model display; Customizing the Data Model.

Provide additional documentation for data model reviewers by creating attachments; Validating the Model.




3 Document data lineage; Documenting Data Extraction, Transformation, and Load.

Create reports for distribution; Generating RTF and HTML Model Reports.

Make it easy for users to access the data by providing a dimensional mode; Changing the Model Notation.

o 0 b

Generate SQL to implement the database; Generating a Script File or Database.

Maintaining the Data Model

1 Ensure the model is updated from the correct sources by documenting data lineage; Documenting Data
Extraction, Transformation, and Load.

2 Asthe physical database is updated, synchronize the physical database model with the physical database; Using
the Compare and Merge Utility.

3 Asthe physical database model is updated, synchronize the logical database with the physical database;
Synchronizing Physical and Logical Models.

4 As updates are required, check out portions of the data model from the Repository; Viewing the Checkin History
of a Repository Object.




Using ER/Studio

This section includes the following topics:

* Creating and Working With Data Models

« Best Practices
¢ Common Tasks

* Developing the Logical Model

* Developing the Physical Model

* Working with the Data Dictionary

« Documenting Data Extraction, Transformation, and Load

e Saving and Using Quick Launch Settings
¢ Generating RTF and HTML Model Reports

* Exporting the Data Model

* Printing the Data Model

« Exporting an Image of the Data Model

Creating and Working With Data Models

Using the data modeling features of ER/Studio you can create automatic and customized data model diagrams.
ER/Studio provides functionality such as automatic layouts, custom colors and fonts for your objects, and relationship
line control.

ER/Studio offers five preset auto layouts: circular, hierarchical, orthogonal, symmetric, and tree. You can use a preset
layout to automatically generate your data model into a specific diagram type. These automatic layouts dictate how
ER/Studio displays relationships and objects. Although these layouts create a specific diagram with specific rules that
control relationships and object placement, you can still change certain aspects of the display, overriding the
automatic layout.

You can set color and font settings for almost any object in your diagram. You can create changes that affect all
objects in your diagram. If you make a change in color or font to the entire diagram, you can then select individual
objects to customize differently.

ER/Studio gives you control over relationship lines. You can control the color, bending, straightening, verb phrases,
and docking points of relationship lines.

If you are working with large data models, ER/Studio offers features that help you zoom and navigate your models
easily. The Overview Window and Zoom Window display thumbnail views of your entire data model. Utilities
accessible from the Diagram toolbar, let you zoom, navigate relationships, and fit your entire data model into the Data
Model Window.

There a several ways to create a data model. This section describes these methods. Subsequent discussions
describe how you can customize your data model.

« Creating a New, Blank Data Model
* Reverse Engineering an Existing Database

¢ |mporting a Model




¢ Generating a Physical Data Model

¢ Using the Compare and Merge Utility

Creating a New, Blank Data Model
1 Click File > New.

2 Select Draw a new data model, and then click OK.

3 Click File > Save, navigate to the appropriate directory, enter a file name, and then click Save.

Reverse Engineering an Existing Database

Use the reverse engineering function to create a logical and physical model by extracting information from an existing
data source. You can specify a data source to reverse engineer using an ODBC or native connection. Using the
Reverse Engineer Wizard and the native connection, you can specify exactly what you want to reverse engineer,
selecting from a particular database objects such as: tables, views, indexes, defaults, rules, user datatypes, owners,
objects, views, and dependencies. Using the Reverse Engineer Wizard and an ODBC connection allows you to
reverse engineer only tables and views. The information extracted for tables includes constraints, primary keys,
foreign keys, and comments. Using the Quick Launch feature, you can save a set of reverse-engineering options to a
file and retrieve them the next time you need to perform a similar reverse-engineering operation.

1 Click File > New.
2 Select Reverse-engineer an existing database, and then click Login.
3 Enter your database connection and login information.

4 The Reverse Engineer Wizard displays.

Here you can select specific objects and information to include in the reverse engineered model. The Reverse
Engineer Wizard will walk you through the rest of the process.

The following describe fields and options in the wizard that require additional explanation.
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¢ Connection Type:

« ODBC: Using an ODBC connection, you can only reverse engineer tables and views. To add a new ODBC
Data Source or edit an existing one, click Setup to open the ODBC Data Source Administrator dialog. For
more information, see Configuring ODBC Data Source and Target Connections.

« Native/Direct: Using a native or direct connection, you can reverse engineer all supported objects for the
selected platform. For more information, see Using Native or Direct Database Connections.

« Database Type: Using a native connection, ER/Studio can reverse engineer the following databases:

« IBM DB2 for OS/390
« IBM DB2 for LUW

¢ MS SQL Server

* Oracle

* Sybase ASE



Data Source: This field differs depending on whether you selected an ODBC or a native connection.

For an ODBC connection, select a data source from the list.

For a native connection, enter the data source connection string.

¢ Quick Launch: In the last step of the wizard, you can save settings to a file for later reuse. If you have previously
saved such a file, you can load it step by clicking the ... button next to Select Settings File on page 1 of the
wizard. Then click Go to run the import exactly as before, or click Next to modify the settings. The Wizard Quick
Launch data is saved as an .rvo file. The default location for these files is:
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Windows XP: C:\Documents and Settings\<user>\Embarcadero\ERStudio\XML

Windows Vista: C:\Users\<user>\AppData\Roaming\Embarcadero\ERStudio\XML
To change the default directory for Quick Launch files, click Tools > Options > Directories.

Database List: If the database platform supports databases, browse and locate one or more databases to
reverse engineer.

Owner List: If the database platform supports owners, browse and locate one or more owners to reverse
engineer.

Include: Select the objects to include in the data model.

« Capacity Planning: Selecting any of these options returns information about the database that can help you plan
for storage requirements.

« Object tabs: Displays a tab for every object type selected in the Include list on the previous page. Click the object
tab, review the available objects, and then use the arrows to move the objects you want to reverse engineer to
the Selected Objects area.
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Infer Referential Integrity: ER/Studio can infer referential Integrity when none is declared in the database. Click
one or more options to create relationships between entities in the reverse-engineered diagram.

Infer Primary Keys: If selected, ER/Studio infers primary keys from unique indexes on a table. If more than
one unique index exists on a table, ER/Studio chooses the index with the fewest columns.

Infer Foreign Keys from Indexes: If selected, ER/Studio infers foreign keys from indexes. When inferring
foreign keys from indexes, ER/Studio looks for indexes whose columns match the names, datatype properties,
and column sequences of a primary key. If the “child” index is a primary key index, it must contain more
columns than the “parent” primary key. In this case, an identifying relationship is created.

Infer Foreign Keys from Names: If selected and your database contains foreign keys, ER/Studio infers
foreign keys from names. When inferring foreign keys from names, ER/Studio looks for columns matching the
names and datatype properties of a primary key. In this case, a non-identifying relationship is created.
ER/Studio cannot infer relationships where the child column has a role name, instead create a Non-ldentifying
Relationship and then designate the correct rolenamed column using the Edit Rolenames function; right-click
relationship and then select Edit Rolenames.

Infer Domains: If selected, ER/Studio infers domains from the columns in the database. ER/Studio creates a
domain for each unique combination of a column name and its associated datatype properties. Duplicate
domains with an underscore and number suffix indicate that columns with the same name but different
datatypes were found in the database. This can alert you of how standardized the columns are in a database.
You can use macros to consolidate domains and preserve the bindings from the inferred domains.



View Dependencies: ER/Studio can ensure all objects referenced by those selected for reverse engineering are
also included.

* Reverse Engineer View Dependencies: If selected, ER/Studio includes referenced view dependencies.

* Reverse Engineer Other Dependencies: If selected, ER/Studio includes referenced dependencies such as
procedures and triggers. Dependent objects that are not otherwise selected will be included. For example, a
database contains procl, proc2, and proc3; and proc3 references procl and proc2. During reverse
engineering, if you selected only proc3 and this option, procl and proc2 are also included.

Select the Initial Layout Option: Select an initial layout for the data model:

e Circular Layout and Tree Layout: Provide best performance when reverse engineering large databases.
Reverse engineering a large database to create a hierarchical model can be quite time consuming.
For more information on layout, see Changing Data Model Layout.

View Parser: Select a platform-specific syntax interpreter.
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Summary of Selected Objects: Select an object type to display in the Summary of Selected Objects grid and
then review the object type, owner, and object name of all the objects you selected to reverse engineer.

Notes

You can reverse engineer diagrams created with DT/Designer to create ER/Studio models.

Reverse-engineered diagrams do not display users and roles by default. To enable Users and Roles, click View >
Diagram and Object Display Options > Security Objects, and then select Display All Security Objects.

To create a logical model only from the database, click Tools > Options > Application and then select Logical
Model Only in the Reverse Engineer area.

In order to reverse engineer a database you must have both CONNECT and RESOURCE roles assigned to your
user ID for the database you want to access.

Objects in SQL 2005 are owned by schemas. A schema is similar to a user, and can be treated the same way;
however, schemas are not explicitly represented in the explorer tree, nor is there a CREATE SCHEMA DDL
function. In the Reverse Engineer Wizard and Compare and Merge Utility, the “owner” field in the object editors of
ER/Studio represent the schema name for an SQL Server 2005 physical model. The field will be the schema list.

See Also

Specifying Application Options for Reverse Engineering

Specifying Application Options for Reverse Engineering

Using the Application tab of the Options Editor, you can specify whether reverse engineering always produces both
logical and physical models or produces logical models only. You can also specify the column sequence for new
models that you reverse engineer. Once applied, this customization will apply to all your reverse-engineering projects.

1

2

Click Tools > Options, and then click the Application tab.

Specify your reverse-engineering preferences in the Reverse Engineer and Column Order: Reverse Engineer
areas of the Application tab.

Click OK to apply your changes to future reverse-engineering projects.



Importing a Model

ER/Studio allows you to import models from several other applications. This section describes the following import
methods:

« Importing a Model from External Metadata

Importing a Model from an ERX File

Importing a Model from an SQL File

Importing a Data Model from Describe

NOTE: For the best performance when reverse engineering large databases, select Circular or Tree as
the initial layout of your model.

Importing a Model from External Metadata

MetaWizard, a separate product available from Embarcadero, extends ER/Studio’s functionality by providing an import
bridge that allows you to import metadata from applications such as Microsoft Excel, CA AllFusion Erwin, IBM Rational
Data Architect, Oracle Designer, and Sybase PowerDesigner, and also allows you to import metadata from XML
structures.
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NOTE: This feature is not supported by ER/Studio Developer Edition.

Click File > New.
Select Import Model from and then from the list, click External Metadata.
Click Import.

From the Type list in the Import External Metadata wizard, select the XML type of the file to be imported or the
application that created the file.

Click the folder icon and then select the file to be imported.

Optionally, set the options. which vary depending on the Type selected.
To change a type-specific option, click its value.

To start the import, click Next.

The import log displays.

If the import was successful, click Finish to create the model.

When the Import Status Dialog displays “Finished Import,” click Close.

Save the new model.



Notes

¢ The Import File From External Metadata command generates a data model based on metadata in standard XML
and common proprietary formats. For a current list of supported platforms, valid BridgelDs, and corresponding
bridge names, see:

¢ Windows XP: C:\Program
Files\Embarcadero\ERStudio_X.X\Metalntegration\MIRModelBridges.xml

¢ Windows Vista:
C:\ProgramData\Embarcadero\ERStudio_X.X\Metalntegration\MIRModelBridges.xml

The .pdf version of this file is available at http://www.embarcadero.com/products/erstudio/erdocs.html.

The options are self-explanatory and additional details appear in the area beneath the options list.

Importing a Model from an ERX File

ER/Studio lets you create a data model by importing ERX files created with ERwin or Meta Integration’s MIMB.
ER/Studio can import ERX files created with ERwin, versions 2.6 through 3.52.

1 Click File > New.
2 Select Import Model from and then from the list, choose ERX File.
3 Click Import.

4 Navigate to the appropriate directory, select the .erx file, and then click Open.
The import log displays.

5 Optional. To save or print the log, click Save to File or Print.
6 Ifimport was successful, click Finish to create the model.
7 When the ERX Import Status displays “Finished Import,” click Close.

8 Save the new model.

Importing a Model from an SQL File
1 Click File > New.

2 Select Import Model from and then from the list, choose SQL File.
3 Click Import.

4 Complete the Import Database SQL File dialog, click OK.
The import log displays.

5 Optional. To save or print the log, click Save to File or Print.

6 If import was successful, click Finish to create the model.

7 When the Import Status Dialog displays “Finished Import,” click Close.
8 Save the new model.

The following describe fields and options in the wizard that require additional explanation.


http://www.embarcadero.com/products/erstudio/erdocs.html

Quick Launch: In the last step of the wizard, you can save settings to a file for later reuse. If you have previously
saved such a file, you can load it by clicking the ... button next to Select Settings File on page 2 of the Import
Model wizard. Then click Go to run the import exactly as before, or click Next to modify the settings. The Wizard
Quick Launch data is saved as an .rvo file. The default location for these files is:

« Windows XP: C:\Documents and Settings\<user>\Embarcadero\ERStudio\XML
« Windows Vista: C:\Users\<user>\AppData\Roaming\Embarcadero\ERStudio\XML

To change the default directory for Quick Launch files, click Tools > Options > Directories.
Select a Database SQL File: Type the database file name or browse to the file location and then click Open.
Select the target database platform: From the list, select the target database platform.

Infer Referential Integrity: ER/Studio can infer referential Integrity when none is declared in the database. Click
the options that follow to create relationships between entities in your diagram.

« Infer Primary Keys: If selected, ER/Studio infers primary keys from unique indexes on a table. If more than
one unique index exists on a table, ER/Studio chooses the index with the fewest columns.

< Infer Foreign Keys from Indexes: If selected, ER/Studio infers foreign keys from indexes. When inferring
foreign keys from indexes, ER/Studio looks for indexes whose columns match the names, datatype properties,
and column sequences of a primary key. If the “child” index is a primary key index, it must contain more
columns than the “parent” primary key. In this case, an identifying relationship is created.

« Infer Foreign Keys from Names: If selected and your database contains foreign keys, ER/Studio infers
foreign keys from names. When inferring foreign keys from names, ER/Studio looks for columns matching the
names and datatype properties of a primary key. In this case, a non-identifying relationship is created.
ER/Studio cannot infer relationships where the child column has a role name, instead create a non-identifying
relationship and then designate the correct role-named column using the Edit Rolename function; right-click
the relationship and then click Edit Rolename.

« Infer Domains: If selected, ER/Studio infers domains from the columns in the database. ER/Studio creates a
domain for each unique combination of a column name and its associated datatype properties. Duplicate
domains with an underscore and number suffix indicate that columns with the same name but different
datatypes were found in the database. This can alert you of how standardized the columns are in a database.
You can use macros to consolidate domains and preserve the bindings from the inferred domains.

Select the Initial Layout Option: Select an initial layout for the data model:

e Circular Layout or Tree Layout: If selected, provides best performance when reverse engineering large
databases. For more information, see Changing Data Model Layout.

View Parser: Select a platform-specific syntax interpreter.

Summary of Selected Objects: Select an object type to display in the Summary of Selected Objects grid and
then review the object type, owner, and object name of all the objects you selected for the reverse engineer.

Importing a Data Model from Describe

Describe is a complete UML visual modeling solution from Embarcadero for accelerating software design and
collaborative development. Using ER/Studio’s Describe Collaboration you can create ER/Studio data models directly
from Describe diagrams.

The process of importing a Describe Project into a new ER/Studio diagram follows these basic steps:

1

2

Create a new ER/Studio diagram.
Create a logical model.
Process any imported Data Dictionaries.

Loop through the mapping structure.



5 Convert the relationships.
6 Mark the Describe project with the newly created ER/Studio diagram.
This sequence is followed during the process of importing Describe classes into an existing ER/Studio diagram:
1 Getthe diagram.
2 Get the logical model.
3 Process any imported Data Dictionaries.
4 Loop through the structure:

 If the entity node does not have an associated entity, create one.
« If the entity node’s name is modified, get its associated entity and update the entity.
« If the entity node has new attributes, add attributes to the associated entity.

5 If the entity node has modified attributes, update the associated entity’s attributes.

The ER/Studio - Describe Integration Advanced Setup Editor lets you set various options for importing Describe
projects into ER/Studio diagrams. The ER/Studio - Describe Integration Preferences Editor lets you set general
preferences for importing Describe projects into ER/Studio.

Before you begin importing from Describe, you should review the following topics:

« Supported Describe Diagrams and Classes

« Standard Datatype Lengths in ER/Studio

¢ |mport Database Types

¢ Describe - ER/Studio Mapping

See Also
Importing a Describe Project Using the Wizard

Importing a Data Model from Describe Using the Advanced Method

Setting Describe Collaboration Preferences for Importing from Describe

Supported Describe Diagrams and Classes

Using ER/Studio’s Describe Collaboration you can create an ER/Studio models directly by importing the following
types of Describe UML diagrams:

* Class
* Component
« Deployment
¢ Robustness
Only cldclasses can be imported from Describe to ER/Studio. The following are the cldclasses that you can import:
« Standard classes
¢ Iconix Boundary classes

¢ |conix Control classes



« Iconix Entity classes

NOTE: Template and Utility classes, as well as interfaces, are not exported.

Standard Datatype Lengths in ER/Studio

When converting attributes of Describe diagrams with user-defined types to standard datatypes in ER/Studio,
user-defined datatypes that don not have an array specifier to designate the width of the attribute are assigned the
following default widths. These widths are not always evident when you look at the attributes.

NOTE: When converting ER/Studio standard datatypes having these standard widths to Describe
user-defined types, no array specifier is designated. Only non-standard widths are saved in the
array specifier field for the attribute.

Database Type Width
BIGINT 19
BINARY 18
BIT 1
CHAR 18
COUNTER 10
DATE -1
DATETIME -1
DATETIMN -1
DECIMAL 8
DECIMALN 8

DOUBLE PRECISION | 18

FLOAT 8

FLOATN 8

IMAGE/LONG BINARY | 18

INTEGER 10
INTN 10
LONG VARCHAR 18

MLSLABEL/VARCHAR | 18

MONEY 19
MONEYN 19
NCHAR 18
NTEXT/LONG 18
NVARCHAR

NUMERIC 9
NUMERICN 9
NVARCHAR 18
PICTURE 18

REAL/SMALLFLOAT 7

ROWID/VARCHAR 18




Database Type Width
SERIAL/INTEGER -1
SMALLDATETIME -1
SMALLINT 5
SMALLMONEY 7
TEXT 18
TIME/DATETIME -1
TIMESTAMP/DATE -1
TINYINT 3
UNIQUEID 16
VARBINARY/BLOB 18
VARCHAR 18
VARIANT 20

Import Database Types
The following table illustrates the various UML types and the database types to which they map:

UML Type Database Type

long BIGINT

byte BINARY

bool BIT

string CHAR

int COUNTER

string DATE

string DATETIME

string DATETIMN

float DECIMAL

float DECIMALN

double DOUBLE PRECISION
float FLOAT

float FLOATN

byte IMAGE/LONG BINARY
int INTEGER

int INTN

string LONG VARCHAR
string MLSLABEL/VARCHAR
float MONEY

float MONEYN

string NCHAR




UML Type Database Type

string NTEXT/LONG
NVARCHAR

float NUMERIC

float NUMERICN

string NVARCHAR

byte PICTURE

float REAL/SMALLFLOAT

string ROWID/VARCHAR

int SERIAL/INTEGER

string SMALLDATETIME

short SMALLINT

Float SMALLMONEY

string TEXT

string TIME/DATETIME

string TIMESTAMP/DATE

short TINYINT

int UNIQUEID

byte VARBINARY/BLOB

string VARCHAR

char VARIANT

Describe - ER/Studio Mapping

The ER/Studio - Describe integration allows direct mapping of Describe class symbols to ER/Studio logical model
entities. In general terms, this lets you generate an ER/Studio data model from a class model. The purpose of the
integration is to give a database modeler using ER/Studio the ability to create a class diagram from a logical database
model.

The integration process maps Describe classes in a specific format. Before importing a class diagram into ER/Studio
you should understand how ER/Studio maps to Describe. Review the following topics to ensure success:

* Mapping Datatypes Between Describe and ER/Studio

» Mapping Relationships Between Describe and ER/Studio
* Optional vs. Mandatory Relationship (Existence) Mapping
« Cardinality Mapping




Mapping Datatypes Between Describe and ER/Studio

The ER/Studio Describe integration includes default mappings that are displayed in the ER/Studio - Describe
Integration Advanced Setup - Datatypes tab. You can add, change, or delete mappings, import mappings from an XML
file, or import a Data Dictionary and then save the new mappings in another datatype mapping file for later use. You
cannot modify the default datatypes file; it is read-only.

1 Click File > Describe™ Collaboration > Import from Describe > Advanced.

2 Onthe Describe - ER/Studio Integration Advanced Setup dialog, click the Datatypes tab.

3 Click a UML or Database type and then select another type from the list.

4 When finished changing the UML to datatype mappings, click Save Mapping, and save your changes to a new
mapping file.

5 When finished making changes on the other tabs of the dialog, click OK.
A new model is created based on the Describe project specified.

Notes

The following describe options that require additional explanation:

Datatypes added as: Database types are mapped to UML types; you can add datatypes as User Datatypes or
as Domains. Select an option.

Import Mapping: Select Import Mapping to import an XML file that contains datatype mappings. The Open dialog
opens, allowing you to select an XML file. Click Open to import the file and return to the ER/Studio - Describe
Integration Advanced Setup Editor.

Import Dictionary: Lets you import an ER/Studio diagram’s Data Dictionary. Clicking Import Dictionary opens a
dialog box, that lets you select a dm1 file whose Data Dictionary you want to use. Click Open to import the Data
Dictionary and return to the ER/Studio - Describe Integration Advanced Setup Editor.

Mapping Relationships Between Describe and ER/Studio
The table below illustrates how Describe relationships map to ER/Studio relationships.

Describe Relationship ER/Studio Relationship

Generalization Link Creates an incomplete subtype cluster:

ER/Studio supertype = Describe Super Class
ER/Studio supertype = Describe Super Class

Realization Link Not supported for export to ER/Studio
Dependency Link Not supported for export to ER/Studio
1:1 association link Creates a non-identifying relationship:

ER/Studio parent = Describe start class
ER/Studio child = Describe end class

1:N association link Creates a non-identifying relationship:

ER/Studio parent = Describe start class
ER/Studio child = Describe end class

N:M association link Creates a non-specific relationship:

ER/Studio parent = Describe start class
ER/Studio child = Describe end class




Describe Relationship ER/Studio Relationship

Aggregation link Creates a non-identifying relationship:
ER/Studio parent = Describe end class
ER/Studio child = Describe start class

Composition link Creates an identifying relationship:
ER/Studio parent = Describe end class

ER/Studio child = Describe start class

Optional vs. Mandatory Relationship (Existence) Mapping

You can specify the Existence property of relationships as either optional or mandatory in ER/Studio. When a
non-specific or identifying relationship occurs in ER/Studio, it must be mandatory. This property is stored on the
association in Describe as a tagged value called Existence.The table below details how the tagged value is mapped to
the Existence option in ER/Studio:

Value of Describe Existence Tagged Value | Existence Option in ER/Studio
Optional Optional

Mandatory Mandatory

No tagged value Optional

Invalid tagged value Optional

Many-to-many relationship with Optional Mandatory

Many-to-many relationship with Mandatory Mandatory

Identifying relationship with Optional Mandatory

Identifying relationship with Mandatory Mandatory

Cardinality Mapping
Relationships in ER/Studio can have different values for cardinality, based on the type of relationship and whether it is

an optional or mandatory relationship. This cardinality is mapped to the Rolel and Role2 upper and lower bounds for
the association in Describe. The table below shows this mapping going from Describe to ER/Studio.

Existence = Mandatory

Rolel Rolel Upper Role2 Lower | Role2 Upper Expected Cardinality in ER/Studio

Lower Bound Bound Bound

Bound

Empty 1 0 * One to Zero or More

Empty 1 1 * One to One or More

Empty 1 0 1 One to Zero or One

Empty 1 Empty N (i.e. 1, 2, 3) One to Exactly N

Empty 1 N Empty One to Exactly N

Empty 1 N N One to Exactly N

0 1 0 * This would not be valid in ER/Studio, uses default
One to Zero or More




Rolel Rolel Upper Role2 Lower | Role2 Upper Expected Cardinality in ER/Studio

Lower Bound Bound Bound

Bound

0 1 1 * This would not be valid in ER/Studio, uses default
One to Zero or More

0 1 0 1 This would not be valid in ER/Studio, uses default
One to Zero or More

0 1 Empty N This would not be valid in ER/Studio, uses default
One to Zero or More

0 1 N Empty This would not be valid in ER/Studio, uses default
One to Zero or More

0 1 N N This would not be valid in ER/Studio, uses default
One to Zero or More

1 1 0 * One to Zero or More

1 1 1 * One to One or More

1 1 0 1 One to Zero or One

1 1 Empty N One to Exactly N

1 1 N Empty One to Exactly N

1 1 N N One to Exactly N

Empty 0 0 * This would not be valid in ER/Studio, uses default
One to Zero or More

Empty 0 1 * This would not be valid in ER/Studio, uses default
One to Zero or More

Empty 0 0 1 This would not be valid in ER/Studio, uses default
One to Zero or More

Empty 0 Empty N This would not be valid in ER/Studio, uses default
One to Zero or More

Empty 0 N Empty This would not be valid in ER/Studio, uses default
One to Zero or More

Empty 0 N N This would not be valid in ER/Studio, uses default
One to Zero or More

0 0 0 * This would not be valid in ER/Studio, uses default
One to Zero or More

0 0 1 * This would not be valid in ER/Studio, uses default
One to Zero or More

0 0 0 1 This would not be valid in ER/Studio, uses default
One to Zero or More

0 0 Empty N This would not be valid in ER/Studio, uses default
One to Zero or More

0 0 N Empty This would not be valid in ER/Studio, uses default
One to Zero or More

0 0 N N This would not be valid in ER/Studio, uses default
One to Zero or More

1 Empty 0 * One to Zero or More

1 Empty 1 * One to One or More

1 Empty 0 1 One to Zero or One




Rolel Rolel Upper Role2 Lower | Role2 Upper Expected Cardinality in ER/Studio

Lower Bound Bound Bound

Bound

1 Empty Empty N One to Exactly N

1 Empty N Empty One to Exactly N

1 Empty N N One to Exactly N

0 Empty 0 * This would not be valid in ER/Studio, uses default
One to Zero or More

0 Empty 1 * This would not be valid in ER/Studio, uses default
One to Zero or More

0 Empty 0 1 This would not be valid in ER/Studio, uses default
One to Zero or More

0 Empty Empty N This would not be valid in ER/Studio, uses default
One to Zero or More

0 Empty N Empty This would not be valid in ER/Studio, uses default
One to Zero or More

0 Empty N N This would not be valid in ER/Studio, uses default
One to Zero or More

Empty Empty 0 * This would not be valid in ER/Studio, uses default
One to Zero or More

Empty Empty 1 * This would not be valid in ER/Studio, uses default
One to Zero or More

Empty Empty 0 1 This would not be valid in ER/Studio, uses default
One to Zero or More

Empty Empty Empty N This would not be valid in ER/Studio, uses default
One to Zero or More

Empty Empty N Empty This would not be valid in ER/Studio, uses default
One to Zero or More

Empty Empty N N This would not be valid in ER/Studio, uses default
One to Zero or More

Empty 1 0 * Zero or One to Zero or More

Empty 1 1 * Zero or One to One or More

Empty 1 0 1 Zero or One to Zero or One

Empty 1 Empty N (i.e. 1, 2, 3) Zero or One to Exactly N

Empty 1 N Empty Zero or One to Exactly N

Empty 1 N N Zero or One to Exactly N

0 1 0 * Zero or One to Zero or More

0 1 1 * Zero or One to One or More

0 1 0 1 Zero or One to Zero or One

0 1 Empty N Zero or One to Exactly N

0 1 N Empty Zero or One to Exactly N

0 1 N N Zero or One to Exactly N

1 1 0 * Zero or One to Zero or More

1 1 1 * Zero or One to One or More




Rolel Rolel Upper Role2 Lower | Role2 Upper Expected Cardinality in ER/Studio

Lower Bound Bound Bound

Bound

1 1 0 1 Zero or One to Zero or One

1 1 Empty N Zero or One to Exactly N

1 1 N Empty Zero or One to Exactly N

1 1 N N Zero or One to Exactly N

Empty 0 0 * Zero or One to Zero or More

Empty 0 1 * Zero or One to One or More

Empty 0 0 1 Zero or One to Zero or One

Empty 0 Empty N Zero or One to Exactly N

Empty 0 N Empty Zero or One to Exactly N

Empty 0 N N Zero or One to Exactly N

0 0 0 * Zero or One to Zero or More

0 0 1 * Zero or One to One or More

0 0 0 1 Zero or One to Zero or One

0 0 Empty N Zero or One to Exactly N

0 0 N Empty Zero or One to Exactly N

0 0 N N Zero or One to Exactly N

1 Empty 0 * Zero or One to Zero or More

1 Empty 1 * Zero or One to One or More

1 Empty 0 1 Zero or One to Zero or One

1 Empty Empty N Zero or One to Exactly N

1 Empty N Empty Zero or One to Exactly N

1 Empty N N Zero or One to Exactly N

0 Empty 0 * Zero or One to Zero or More

0 Empty 1 * Zero or One to One or More

0 Empty 0 1 Zero or One to Zero or One

0 Empty Empty N Zero or One to Exactly N

0 Empty N Empty Zero or One to Exactly N

0 Empty N N Zero or One to Exactly N

Empty Empty 0 * This would not be valid in ER/Studio, uses default
One to Zero or More

Empty Empty 1 * This would not be valid in ER/Studio, uses default
One to Zero or More

Empty Empty 0 1 This would not be valid in ER/Studio, uses default
One to Zero or More

Empty Empty Empty N This would not be valid in ER/Studio, uses default
One to Zero or More

Empty Empty N Empty This would not be valid in ER/Studio, uses default

One to Zero or More




Rolel Rolel Upper Role2 Lower | Role2 Upper Expected Cardinality in ER/Studio

Lower Bound Bound Bound
Bound
Empty Empty N N This would not be valid in ER/Studio, uses default

One to Zero or More

Importing a Describe Project Using the Wizard

The ER/Studio Describe Import Wizard is a five area wizard that lets you import Describe class symbols and their
relationships into an ER/Studio diagram.

NOTE: You must have Describe open to invoke this wizard.

1 Click File > Describe Collaboration > Import From Describe > Wizard.
2 Follow the Describe - ER/Studio Integration Wizard prompts as it walks you through the rest of the process.

NOTE: Selections you choose on the Preferences and Datatypes tabs of the Advanced editor or the
Preferences editor are used by the wizard. You can change these preferences by clicking
Advanced on the last page of the wizard.

Importing a Data Model from Describe Using the Advanced Method
1 Click File > Describe Collaboration > Import From Describe > Advanced.

The Describe - ER/Studio Integration Advanced Setup dialog appears.
NOTE: You can also access the Advanced Setup dialog by clicking Advanced on the last page of the

Describe Collaboration Wizard.

NOTE: Selections you choose on the Preferences and Datatypes tabs of the Advanced editor will appear
on the respective tabs of the Preferences editor.

2 Loop through the tabs of the dialog and then click OK.
The following describe options that require additional explanation:

* Assume Bi-Directionality: If selected, for any association that is non-navigable at both ends, it is assumed that
it is navigable at both ends.

* Import Mapping: Select Import Mapping to import an XML file that contains datatype mappings. The Open dialog
opens, allowing you to select an XML file. Click Open to import the file and return to the ER/Studio - Describe
Integration Advanced Setup Editor.

¢ Class Actions:

* Insert As New: Lets you insert the selected class and its attributes as a new entity in ER/Studio. The inserted
entity is labeled “New”.

« Insert into Selected: Lets you insert the selected class into the selected entity.

« Select Associated: Lets you discover a class’s or attribute’s associated entity; after selecting this menu item,
the selected class’s or attribute’s entity is highlighted in the ER/Studio Entities list box.



Setting Describe Collaboration Preferences for Importing from Describe

Preferences and Datatype you select in this editor or in the Advanced Setup dialog are retained for later use in the
Describe Collaboration Wizard and the Advanced Setup dialog.

1

Click File > Describe Collaboration > Import From Describe > Preferences.

The Describe - ER/Studio Integration Preferences editor appears. The Preferences and Datatypes tabs of this
editor are identical to the respective tabs of the Describe - ER/Studio Integration Advanced Setup dialog.

NOTE: Selections you choose on the Preferences and Datatypes tabs of the Advanced editor will appear
on the respective tabs of the Preferences editor.

Loop through the tabs of the dialog and then click OK.
The following notes describe the options that require additional explanation:

Assume Bi-Directionality: If selected, for any association that is non-navigable at both ends, it is assumed that
it is navigable at both ends.

Import Mapping: Select Import Mapping to import an XML file that contains datatype mappings. The Open dialog
opens, allowing you to select an XML file. Click Open to import the file and return to the ER/Studio - Describe
Integration Advanced Setup Editor.

Class Actions:

« Insert As New: Lets you insert the selected class and its attributes as a new entity in ER/Studio. The inserted
entity is labeled “New”.

* Insert into Selected: Lets you insert the selected class into the selected entity.

« Select Associated: Lets you discover a class’s or attribute’s associated entity; after selecting this menu item,
the selected class’s or attribute’s entity is highlighted in the ER/Studio Entities list box.

Generating a Physical Data Model

The Generate Physical Model Wizard automatically creates a relational or dimensional physical model based on a
logical model, freeing you to focus on performance during the physical model design phase. The wizard can assist you
by ensuring conformance with the basic naming and syntax rules of the target database platform; implementing
referential integrity, such as the enforcement of logical keys through indexes or table constraints; and replacing
non-specific (many-to-many) relationships with alternative schema elements more appropriate to the relational or
dimensional model being generated.

Once you have created a logical data model you can generate a physical data model for many different platforms that
is based on the logical data model selected.

1

In the Data Model Explorer, right-click the Main model or a submodel of the logical data model, and then click
Generate Physical Model.

2 Complete the Generate Physical Model Wizard and then click OK to complete the wizard.

The following describe options that require additional explanation:

Indexes: The storage and index parameters vary depending on the target database platform selected on page 1.
PK indexes will be generated for each entity having primary key columns. For platforms that support clustered PK
indexes, a clustered option exists on page 2 of the wizard.

Naming standards are applied on page 3 of the wizard using either an XML file or a Naming Standards Template
from the Data Dictionary. Naming standards can replace or remove spaces, perform uppercase/lowercase
conversion, and replace invalid SQL characters.



¢ Quick Launch Settings and Objects: All fields and settings from pages 1 through 5 of the wizard will be
restored when you click Load File or Use Settings. With the Settings Only option, only those general options that
are likely to be useful with a different model are restored, while Settings Only loads information that is generic
and can be used across models. The Settings and Objects option will, for example, load SQL path data specific
to the model.

Notes

« For information on defining storage for tables and indexes, see Defining Table Storage and Defining Index
Storage.

Creating a New Physical Model

ER/Studio lets you create a new physical model by reverse-engineering a live database or importing an SQL or ERX
file.

1 On the Data Model tab, right-click the logical model icon and then select Add New Physical Model.
2 Complete the Add New Physical Model wizard and then click Finish.
The following describes the options that are available from the first page of the wizard:

* Reverse engineer from a database: The options on this tab and subsequent steps are the same as those for
the Reverse Engineering Wizard. For information on these options, see Reverse Engineering an Existing
Database.

« Load from a SQL File: The options on this tab and subsequent steps are the same as those for the Import Model
Utility for importing an ERX File. For more information on these options, see Importing a Model from an SQL File.

« Load from an ERX File: The options on this tab and subsequent steps are the same as those for the Import
Model Utility for importing an ERX File. For more information on these options, see Importing a Model from an
ERX File.

« Load from an ER/Studio File: Enter the file name, including the path, select the physical model to import, and
then click Finish.

« Load from a DT/Designer File: Enter the file name, including the path, select the physical model to import, and
then click Finish.

Using the Compare and Merge Utility

This section contains the following topics:

« What Can the Compare/Merge Utility Do?

« Comparing Models and Submodels
e Updating an Offline DBMS

* Resolving and Reporting on Model Differences

See Also
Synchronizing Physical and Logical Models




What Can the Compare/Merge Utility Do?

The Compare and Merge utility allows you to reconcile differences between models in the same file or between a
model and a database. For example, you have designed and created a model and then created a database based on
that data model. A data modeler alters the model and adds a column Gender to the Employee table and
simultaneously a DBA alters the Department table in the database and adds a column Name to the table. The model
and the database are no longer in synch. Round-trip engineering using the Compare and Merge Utility can now help
you reconcile the model with the database.

The Compare and Merge Utility compares, merges, and synchronizes models from a variety of comparison targets. It
can perform different kinds of comparisons. You can use the information from these comparisons to perform merges
or to create detailed reports.

The Compare and Merge Utility compares a source and a target model. The active diagram, the one you're viewing
and editing, will always be the source, and from it you select a valid target with which to compare and subsequently
merges if desired, or to create alter sql to update offline databases.

You can compare and merge a logical model to:
« A physical model in the same .dm1 file.
¢ A logical model of another ER/Studio data model.
* A physical model of another ER/Studio data model.
You can compare and merge a physical model to:
¢ The logical model of the same data model.
« Another physical model of the same data model that shares the same DBMS platform (and version).
¢ A logical model of another ER/Studio data model.
« A physical model of another ER/Studio data model sharing the same DBMS platform (and version).
* Alive database.
¢ An SQL file.

NOTE: Targets of logical and physical ER/Studio data models can be Repository-based data models
including Named Releases, which are read-only archived snapshots of diagrams managed within
the Repository.

You can compare and merge a submodel to:
¢ A submodel of the same data model.
e The physical model of the same data model.

¢ An SQL file.

The broad spectrum of valid targets allows for various information-merging strategies. For example, information in the
Compare and Merge Utility can be:

* Merged from the current model to a valid target.
« Merged from the valid target to the current model.
« Bi-directionally merged simultaneously between source and valid target.

NOTE: Objectsin SQL 2005 are owned by schemas. A schema can behave like a user, but does not have
to be a user. A schema is not explicitly represented in the Data Model Explorer, nor is there a
CREATE SCHEMA DDL function. In the Reverse Engineering and Compare/Merge Wizards, the
“owner” field in the object editors of ER/Studio represents the schema name for an SQL Server
2005 physical model. The field will be the schema list.



A subset of the functionality on the Compare and Merge Utility is used to bring new data source into the diagram for
purposes of importing new data sources from the Data Lineage tab.

See Also
Using the Compare and Merge Utility

Updating an Offline DBMS

Resolving and Reporting on Model Differences

Comparing Models and Submodels

Using the Compare and Merge Utility, you can compare two models, two submodels, or a model with a submodel and
merge any differences found, if required. You can also report on the differences and if you want, synchronize your
source model with another model or update the source or target models selectively.

NOTE: When comparing or merging with a physical data model or SQL imported data model that was not
initially created by reverse-engineering an existing database, you must synchronize constraint
names between the data model and the database in order to generate correct ALTER SQL. The
Compare and Merge Utility may not generate the SQL correctly unless the target model (physical
or SQL import) has the same constraint names as the database.

1 Click File > Open and display the source data model or submodel.
You can save time by selecting diagram objects on the data model before opening the utility.
Objects that are pre-selected in this manner will be already in the object tree of the utility.
2 Inthe Data Model Explorer, click the model or submodel to be the comparison source.
3 Click Model > Compare and Merge Utility.
NOTE: The number of pages and options in the Compare/Merge utility vary depending on what kind of
compare/merge you perform and the source and target models selected.
4 The Compare and Merge Utility Wizard will walk you through the rest of the process.
If you right-click anywhere on the object tree, you can select or deselect all objects using the
short-cut menu. You can also display or hide object owner names for those objects with owners.
The following describes the options that require additional explanation:
Page 1

« Compare against a Repository based DM1 file: Compares a data model with a Named Releases managed
within the ER/Studio Repository. When you select this option, ER/Studio opens the Repository Operation Status
dialog box and the Get From Repository dialog box. This process connects to the current Repository Server
defined in the Repository Options (Repository > Repository Options). The Model Compare and Merge wizard
automatically gets the diagram from the Repository. For more information, see Configuring the Repository.

« Compare against an SQL file This option is available when the current model selected is a Physical data model.
The selected SQL file must be of the same database platform as the current model. When you select this option,
ER/Studio imports the SQL file and compares it to the current model.

< Compare against a live database: If you select this option, a page appears where you can select the database
and connection type. The connection type can be either ODBC or Native/Direct Connection. For information
about connecting to databases, including troubleshooting information, see Connecting to Database Sources and

Targets.



e Comparison Quick Launch: The Compare Quick Launch data is saved as an *.rvo file. For information on using

the Quick Launch option in the wizard, see Saving and Using Quick Launch Settings.

Page 2

The models available on this page depend on the target type chosen on the previous page. Click one model or
submodel to compare against the source model.

Page 3

Comparison Options

Please select the off-line ALTER SQL generation options: This option is available only when comparing a
physical data model to an SQL file or to a live database and you have selected to generate SQL on the first
page of the utility and have changed at least one of the default ignore resolutions. When the target model is a
live database you have the option to generate ALTER SQL or to update the target model when the merge is
executed. If you choose to create the ALTER SQL, an additional page of the Compare and Merge Utility
becomes available where you can choose where to save the script file, along with Rebuild and Pre/Post SQL
Options.

NOTE: If physical models were not reverse-engineered in the first place, you may have to synchronize

constraint names between models and the database in order to generate correct ALTER SQL. It
won't run correctly unless the target model (physical or SQL import) has the same constraint
names as the database.

Objects

Selecting or clearing a higher-order objects selects or clears all related subobjects. For example, if you clear
Column Constraints, the Name and Value subobjects will also be cleared.

e General Options

Merge only selected objects: When selected, only objects that are selected in the model prior to invoking the
Compare Wizard will be selected in the Object Selection page of the wizard (page 4). This is an easy way to
compare just a portion of the model.

Show Base Tables Of Denormalization Mappings: When comparing two physical models, shows the base
tables of denormalization maps in the results page; the last page of the wizard. Base tables are the pre-map
state tables that are included in a denormalization map. These tables can be seen in the model by expanding
the Denormalization Mapping node in the Data Model Explorer. These objects are not actually visible in the
Data Model Window, but can be made visible by undoing the denormalization map.

In the results page of the Compare and Merge Wizard, ignored columns are italicized. By displaying the
ignored columns in the results screen, you can preserve changes on the target side as you are merging
denormalization maps from one physical model to another.

Denormalization objects are merged in order; the base objects are merged to the target first, and then the
denormalization mapping is done. By setting resolutions to Ignore, you can preserve changes after the
denormalization mapping is created.

Options for new Tables and Columns: Exclude table and column definitions, notes, and attachments. These
options are for comparing all model types against each other. When objects do not exist in the target model
and new objects are created via the merge, the definitions, notes, and attachments will not be included for
those new objects. This option can be useful when separate definitions, notes, and attachments are used
between models.

Compare Primary Key As Unique Index: When comparing against a database, ER/Studio normally treats PK
indexes in the model as PK constraints. When this option is enabled, it treats PK indexes as indexes instead of
constraints. Use this option if the PKs in the database are controlled by unique indexes instead of being
controlled by constraints.



Page 4 - Select Specific Model Objects

* Please select the specific model objects for your comparison: The tabs available on this page are
dependant on the database platform of the model selected for comparison. The list of database objects on
each tab is populated by the objects available in the source and target models. On these tabs you can limit the
comparison to specific objects only or choose to compare all object types.

Page 5 - Results

e Current and Target Model Display Grid: Between the Source and Target models is a Resolution column.
The default merge decision is Ignore. You can click the Resolution column to view a list of possible resolutions.
If you want to change the resolution, click the list and then click the new resolution. When you change the
default resolution of an object, the resolutions of their dependent properties and objects are automatically
updated. You can also click the category folders, like the Tables Resolution column to change all the
resolutions for all the underlying objects in that object category. And, you can use the CTRL key to select
multiple items, and then right click to enable the list of possible resolutions.

* Reverse-Engineer parent tables: Reverse engineers parent tables of selected objects so referential
constraints are valid.

* SQL Dlfference: To enable the SQL Difference utility, select any difference that is a long text field, such as a
Definition, Note, or DDL, and then click SQL Difference to view the differences between the SQL of the
models. This functionality allows you to only view the differences; you can resolve the differences on the
Results page of the Compare and Merge Utility.

Updating an Offline DBMS

As a result of comparing a physical model with either another SQL file or a live database, you can create an ALTER
SQL script that you can run later to update your DBMS.

1

2

In the Data Model Explorer, click a physical model and then click Model > Compare and Merge Utility.

On the first page of the utility, choose to compare the physical model with either an SQL file or a live database
and then choose Generate .sql for changes merged to target model.

Proceed through the successive pages of the utility.

For information on these pages, see Comparing Models and Submodels.
To resolve the differences found on the results page, click in the Resolution column next to the object to resolve.
You can choose to Ignore the differences. If the object exists in both the source and target model you can select

either Merge into Target or Merge into Current; if the object does not exist in the source or target model you
can select Delete from Target or Delete from Current respectively, and then click Next.

NOTE: You must chose to merge at least one of the changes found into the target sql or live database to
generate ALTER SQL.

On the last page of the utility, provide a file name for the sql script and then choose the Rebuild Options and

Pre/Post SQL Options you want.

Click Finish.

Run the ALTER SQL at your leisure to update the offline DBMS.



Updating a Model or Submodel

As a result of comparing two models or submodels, you can update a model in the current diagram or in another .DM1
file. The model updated can be either the target or source model. You can also update the source and the target
model by merging some changes into the target and others into the source model. Changes are not applied until you
click Finish.

NOTE: To synchronize two submodels where the target model does not have relationships, you must first
use the Compare and Merge utility to bring across any relationships from the source to the target
submodel and then use the Submodel Synchronize utility to synchronize the submodels.

In the Data Model Explorer, right-click a model and then click Compare and Merge Utility.

On the first page of the utility, choose to compare the model with either another model in the open file or with a
model in another file.

Proceed through the successive pages of the utility until the last page.

For information on these pages, see Comparing Models and Submodels.
To resolve the differences found on the results page, click in the Resolution column next to the object to resolve.
You can choose to Ignore the differences. If the object exists in both the source and target model you can select

either Merge into Target or Merge into Current; if the object does not exist in the source or target model you
can select Delete from Target or Delete from Current respectively.

NOTE: The default resolution is Ignore. Unless you change the resolution, the models being compared
will not be updated when you click Finish.
If you are satisfied with the resolutions you have designated, click Finish. The current and target models are

updated as requested.

If you do not want to change the models right now, click Cancel. You can run the Compare and Merge Utility
later and implement the changes at that time.

Resolving and Reporting on Model Differences

The last page of the Compare and Merge Utility presents the differences found during the model comparison. You can
modify the default display using the options at the bottom of this page in the utility.

1

2

Follow the procedure outlined in Comparing Models and Submodels.

Proceed through the successive pages of the utility. For information on these pages, see Comparing Models and
Submodels.

To resolve the differences found on the results page, click in the Resolution column next to the object to resolve.
You can choose to Ignore the differences. If the object exists in both the source and target model you can select
either Merge into Target or Merge into Current; if the object does not exist in the source or target model you
can select Delete from Target or Delete from Current respectively.

NOTE: The default resolution is Ignore. Unless you change the resolution, the models being compared
will not be updated when you click Finish.

Create a report of the differences and your proposed resolutions by clicking Filter Report on Results.

On the Merge Report dialog, choose to create an HTML or an RTF report.

Type the Report Title name and then type the Report Filename path or browse to locate the path.

Click OK to create the report.



8 If you are satisfied with the resolutions you designated, click Finish. The current and target models are updated
as requested.

If you do not want to change the models right now, click Cancel. You can run the Compare and Merge Utility
later and implement the changes at that time.

Changing the Database Platform of a Model

ER/Studio lets you change the database platform of your physical model. When initially designing your database, you
selected a database platform. Your choice of database platform can have a profound effect on development and
administration issues. For example, the supported datatypes can differ drastically between database platforms,
although ER/Studio does convert them. In addition, indexing strategy, along with data storage and query optimization
can differ greatly between different databases for the exact same physical model.

If you decide later in the design process that you need to change your database platform, you can use the Change
Database Platform command.

NOTE: ER/Studio supports all major database platforms. Also, it facilitates the translation between
different database platforms with its datatype and DDL conversion facilities.

For a list of supported database platforms, see Supported Database Platforms.

NOTE: If you change to a database platform that does not support the schema objects in the selected
model, you will lose those objects. For example, packages are supported in Oracle but not in IBM
DB2 for 0S/390. In this case, changing the Oracle model results in package definitions being lost.

1 Inthe Data Model Explorer, click the physical model you want to change to a different database platform.

2 Click Database > Change Database Platform.

3 Select the database platform and version and then click OK.

Notes

« ER/Studio supports all major database platforms. Also, it facilitates the translation between different database
platforms with its datatype and DDL conversion facilities.

« For a list of supported database platforms, see Supported Database Platforms.

« If you change to a database platform that does not support the schema objects in the selected model, you will
lose those objects. For example, packages are supported in Oracle but not in IBM DB2 for OS/390, so in this
case changing the Oracle model to a DB2 model results in the package definitions being lost.

Best Practices

This section is comprised of the following topics:

« Using Descriptive Object Names

* Adding Comments to All Objects

* Color-Coding Objects

« Using Macros for Repetitive Tasks



















































































































