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ARIS — {Architecture of Integrated Information Systems)

Category

Summary -

Comments

Relationship

to PERA

[ e o ee

Type 1 {Generic) Methodology and Architecture

The ARIS-architecture distinguishes between Organization, Function,
information and Contral views. [t uses a graphic modelling system
supported by software which models data movement and tasks.

ARIS focuses on the analysis and requirements definition phase during the.

design of managerial information systems, not on the execution of
husiness processes.

ARIS provides a generic and well-documented methodological framework.
it is closely associated with SAP to which it can directly export models for
incorporation in SAP systams.

Software is complex to use and has relatively long learning curve. Current
version {2000) does not handle muitiple languages well.

The following describes how this Methodolgoy fits within the PERA
Enterprise Framework (GERAM). The yellow background on the PERA.
diagram indicates where this methodology is most commonly applled.
Click on the PERA diagram for more explanation.

Industry

i Wldely applicable to Iarge scafe mdustnal and

| descrete and process manufacturing, service
| ndustnes, government and mllltary . 1

business enterprises off all types including

Enterprise
| Phases:

| Preliminary Engineering: Used to perform
it workflow analysis, resulting in functional or

"hottlenecks” and time delays.

Detail Engineering: May be used for direct-
1 transfer of functional definitions to SAP*May also |
| be used to maintain i
| construction Phase:May be used during

Operatlons Phase:May be used to maintain -
I workflows and model the effect of proposed

pracurement specifications. Modeling predicts

implementation to guide acceptance testing.

click for
expianation

mod|ﬂcat|ons

9:34:46 AM Tuesday, September 21, 2010 http://www.pera.net/Methodologies/ ARIS/ARIS .html

Facilities: N/A
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| Enterprise
| Elernenits:

'| People: Relates to Human and Organizational
| tasks to the extent that these are automated, . !
! May be used to detail interfaces with automated

information systems. :

Control & Info Systems: Used in lnformatlon
Systems but not plant automation. :

|

: Téchicgl

Discussion

In ARIS, business
processes are
described by

process chain diagrams. The modeimg is done using a toolset instead of'a [anguage. Several sub-tools are
available ‘each displayed in its own window, The information captured by the ARIS'tool. set is stored in a database
following the ERM {Entity-Relationship-Model). In Scheer (1994} it is argued that a formai Ianguage imposes
restrictions on the day-to-day usability by potential end users. :

Organization

Organization ~
. chart

Network topology

Physical network Implemantation

Conceptual model

Technlcal moadel

ST TN

AT

{ Proseas chain model,
‘ [ datz flew model. i \M_—//
Semantic j ovent canirol
Data model Topotogy of o Function model
\\‘—'—""/.—u{ distribuled 5y9iems, i -
Relalicnal schema ; gper ' Module design,
: ] Mini-specs
Physical database | atwort contol o p
\w{_’/ ,:ninracmn mansgemt regram flow
Data Contirol Functions

.. Physical model

Conceptual model

Technical mode!

Implementation

9:34:46 AM Tuesday, September 21,
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.frr;mln\r;ﬁn._
L Omnm'znliona}r,
Bmagon | 'T it
i SR | Organlzation View
Data | o T
Moded | ' . Enterpase Soal
v ' s " Goals T Sractule
. | Procemses ¢ Proctesed T — 1 | . - Mo L oL
. . U ~, - } .
- Cormprises - ! s Uses,” .. .- |
- ,__! | ! \Mun{?l F Trama. | Suznputl:_
\ { —————— | den | i A
IR . .ru.__nl_l | Fom—m————— Exacuson !' ""Fﬂ "

. Datn - wlarmalion oo Lo .. . TTTet R TTTTTT e
Struchra ] o A Genorsles ¢ R - Funcson | Function -
T . I et SO I " Strueture -

n . Tromfarmy [ . T
Cown T 5 ki
Traneformmy ' Intistes Transloma ¢
_ tan i I;m e Tmnl:‘nm\a
Exmcysan ; S Brocgton | .
Data View : ; S f LT Function View
, Control View ! !
{1 m .
- r T Resources e
PRI, . R ——— TTTE
Resource View
Information model of the ARIS architecture

The ARIS Model and its application in relationship to PERA, CIMOSA and other Type 2 Models is discussed in the
paper "Workflow Management within the ARIS Framework"

RE6Y3
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Entity-Relationship Diagrams (ERD) 2

Data models are tools used in analysis to describe the data requirements and assumptions in the
system from a top-down perspective. They alse set the stage for the design of databases later on

n the SDLC.

_There are three basic elements in ER models:
) Entities are the "things" about which we seek information.
Attributes are the data we collect about the entities.
Relationships provide the structure needed to draw information from multiple entities,

| Generally, ERD's look like this:

adaptad from another profassar.

__':l eveloping an ERD requires an understanding of the system and its components. Before
discussing the procedure, let's look at a narrative created by Professor Harman.

§ o onsider a hospital:
Patients are treated in a single ward by the doctors assigned to them, Usually each

_. " patient will be assigned a single doctor, but in rare cases they will have two.

9:35:14 AM Tuesday, September 21, 2010 http://www.umsl.edu/~sauterv/analysis/er/er_intro. RS684



Heathcare assistants also attend to the patients, a number of these are associated with
each ward.

Initially the system will be concerned solely with drug treatment. Each patient is required to
take a variety of drugs a certain number of times per day and for varying lengths of time.

The system must record details concerning patient treatment and staff payment. Some

staff are paid part time and doctors and care assistants work varying amounts of overtime at
varying rates (subject to grade).

The system will also need to track what treatments are required for which patients and when
and it should be capable of calculating the cost of treatment per week for each patient
(though it is currently unclear to what use this information will be put).

How do we start an ERD?

Define Entities: these are usually nouns used in descriptions of the system, in the discussion of
"business rules, or in documentation; identified in the narrative (see highlighted items above).

. Define Relationships: these are usually verbs used in descriptions of the system or in
discussion of the business rules (entity entity); identified in the narrative (see highlighted
ltems above).

2. Add attributes to the relations; these are determined by the queries,and may also suggest new
_entities, e.g. grade; or they may suggest the need for keys or identifiers.

What questions can we ask?
a. Which doctors work in which wards?
b. How much will be spent in a ward in a given week?
c. How much will a patient cost to treat?
d. How much daes a doctor cost per week?
e. Which assistants can a patient expect to see?
f. Which drugs are being used?

. Add cardinality to the relations

Many-to-Many must be resolved to two one-to-manys with an additional entity

Usually automatically happens

Sometimes involves introduction of a link entity (which will be all foreign key) Examples:
Patient-Drug

5. This flexibility allows us to consider a variety of questions such as:
a. Which beds are free?

b, Which assistants work for Dr. X?

c. What is the least expensive prescription?

d. How many doctors are there in the hospital?

e. Which patients are family related?

. Represent that information with symbols. Generally E-R Diagrams require the use of the
gollowing symbols:

RS68S5
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Entity

Relationship

N
<
© Attribute

:. eading an ERD

fuies.

hese allow us to represent the information from above such as the E-R Diagram below:

seefseen by

¢ treated in/ Yy
house

{ see/seen by

¢ associate

R5686
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*It takes some practice reading an ERD, but they can be used with clients to discuss business



=FRD brings out issues:
Many-to-Manys

Ambiguities

Entities and their relationships
What data reeds to be stored
The Degree of a relationship

iNow, think about a university in terms of an ERD. What entities, relationships and attributes might
=y OU consider? Look at this simplified view. There is also an example of a simplified view of an
airline on that page.

ou can investigate more about ERDs by viewing these sources available on the Internet:
E-R Diagrams, Tables and their Meaning

Entity-Relationship Diagrams

Entity-Relationship Diagrams

Entity-Relationship Diagrams

4.1 Lecture: Entity Relationship Analysis

Five Entities related to Agent

Crosswalk Exercise - ALMRS Customer with the Standard

Guidelines

Domain Analysis
ERDIAG

j UM-S¢t. Louis Home Page | College of Business Page | 1S Home Pags | Analysis Current Page |

=g his page was last modified on: G8/13/2000 20:05:40
_URL: http:/fwww.umsl.edu/~sauterv/analysis/er/er_intro.htmi
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Data and Visualization
Entity-Relationship Model

Introduction

We have covered the concepts of relational databases in "Introduction 10 Databases,” how to access such databases in "Accessing
Databases witl SQL,” creation of web pages with forms in "Creating Web Pages™ and "Web Forms for Database Queries,”" and CGI
programiming to interface between web pages and databases and to process data in "CGl Programs and Web Forms"” and "CGI
Programs jn C F Using the AHSQL C APLY "In Genomic Data,” "Genomic Sequence Comparison,” and "Searching Genomic
Datahases,” we studied some of the algorithms to process genomic data and how 1o use these algorithms in conjunction with the
above tasks. Until row, however, we have employed existing databases. The current module, "Relational Database DLVLIDPDTCnl

and “Crearing and Chaneging Databascs with SQL" discuss how we can desipn and produce databases. The ability to'do so is
important for develapment of databases for our own use or for larger computationai science applications, Throughout this discussion,
we consider the "College Physics Example” of the module "Computational Seience and Web-Acceessed Databasces” as well as other

applications,

Three-Level Architecture

‘We can consider the database on three levels of abstraction: external, conceptual, and internal. (See Figure 1.)

The external level has the users' views of the database. Depending on their needs, different users access different parts of the
database. For example, & doctor performing drug tests should be able to access the patients' medical dala but not their hospttal bills.
However, a billing clerk should have a very different view of the database.

The conceptual levet describes the logical structure of an entire database, including descriptions of the data and relationships among
the data. For example, at this level we would deseribe a row of the table SrudyA05 as containing the values for SSNV and placebo.
However, we would not give the details of the physical storage of the fields and records.

The internal level gives the details of the physical storage of the database on the computer. This level contains such details as the
number of byles for cach data item, ordering of records, and data compression techniques. For example, at this level we would
describe the atribute SSV as 10 bytes to stare the nine-digit social security number.

Definition The external level of a database has the users' views of the database. The conceptuul Jevel
describes the logical structure of the entire database, including descriptions of the data and
relationships ameng the data. The internal level gives the details of the physical storage of the
database on the computer.

Figure 1. Three-Level Architecture

External Level

Doctor's View Billing Office View

[SSNV ! |LastName | U"ireramei D

Conceptual Level

\SSN| 1Dosage| [LastName| [FirstName] [ ]

Internal Level
struct {

string SSN:
RSAHS
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double dosage;
string LastNarne;
string, FicstName;

#oy

}

ER Model for Conceptual Design

In 1976, Chen developed the Entity-Relationship (ER) model, a high-level data model that is useful in developing a conceptual
design for a database. Creation of an ER diagram, which is one of the first steps in designing a database, helps the designer(s) 1o
understand and to specify the desired components of the database and the relationships among those components. An ER model is a
diagram containing entities or “items", relationships among them, and attributes of the entities and the relationships,

Delinition i The Enrity-Relatinnship (ER) maodel, a high-level data mode! that is useful in developing a
I conceptual design for a dalabase.

To make the description of the model more complete, we consider the example of a physics department at a college that maintains a
database of experimental resuits, Throughout a laboratory, students collaborate and share their results and access data sets from other
semesters on 2 compater system. For example, in the laboratory session on "Freely Falling Objects with Significant Drag," students
determine the drag coefficient by dropping dust balls from different heights and measuring the times they take to fall, Each team
enters its results into the distributed database, and the class analyzes the data. After a team enters data into the web-accessed
database, all students can obtain the measurements simultaneously. To simplify the analysis, we assume that the database only stores
results related to this experiment over a period of several years,

Entity

An entify is a real-world item or concept that exists on its own. In our example, 2 particular student (such as, "Emanuel Vagas”),
tear, lab section, or experiment is an entity. The set of all possible values for an eatity, such as all possible students, is the entity
type. In an ER model, we diagram an entity type as a rectangle containing the type name, such as student (see Figure 2).

An cntity is a real-world item or concept that exists on ils own. The set of all possible values for
an entity is the entity (ype.

Definition

Figure 2, ER diagram notation for entity student

student

Attribute

Each entity has attributes, or particular properties that describe the entity. For example, student Emanue] Vagas has properties of his
own Student Identification mumber, name, and grade. A particular value of an attribute, such as 93 for the grade, is a value of the
attribute, Mast of the data in a database consists of values of attributes. The set of all possible values of an attribute, such as integers
from 0 to 100 for a grade, is the attribute domain. In an ER madel, an attribute name appears in an oval that has a line to the
corresponding entity box, such as in Figure ],

An atribule of an entity is a particular property that describes the entity. The set of all possible
values of an atiribute is the attribute domain,

Lefinition
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Chapter 4 - Designing Data Model by Entity
Relationship Diagram

DB Visual ARCHITECT (DB-VA) provides you a visual modeling environment for the object model of an application. This
chapter shows you how 1o depict the object models by using Entity Relatianship Diagram.

In this chapter:

Introduction

Creating Data Model by Entity Relationship Diagram
Creating Amay Table in Dota Model

Creating Parlial Table in Data Model

Copying SQL Staternents

a » 4 9

Intfroduction

An entity is an object in the business or system with well-defined characteristics which are represented by columns showing
what informntion can be stored. In relational databases, an entity refers to a record structure, t.e. table.

A data model provides the lower-level detail of a relational database of an application. 1t shows the physical databsse models
and their relationships in an application. An entity relationship diagram can be used to describe the entities inside a system and
their relationships with each other; the entity relationship diagram is also known as a data model.

DB-VA supporis visual modeling for data models, not only by creating a new data model, but alse by ransforming from an
abject model. As DB-VA automates object-relational mapping, DB-VA supports the generation of dotabase, code and
persistence layer for Jave model AP and .NET model AP, which in turn streamlines the model-code-deploy software

development process.

Creating Data Model by Entity Relationship Diagram

Entily relationship diagram is a praphical representation of a data model of an application. 1t acts as the basis for mapping the
application 10 the relational database.

The following section describes how you can depict the data mode] using the entity relationship disgram.
DB-VA provides you with two ways to create a Class Disgram:

1. Drawing an Entity Relationship Diagram (ERD}
2, Synchronizing from Object Model to Data Model

Drawing an Entity Relationship Diagram

You can create & new ERD in one of the threc ways:
= Onthe meny, click File > New Diagram > Others > Entity Relationship Diagram.

TFleEdt Yew Tods Wndw led

() teowProjest e |0 - M - & BB AN !
'__!'Ewbaom . s "’ii__:} - Cuts udteb |@@1E )
I3 ouenproet... o LA Do om [

Recpen

Cihers

Falrtain Project Templatas...
Figure 4.1 - Create an ERD by click on menu
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+  On the Diagram Navigator, right-click Entity Relationship Diagram > Create Entity Relationship Diagram.

untked
- {3 cussnlsran

B

[ oreiviow Divgam

Figure 4.2 - Creare ERD by click on Diagram Navigartor

*  On the toolbar, click the New Entity Relationship Diagram icon.

A new Entity Relationship Diagram pane is displayed.

Adding Entity

1. On the diagram toolbar, click the Entity shape icon.

Figure 4.3 - Create an Entity by using the Entity icon

2. Click a location in the diagram pane,
DB-VA places an icon representing the entity element on the dingram.

3. Type aname for the Entity ¢lement.
e Youcan edit the name by double-clicking the name or by pressing the £2 button.

Modifying Entity Specification
An enfity specification displays the entity properties and constraints.
You can display the Entity Specification in ong of the two ways:

o Click on an entity class, click the Open Specification resource located at the top-right corner of the entity.

Figure 4.4 - "Open Specificaiion” resource
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» Right-click the entity, click Open Specification...from the pop-up menu.

Conwirt 10 Array Tobla
Corrvert Lo Partis Tabi

Figure 4.3 - Open specification by click on popup menu

Entity Specification dialog box is displayed, you can modify the entity properties and constraints.

Hame o] I
Disoririnator Colnve | climspocfied» =
Dcuhﬁ’tl_&!nl .

Bt BI W ST EER Fhef _
1
|

y

i

;

(Lpeat ] [ o6 ][ cocd Ji awiy J[ wew |

Figure 4,6 - Entity Specification dialog

Adding Column

You can add a new column to the entity in one of the three ways:

» Right-click on an entity, select New Column.

Sart Comns
How Cedurn

c | e

—Qi Ay |

[V Prociat T )

[

Figure 4.7 - Add cofumn by click on popup menn

A new column is added, type the column name and type in the form of "eolumn_name: type”. You can also edit the column

name by double-clicking the column name or by pressing the £2 button.

+  Click on an entity, press the keyboard shorteut - Afr + Shift + C,

+  Add column in Entity Specification dislog:

1. Right-click the entity element, click Open Specification.

2. ClHeck the Columns tab, then click Add.

RE695



Adding Relationship

Relationship shows how the entities are related 1o each other.
You can add a refationship Lo the entities in ene of the two ways:

s  Using Resource-Cenlric Interface
1. Click on an entity, a group of valid ediling resources is displayed around the shape,
2, Mouse over the resource, select the desired resource, such as "One~to-Cne Relationship - > Entity".

Figure 4.4 1 - "One-to-one Relationship -> Emtity” resource

3. TDirag the resource to the related entity,

aizian T »’Frpduc’é‘iz ‘m"'-‘?li
P.r nﬁ te e "

"‘J’ Lt --‘:t Ug.
‘°d33§§,"iﬂ

Figure 4.12 - Drag the resonrce o the related entity

e  Using Toolbar icon
1.  On the diagram 1ootbar, click the Relationship icon.
»  One-to-One Relationship *™*
e  One-to-Many Relationship "™

»  Many-to-Many Relationship oot
2. Click on an entity and drag to {he related entity.

A connector is added between the two entities,

?‘F‘ 1-«'&".7;;,

L]

Figure 4,13 - an one-to-one rejationship created
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Modifying Relationship Specification
The relalionship specification displays the relationship properties, such as name, phrase, and cardinality of the related entities.

To apen the refationship specification dialog box:

1. Right-click on the connection line, click Open Specification... from the pop-up menu.

Relationship Specifieatien dialog box is displayed, you have to medify the relationship properties, Phrase and
Cardinality.

! Gonertl | Forpion Ry Sabem Maopig & Ral
W:T --~ ) T

Prodxt

Prasar | e e P
sz iz

Canrtinally? Exictly One M

Celalee

[ o (=T H ) e . 1

(e ] [ J[ood |[ 200 || we |

Figure 4,14 - Relationship Specification dialog

Synchronizing from Object Model to Data Model

DB-VA allows you to penerate the ERD from a class diagram by synchronization as if there is a class diagram.

You can synchronize the Class Diagram to ERD in one of the three methods:

o On the meny, click Toals > Object-Relational Mapping (ORM) > Synchranize to Entity Relationship Diagram.

Tocks | Wrdaw  Hep

Do A e elgl
@ pawapeier. IR EITH
-j Confgnry Rarelrpes ... —
Corfiprn Recaretmont Enmst &k, .,
Inqark Raverso N
L Comafcna bt o) VIR, ..
& 1oE e aton... [ Dosdon Confgrraticn...
ok P (T Reverse dave Qatias..,
& pavast Sy Roversalbensta...
Xoy Monogot... f8) Revurso Enterprie Object Frameveisiu,
op;m: T R syebvenna o Coss Diopan
B St tomty ootz [y |
o [y Geferolo Ditsbese..,
o Fe B 1y Generstadoda...

Figure 4.15 - Synchronize to ERD
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Right-click on the class diagram, select Synchronize to Entity Relationship Diagram.

Auen PR Shapes S2e
Laytad ¥
Provent o Qptiarsy H
ot i Ty
g
Seodn ¥

Figure 4.16 - Synchronize 10 ERD by click on popup menu

On the class diagram, hold dewn the right-mouse button, move the mouse from left to right to form the gesture. A
biue path is shown indicating the pesture.

BelongTo Concizicde
1 i

e

Figure 4.17 - Synchronize fo ERD by using Gesture

An entity relationghip disgram is generated and can be found under the Dingram Navigater.

pusmemcarenan
Py

Figure 4.18 - The generated ERD
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Specifying Primary Key

You can specify the columm to be included in the primary key in one of the two ways:

+  Specify Primary Key in Entity Specification dialog:
1. Right-click on the entity, click Open Specification... to open the Entity Specification dirlog box.
2. Click the Columns tab, check the Primary Key option for the column that will be included in the primary
key.

e L
el i

Reswe | e ) [Tod [ mor ][ nw |

Figure 4.19 - Entity Specification dialog

*  Specify Primary Key in Column Specification dialog:
1. Right-click the column, click Open Specification... to gpen the Column Specification dialog box.
2. Check the Include in primary key option.

3 Coliitin 3pecliication

Ganersl L_M. el .

Fype: [reeas

\errate o

D Genetdor: [

Guckeormtrares | -
DO AR

Grm BIWEET EEiFBHe Y

1

[Zlindode nprrary bey 7 tatsr's [Chiviaee

[ Row ] [ 0 [[ sxd [[ mov J[reb

Figure 4.20 - Column Specification dialog

If you assign & primary key to a column of an entity, DB-VA will automatically add a foreign ™~
#  key column to the related entities.

QI e e El e L
Figure 4.21 - The foreign key will be added automatically
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Specifying Index Column

if a relationship with cardinality of many at one end, a corresponding collection class will be used for handling its muliiple
cardinality. DB-V A allows you to specify an index column to sort the collection.

1. Right-click on the connection line, click Open Specification from the pop-up ment.

Figure 4.22 - Open relationship specification

Relationship Specification dialog box is displayed.

2, Check the option for Ordered.
3. Select the index column from the drop-down menu of Index column, click OK.

O el Specton
| e i i e G|

(e | [ [ ot J[ moow §{ &0 |

. You can select Create Column from the drop-down menu to create & new index column for -
sortlng . . o A . . . p
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Using the ID Generator

As the primary key is unique, DB-VA provides you with the peneration of primary key. The ID Generator is specialized for
generating a primary key value at runtime.

. TRight-click on the primary key of an entity, select Open Specification from the pop-up menu.

Figure 4.24 - Open the column specification

Column Specification of the primary key is displayed.

2. Select the ID generator from the drop-down menu of ID Generator, click OK lo conlirm setting.

Flinddenprmaykey R [loigue
e E ) e | [ [

Figure 4.25 - Select the 1D Generator

g If the iy Generator is spemﬁed as ejtber sequence sethlo or hilo, you have to enter the key for
the sequence/table name. co B ) . L

Defining Discriminator

In generalization, the supcrclass distributes its commenalities to a group of similar subclasses. The subclass inherits all
superclassiy ¥l Y45 attributes and it may contain specific attributes. DB-V A combines the entities within the hierarchy into one
single entity containing all the attributes and a discriminator column for using table per class hierarchy as the inheritance
strategy. The discritminalor cantains a unique value which is used for identifying the entity which hierarchy it belongs to.

DB-VA allows you to deline the discriminator in the entity and the discriminator value in the classes,
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Defining Discriminator Column for Entity

You can add a new ¢olumn acting as the discriminator column for an enlity.

1. Right-click on an entity, select New Column.

e e
Eh-fgg Dpen Specfication... Enter
Soxt Cohrmd
[ hentdum REAERLC |
Convert o Arey Tebk

Figure 4.26 - Create a cofumn

2. Enter the name and type for the discriminator in the form of "diseriminator_name: type".

Figure 4.27 - Enter the column name and data nype

3. Right-click on the entity, select Open Specification....

'.1'= 'a_': r)’ 5" Q-
=42 B Iwirerand v
TactpinEte, O Speclian.,, Enew

Figure 4.28 - Open the column speciflcation

Entity Specification dialog box is displayed.

4. Select the desired column from the drop-down menu of Discriminator Column, click OK to confirm setting.

@ EntliyEpecitication

¢ Gerered | coymng | 1ndoes | Consrarts | Rlabions § Roforences | Comenta|
Namei iBarbucemrt o i
Dacrrmnator Colmn: | cUmsprofieds 5
Schema: <Unspecifieds

l Icouttiurber
Decumenz stion; bassword

flvm B F Wi
pricenst

Reset ) [T ]i-c;rmlHApp‘yil e |

Figure 4.29 - Select the Discriminator Column
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Defining Discriminator Value for Class

You can specify the discriminator value for each sub-class.

1. Right-click on the relative sub-class for adding discriminator, select GRM > ORM Class Details...from the pop-up
menu, The Class Specification dialog box showing the ORM Class Detail tab is displayed.

b
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Figure 4,30 - Open the ORM Class Detaii

2. Enter the discriminator value for identifying the sub-class.
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Figure 4.31 - Class Specification dialog (ORM Class Detail Tab)
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Creating an Array Table

In a one-to-many relationship, a collection is used for handiing the multiple objects such that it is simpler o retrieve each
object from the collection one by one.

DB-VA promotes the idea of Array Table which allows users to retrieve objects in the form of primitive array, instead of a
collection when handling a data column with cardinality of many.

DB-V A allows you to create an array table in the entity and define an array type in the classes.

Defining an Array Table

You can create an Array Table for the Entity with a column containing maore than one instance of data,

1. Creale a one-to-many relationship between the entity and one of its columns that may contain more than one instance
of datn.

T ChmEciRhoAe s 3
ﬁ Cﬁ?i ac rEnf?ﬁ"ﬁ’r 5P

e

Figure 4.32 - Entities with One-to-many relationship

In the above case, the phonebook has a contact entry for each contact persen. Ench contact person may have more
than one phone numbers. A one-to-many relationship between conlact entry and contact phone can be buill

2. Right-click on the entity for the data column with cardinality of many, select Convert te Array Table from the pop-
up menu,

Heve Cohom P-k+5hll+c
L_Cm‘mun mef T&"_"._____.IQ‘J
Certvest ko Parlitl Tebio

Figure 4.33 - Convert to Array Table

3. A warning message will be displayed, showing that the listed constraints are not satislied for converling to array table.
Click Yes 10 let DB-VA to resolve the constraints automatically. Click No to cancel the conversion to ammay table.

Hio i cokrrn Fourd,

Figure 4.34 - Warning message for no index column

The conversion to Array Table is completed and the entity for the data column is stereotyped as Array Table.

Figure 4.35 - Array Table creared
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Defining an Array Type for Attribute in Class

A closs with an attribute of array type modifier means that the attribute may contain more than one data; thus it implies the ides
of Ammay Table.

You can define the array type for the atiribute in one of the two ways:

s Using Inline Editing
1. Right-click on a class, click Add > Attribute,

Iy L e o fpbde [y, ASFLH 3
I r— Erter Oowatan ¥ mrmitig
;i Slorpotypes r Torrplatn Par et ee
Absuact
VisbRy 3

Figure 4.36 - Add an atiribute by elick on popup menu

2. Enter the name and type for the attribute in the form of "attribute_name :typef]", the sign, [ |" indicates
the attribute is an array.

7
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[-Phora Stngff*2 14 -2

P Sl
v

Figure 4.37 - Enter the ettribute name and data types

s  Using Class Specification dialog box
1. Right-click on a class, click Open Specification.

Figure 4.38 - Open the class specification

= The Class Specification dialog box is displayed
I.  Click Attribute Tab, click Add.

Afttribute Specification is displayed.
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2. Emner attribute name and type, select [] from the drop-down menu of Type madifier, then click OK to
confirm setting.
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Figure 4.39 - Sefect the Type modifier

Creating a Partial Table

In a one-to-one identifying relationship, an entity may be a subordinate of the related entity; that is, the subordinate entity has
columns which also belong lo its superior entity in the real world sitnation,

DB-VA promotes the idea of Split Table with stereotype of Partial which allows developers to optimize the size of database,
and minimizes the redundant persistent classes for handling one-to-one identifying relationship, In order to reduce the risk of
appending a new column to an existing databnse table, Split table supporis developers to add new columns to the partial table
wilh a one-to-one identifying relationship linked to the existing table.

DB-VA allows you to split the entity into two and convert the subordinate entity to be a Partial Table in a one-to-one
identifying relationship.

Splitting Table
You can split an entity inte 1wo associated with a one-to-one identifying relationship.
1. You can activate the Split Table dielog box in one of the two ways:

»  Using Pop-up Menu
1. Right-click an entity, select Split Fable,

Enler
ALFEC
' Convest L0 Arrary Tabis
Ceeivest Lo Parttal Toble
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Generote 5QL...

Figure 4.40 - Select "Split Table" in popup men
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s  Using Resource-Centric Interface

1. Click on an entity, a group of valid editing resources are dispiayed around the entity.

2. Click the resource of "One-to-One Relatlonship - > Partial Table".

Figure 4.41 - Click an "One-to-one Relationship -> Partial Table" resource

2. Split Table dinlog box is displayed.
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Figure 4.42 - Split Table dialog

3. Edit the New Partial Table Name, select the columns from the list of Original to Partial, and click OK.

An entity stereotyped as <<Partial>> is created,

e lmummt"' M-'J'}

Figure 4.43 - Partial Table is created

Converting to a Partial Table

You can convert an entity to a Partial Table in 2 one-to-one identifying relationship.

1, Right-click on the entity, select Convert to Partial Table from the pop-up menu,

E it 9‘.‘” T?l'.

Ctm:lnlf N

,. J*q"‘!‘.?."."_l"‘i

!m‘\‘:—'m‘-‘e;?i’wi -slw;-’ x

| [ oen Seectiaton...

Wm'mﬁi@_

Sext Lok
Hew Com

Comvert Lo Arzay Tabia

Ciarte® bt Porthad Toblo

ol Tobia

Figure 4,49 - Convert to Partial Table
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The entity is stereotyped as <<Partial>>.
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Figure 4.45 - Converted to a Partial Table

Copying SQL Statements from Tables

DB-VA provides function of copying SQL stalements from the ERD entitigs. It allows the developers to copy the SQL
staternents from the entity relationship diagram easily such that developers can use and modify the SQL staterment on the
database directly.

In order to copy the SQL statement, you must configure the database setting in advance as DB-VA will generate the SQL
statements according to the default database server type.

1. To configure dalabase connection, on the menu, click Tools > Object-Relational Mapping (ORM) > Database
Configuration....

Tpeks | Windoe  Jichn
ﬁl“:f________wwwm:_'sm-.ﬁiim [
B popunbtes. EX-T-) § @l!ﬁ
5‘ Corfrasn Rurvatyoes..
Confore Asquinement, o ghiors, "
Iratardt Reverse »
" Gevent Ralaconal Hacpirg (GAF) T
@ Binepeo., " Tatabane Contrzaacon., E}
oA oo P @neeseDndase,.
Teartwork DY Revee o Gateer

Figure 4 46 ?"a open rhe Database Configuration

Database Configuration dialog box will be displayed. To configure the database, refer to the descriptions of the
Database Configuration section in the Working with DB Visual ARCHITECT chapter for more information,

_InDB-VA for }DE you are allowed to configure the database connection by using Modelmg >
A ORM > Database Conﬂguratlon to dlsplay the Datnbase Conﬁguratmn dralog box R

Ivola
. Cﬁ is set,

If there are mulnple database settmgs. DB-VA w1ll generate SQL statements for all these
database servers. .

Example;
There are two database settings sefected in the DB-VA environment.

Languuce ¢ x.lrvl )

e
Qs Serrer ek
1 {orode .

i gﬁrbj. ““MMQJ

[Jretariae

[Jocertdp on
Clidore e

Figure 4.47 - Two database settings Sefected
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2. Right-click on the ERD, select Generate SQL... from the pop-up menu,

Cornector Siye ¥
Cornoction Port Sty H
Futa FE Shapot She

emk v
Presordotion Crton ]
Lok Caogram

Figure 4.48 - Seleci generare SQL in popup menu

3. Generate SQL dialog box is displayed, select the database server from the drop-down menu of Database, the
corresponding SQL statements will be displayed accordingly.
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£ir g3 Eable § el Product) :

Figure 4.49 - Generate SOL dialog

You are allowed to copy the SQL statements from the Generate SQL dialog box.

[':fj You ¢an select Create Table(s); Drop Table(s), Seleet,. Iusert Update and Delete ﬁ'om the'- ;
Generate SQL dialog to directly copy the SQL statements to clipboard. - :
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Copying SQL Statements from Specified Scope

Yon can specify the scope on the ERD for DB-VA to penerate the SQL statements.

You can specify one of the three scopes:

All entities on the ERD

2.

l. Click on an entity.

On the meny, select Edit > Select All of Same Type.
3. Ripht-click on the emtity, select Generate SQL....

As copying SQL without specifying scope, SQL statements will be generated for all companents including both
entilies and relationships on the ERD.

Example:
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Euim 10,0, Date, TooiAm, Cunemerturtomer!D from PurchuseOnder;
ARWEITE, [ ey % W rtal Purehau W iea POL IO Prock et Pergi ct L Binen O deet gt .

1%

Irieel 5
®](®] 7 (#]

Mort LD Pummdu(w r.;o, Dun. l'tw'Mt Cumuﬁstw&rm)td-ﬂ(?. Nl T).
A

i'.'v;:'

Uocale:

EEA:Y @

hedale Prtharctrder set Dol = ¥, MpalAnt w?, Culomertutome i = T whers F"D_HD wl "I

sndis it ot Fortrmatizee — 3 fdaers 3 Sboenl— g £eat o3
I

R I I A T e Vo DD o "5

=0T

JEEEHCD

{eieiets Trcm Pyt thaserder whers FO_HD = 75 -
||5de{ufrm(|:4m r-hﬂwt!..,!mlb-? &

Figure 4.51 - The generated SQL for all entities
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Multiple entities and connection lines on the ERD
1. Select several entities and relationships on the ERD, right-click on the diagram pane, select Copy SQL from

the pop-up menu.

As generate SQL. with specifying o particular scope, SQL statements will be generated only for the components
included in the specified scope.

Yy

Example:
Ertoe
AT
o
: .
:
! Coots0
:
; e
i ]
| BelongTo sendtn »
H
:
L

1%

Bl R
g
g§r

Fignre 4.52 « Generate SQL for sefected entities

Caonnection lines an the ERD
1. Select connection line, right-click on the diagram pane, select Generate SQL... from the pap-up menu.

As Generate SQL... with connection lines, SQL statements for Create Constraini(s) and Drop Constraints(s) will be
generated.

Example:

Erger
H
H
1
Ll
. —
H
: [y
‘
1 Belonglo Remyeg Al Turping Pocs, [5)
[t | Resot Coption Postion

«Po iu{h.., ; . n L

B F 5 ‘%503, - faversn Cornoctor

P.""s“, k3 ’k’-‘m Al Ea - R

EODti by -?FDJ ¥ o

Figzrre 4.53 - Generate connection line's constraint

Create altex table 'Orderline' add index 'FK_OrderLine_1963'
Constraint : {'PurchaseOrderPC_NO'}, add constraint 'FK OrderLine_1363' foreign key
{'PurchaselrdexPQ_NO'} refersnces rPurchasedrder' (' PO__NO' Yi

Drop . alter table 'OrderLine' drop foreign key 'FK OrderLine 1968°7;
Constraint : - -
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1 Rule of a flat stomach

o aisatatate o miaie s it e aten s e e e e e
Cut down a bit of stomach fat every
day by using this 1 weird old tip.

AOBUN.COM.: Databases
Enttty Relattonshlp Diagram

By Mike Chapple, About.com Guide

Advertisement

database design  entity relationship

See More About:

Definition: An entity-relationship (ER)
diagram Is a specialized graphic that
illustrates the interrelationships
between entities In a database. ER
diagrams often use symbois to
represent three different types of
information, Boxes are ecommonly used
to represent entities. Giamonds are
normally used to represent
relationships and ovals are used to
represent attributes.

E-R Dizgram

Also Known As: ER Diagram, E-R
Diagram, entity-relationship model

Examples:

Consider the example of a database
that contains information on the
residents of a city. The ER digram
shown in the image above contains two
entities -- people and cities. Thereis a
single "Lives In" relationship. In our
example, due to space constraints,
there is only one attribute associated
with each entity. People have names
and cities have populations. In a real-
world example, each one of these
would likely have many different
attributes.
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order to creste a database. The ER model was first proposed by Peter Pin-8han Chen of Massachusetts Institute of Technology
{(MIT) in the 1970s.

In ER modeling, the structure for a database is partrayed as a diagram, called an entity-relationship diagram (or ER diagram), that
resembles the graphical breakdown of a sentence into its grammatical parts. Entities are rendered as points, polygons, circles, or
ovals. Relationships are portrayed as lines connecting the points, polygons, circles, or ovals, Any ER diagram has an equivalent
relational table, and any relational table has an equivalent ER diagram. ER diagramming is an invaluable aid to engineers in the
design, optimization, and debugging of database programs.

In a logical sense, entitles are the equivalent of grammatical nouns, such as employees, depariments, products, or networks. An
entity can be defined by means of its properties, called atiributes. Relationships are the equivalent of verbs or associations, such as
the act of purchasing, the act of repairing, being a member of a group, or being a supervisor of a department. A relationship can be
defined according to the number of entities associated with it, known as the degree.
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¢ FAQ: Creating and altering SQL Server tables
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than opting for one-size-fits-all products that consume an unnecessary amount of power, took to customize cooling
o for specific components in your facility, says one expert,

B reloads for 'eonverpod inlmstructare’ nae with Clien

o HP and Cisco customers may get caught in the crossfire of the two venders' converped infrastructure’ skirmish.

» Data Management
Schoaf distric1s 1ap opett sourte Inbgruticn soMvware to uld reporting.

A consortium of more than 60 school districts plans to deploy open source data integration sofiware to simplify its

o complex, manual processes.
The trutl about rewil datn mededing wiiware

Find out if there are any high-quality retail data modeling software tools and if general-purpose tools in the data
o modeling market can help with retail data model projects.

howe to orpontre nn cateepdse coneeptenl dutd model development elflort

Find out why it's important and how to organize an enterprise conceptual data medel development. Learn how a data
o governance organization can help your ECDM effort.
¢ Exchange

The Ounuek Soclal Connectar

The Qutlook 2010 social connector combines users' social networks into one area, making it easier to find and

o manage this information within Outlook.
The eonversation view | Outlook 2010

The conversation view in Outlook 2010 lets users sort through inbox clutter to easily view past email conversations

o within a specific message chain.
The ignoare aplien_in Quiloak 2010

Using the ignore option in Microseft Qutlook 2010 allows you to remove yourself from irrelevant email
o conversations.
» Windows Development

Using the Unifarm@Grid panel RS724

o UniformGurid creates a mesh of equally sized cells. It's available in WPT and Silverlight and is very handy for creating

9:43:32 AM Tuesday, September 21, 2010 http://searchsqlserver.techtarget.com/definition/entity-relationship-mo...



o game-boards for games like chess.

Sereen caprore In o WPF applicution

Using a screen capture tool is second nature to most computer users and your customers may expect to find screen

o capture features in your application. How much waork is required to add this feature to a WPF application?
The MU NET_ur CH debaicy Usall nihe syniax

Microsoft development experts say Visual Basic and C# have become nearly identical in function as the NET
Framework has matured. Choosing whether to use VB.NET or C# is more or less a matter of which syntax style you
prefer. Despite the similarities, many developers still carry a stigma against VB, said Lance Keene, president of NET
o consultancy Keene Systems.
« Windows [T

SharcPuain is » bit for Micensart bat atilf ebonky [ue T

SharePoint is Microsofi's fastest growing server software, but IT managpers still grouse about its lack of acceptance

o and the difficulties in supporting this increasingly commoen collaboration platform.
Should AWindous usery have ful) adminisirative rights?

Giving Windows users full administrator privileges can help reduce your workload, but it alsc leaves your

o environment vulnerable,
Micrasuft piTers MWindows, Exchappe SPF beias

At TechEd 2010, Microsoft executives breezed through service pack news in an effort to assuape 1T managers'
o concems about the company's shift to cloud computing.

» Windows Server
lagrensed Windaws support conld lielp spur UCS adoption

Though new to IT, the adoption of unified computing systems could accelerate as Microsoft partnerships kead 1o
o better UCS support for Windows servers and apps.

Windows server munugement guides and fearning resources

Check out our collection of guides, tutorials, FAQs and more covering a wide array of Windows server administration

o topics and {echnologies.
Free Wingows performance monlfaring tovls nol to be mised

Unbeknownst to some admins, the latest versions of Windows Server include new or updated tools that can minimize
o the need for third-party options,

About us

Site index

Privacy policy

For advertisers

For busingss partners
TechTarget events

Media kit

TechTarget corporaie site
Site map

. 4 % % & & & @ ¥

RS725

9:43:32 AM Tuesday, September 21, 2010 http://searchsqlserver.techtarget.com/definition/entity-relationship-mo...



" worldLingo™

Trandation Locskralion Glehallzation

b,.- S Tt Tenan

Entity-relati_c-);::-;hip model

—_—

Multilingual Archive
Powered by WorldLingo

Hame » Muititingual Archive Endex » Entlty-relationship modet

| Choose your [apguage:

' English | Francais | Espafiol | Itallane | Portuguts | Doutsch | Nodedands | Svanska | ExAnvicd | Pycosusi [ S0 | Bl Al | S{lobk T | Wiedsb X |0 ;

Common Data Model Pravigde a Common Data Model for SOA-Based Applications. web.progress.com/fdatantend

Customn Business Software Call pow for Free Consultation| ASP .NET SQL ISP Web AJAX Experts viwv.dlawtan.com

Entity Refationship Model Downfoad Nowl Windows, Unux, OSX Dlagram Databases and ER Models wwwv.zqualcis.cor
__.[.:.i!.ta_b_a_@_rzﬂgmﬂq_nlopj Centerprise® - the Key to Fast & Reliahle Data Migration-view Demo wve.asiera.com/Data -+

e > | Aty Goagle

Entity-relationship model

An entity-ralationship medalfdlagrem {or ERD) Is an abstract conceptual reprasentation of structured data. Entlty-relatfenship
modaling Is o refational scheina database modeling method, used in sufbware enginegrng to produce a type of conceptual data
model (or semantlc data model) of & system, often o ritutional datebase, and its reguirements In a top-dewn fashlon,. Dlagrams
created vsing this process are called entity-relatfonship diagrams, or ER dlagrams for short, Griglaally proposed In 1976 by Dr.
Pin=Shan {Peter) Chen (FLGUL), many varlants of the process have subsequantly been devised,

P slcdotegs by
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Top Technology
;. Degrees
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. Technelogy Online,
Compare Tep

i Accredited Schools.

i FducetionBegresSource.com
! Enterprise Architect
| B

| Best North American

D The first stage of information sysiem design uses these models during the requirements analysis to describe Infermation needs or | Price for Sparx

the type of infarmation that is to be stored In a database. The data modeling technlque can be used to describe any antology [l.e.
: an overview and classifications of used terms and thelr relationships} for a certain universe of discourse {l.e. area of Interest). In
I the case of the design of an informaticn system that Is based on a database, the conceptual date mode! Is, at a later stage

; {usually calted logical design), mapped to a Ipglcal data model, such as the relatiena) model; this In tem ks mapped to a physical
model during physieal deslgn. Note that sometimes, bath of these phases are referred to as *physical destgn®,

There are 0 number of conventlons for entity-relatienship dlagrams {ERDs). The classieal nnkatlan 15 described In the remalnder

. Enterprise Architect
' B.D spftware

v aag e

! patabase Migration
' Tool
' Centerprise® - the

G AR

!
i
;
i

H of this artdcle, and malnly relates 1o conceptual modeling. There 2ce a range of notat A e typlcally employed In [ogleal and ANE "I
‘ physical database design, Including IDEFIx (ICAM DEFinitien Language) and dimen .{%? Hialing, ) . Key to Fast & Rellagpeizde (2
Save up to B0% Cff Apple [Pads ﬁ'

Cantents

» | Conngctian
; « 2 Alternalive dingramming canventinns
) a 2.} Crow's Foot
3 Sec also
4 Proprittary ER dlagramming tools
5 Free soitware ER dlisgramming tan!s
& Free softvone Diagram tools
7 Roferences
B External links

Connection

An entlty represents a discrats obfect. Entities ¢an be thought of a5 nouns, Examples: a computer, an employee, & song, a
1 mathematlcal theoram, Enthies are represented as rectangles.

A relatlonshlp coptures how two or more entities are related to ane another, Relationships tan be thought of as verhs, nking two
or more nouns. Examples: an pives relationship between a company and @ computar, 2 supervises relatlonship between an
employee and a departenent, a performs relatlonship between an ardst and a song, a proved relatlonship between a
mathematlclan and a theorem, Relationships are represented as dlamands, connected by lnes to gach of the entlties in the
relationship. —

The model's liagulstie aspect described above is utflized in the datakase quory fanguage ERROL,

Entities and relationships can both have attributes, Examples: an employee entity might have 2 Soc/al Security Humber (SSN)
attribute; the proved relatlonshlp may have a date attribute. Attributes are represented as ellipses connected to thelr owning
entity sets by a fine.

Every entity {unfess it Is @ weak entity] must have a minimal set of unlguely Identifying attributes, which 1% called the entity's
primary Key,

Entity-relationship disgrams don't show single entities or single Instances of relations. Rather, they show onatity sets and
relptionship sets. Example: a partoular song |5 an entiy, The collection of alf songs In 2 database Is an enthty set. The eaten

' relationship bebween o chifd and ber Jungh is @ single relar’onship. The set of 8ll suchk child-funch relatlonships In a database 15 a
, relationshlp set.

Lines are drawn between entlty sets and the relationship seks thay are Invalved In. IF afl entltles In 2n entity sat st participate
in the relationsklp set, a thick or deuble line I drawn. This Is called a participation constramt, If ach entity of the entity set can
participate In at most one relatonshlp [n the refationship set, an arrow is drawn from the entity set to the relatlonshlp S8t Thes Is
called a key constralnt. To Indleate that each entity in the entity setis Involved In exactly one relationship, a thick arrow Is
drawn.

Assoclative entity Is used to solve the problem of twa entities with @ many-to-many refatlonship [1].
Unary Relationships - a unary relatisaship Is a relationship betwesn the rows of a single able.

Alternative diagramming conventions

Crow's Foot

The "Crow's Fost” netatlen represents relatlonships with connecting lines between entitfes, and palrs of symbuls at the ends of
those lings to represent the cardinalidy of the relaticnship. Crow's Foot notation Is used In Barker's Motation and In methodologles

LS 145
, W antrra cor/Data-bigrat

; P&C Business

{ Intelligence

i 504 reports, what-if,
, dashboards, ad-hoc
' reports ready to go

) vweASIghET . om

, Free UML Modeling

! Tool

i Support all UML 2

. diagrams Generate
XML, PDF and JPG

vty wtual JArpmgmLL et

1

Ade by Googlo

S Datakase Design

30 Modehng Solraaes

- Enly (hagram
Datohase Schwae
ER Data Wadel

R5726

9:43:58 AM Tuesday, September 21, 2010 http://www.worldlingo.com/ma/enwiki/er/Entity-relationship_model

H




{

such as SSADM and infermation Engineentng. Also this notatlon Is gilnlng acceptance through common vsage n Oracle texts and
I teols such as Visio, PowerDesipner, Toad Data Modeier, QmnlGralile and Ok,

Three symbols are used 10 represent cardinallty:

= the ring represents "zero”
s the dash represents “one”
s the crow's foot represeats "more” of “many®

Thnese symbals are used In palrs to represent the Tour types of cardlnality Lhat an entity may have in a relatlanship.

s (ing and dash — zero or oneg

s dash and dash — sxactly anm

» ring and crow's foet — zero or mora
» gash and crow's foot — one or more

These are notations of a stde In the ER diagrams.
You can see an example of the crow's foat notation in the dlagram ko the above.
In the dlagram, the follow!ng facts are detailed:

= An Artist can perfarm zerc or mora Songs
= A Song is performed by axactly ona Artist

Crow's foct notatlon has the following benefits:

« Clarity In identifying the many, or chlid, side of the refatlonship, using the crow's feot,
» Conclse netation for identifying mandatory relationship, using a perpendlcular bar, or an optlonal relation, using an apen
circle.

See also

v Enhanced Enuty-Relauenshp Model (EER)
* Data modet

o Data structuie thagqram

= Ohjoct Role tladeling (ORM)

« Unilied Modeling Language (UML)

* Valupe range structure diagrams

= Natural language Infarmaton Analysls Method (A7AM}

Proprictary ER diagramming tools

= ConcoptDraws cross platform software for creating ER Glagrams

Casevilse Corporate Modeler Sulte: The Corporate Modeler Sulte pravides a comprehensive modellng tooiset and extensible
repository, assisting organizations and consuitants te work with, better understand, and re-align an organization’s buslagss
processes, systems and enterprse architecture.

Sparx Entarprise Architect: Full UML 2.1 which Incluges data modeling.

ER/Studin: robust, easy-to use ER madeling tool from Embarcadero.

ERwin: ERD tool, ablilty to generate HTML reports,

MEGA [niernationals The MEGA Modellng Suite Is @ repository-based suite of modellng products for enterprise architecture,
incfuding &/ diagramming, data modellng, and database gesign.

sodatitight: Innovative and complete physical moedeling tool - free community editien for MySQL.

OmnlGraffle! diagramming software for Mac 05 X

QOrache Designer: Qracle's CASE tool for deslgning an Informatlon system and generating it

FawerDesigner: modellng sulte from Sybase which includes Data Architect for canstructing or reverse englneecing centaptual,
fogleal and physicel models with many of the leading ROBMS brands.

Ratiwonel Rose: OId software deslgned for producing UML diagrams. Notably easy to use which has alded its longevity

+ Smartlraw: polnt and click drowing method combined with mony templates creates professtonal dlagrams.

Toad Data Modeler: Ef medefing tool with support for both loglcal and physical modeling. Includes reverse englneering, SGL
generation asd report generation features far several db systems.,

visiot The Enterprise Architect version supports generating and reverse enalneerng databases

« ZIm : Entity Relatonship Integrated Design and Database.

1% 48 -

» * e ae

-

Free software ER diagramming tools

Tools that can Interpret and generate ER modeks, SQL and do database analysls,

BrModeln: Brazlllan designer for ERMs.

Dapesigner-Fork: a fork of DBDeslgner to make It work with other databases such as PosigreSQL.
Ferret (saftware}: ERM toel distributag with Doblan and Ubuntu.[2)

Gliffy: Online charting webstte,

togelfight: Innovative and complete physical madellng tool - free Cormmuonlty Edition for MySGL.

Software], warks with many database engines.

Open System Architect: ER Dlagram modeller the last verslon dates from 2005,

» Povier*Architect: ER Diagram madeller In Java, fonward and reverse engfaeering for several databases, open-source
{originally propriemary software),

* StarUML - suppeorts UML and ER Dlagrams.

+ Dia

Free software Diagram taols
These are tools that ¢an't create ER diagrams but just draw the shapes without having any knowledge of what they mean or
generating SQL.

& Kivio: fowcharting program that supporis ER Diagrams,
« Dia: prearam to drow meny kinds of dizarams, [ncluding ERDS. it malnly serves the nurpase of creating any tyoe of UML

FlySQL Workbench: too! for graphlcally creatng schemas (or, only in commerdal version, reverse ernglneering schemas) [Beta‘
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L dlagrams, but there are plug-Ing (e.9. tedla2sql) that generates the SQL,
References '

e Chen, Poeter P, (1976). "The Entity-Aelalionship HModek - Toward 2 Unitied Vicw of Data®, ACM Transactions on Database
Systams 1 (1): 9-36.

e fAarker, Richard (1990). CASE"Meathod: Tasks and Dellvessbles, Wokingham, England: Addison-Wasley,
Externpl links

» An Entity Relationship Diagram Exampte Demanstrates the crow's feet notation by way of an example. :

+ Peoter Chen hpme page at Loulisiana State Unlvarsicy hetpef/bit.cscisu.eduf~chen/chen html
0 Crigins of ER madel pioacering :
o English, Cnincse and ER diagrams (more deepened analysls of Chinese fanguage) ;

s Case study: E-R diagram for Acme Fashlon Supples by Mark H. Ridley :

s [DEFLX

* Notes: Loglcat Data Structurces {LDSs) - Getting stasted - by « Tany Drewry .

* |ntroduction to Data Modeling

‘The criginal articlz Ix frdrm Wiklpedia, To view the ortginal artlcle pleaso cisk here.
Creative Commions Lirvnde

Frocacy Foliy | Toraa B Cendtons | Free Trasstaton

3 Copyright 2010 VWorldbingo Translations LLL. alk nghts reszreed.
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[ Soarch Encyciopeda

Search: | ]

Deafinition of: entity relationship model

‘lnrqws-e R!:m Indax

A database model that describes the attributes of entitles and the relatienships amang them. An entity Is a file {table). Today, ER models are often
created graphically, and software converts the graphical representations of the tables Into the SOL code required to create the ¢ata structures in the

database. See data model.

From Computar Gashaeh Encyclopedia
@ 1098 Tha Computar Language Lo, ne,

target database. {Example courtesy of Logic Werks, inc,)
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A Database Schema

In this order precessing examgple, the tobles for customers and orders are drawn graphicolly, #nd the Erwin modeling program tums the graph Into the appropriate SQL code for the
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Crow’s Foot Notation
A number of datamedeling techniques are being used today. One of the most

common is the gnyty relationship diaeram (ERD). Several ERD notations are
available. For the purposes of C5270 we will be using Crow's Foot Notationmin

Components used in the creation of an ERD:

Entity — A person, place or thing about which we want 1o collect and store
multiple instances of data. 1t has a name, which is & noun, and attributes which
describe the data we are interested in storing. It also has an identifier, which
uniquely identifies one instance of an entity, The attribute which acts as the
identifier is marked with an asterisk.

DESK

*desk_id

dosk_calour

desk_slza i,
[

Relationship - Hlusirates an association between two entities, 1t has a name
which is a verb. It also has cardinality and modality.

in oanignod

1A}

Cardinality and Modality are the indicators of the business rules around a
relationship. Cardinality refers to the maximum number of times an instance in
one entity can be associnted with instances in the related entity. Modality refers to
the minimum number of times an instance in one entity can be associated with an
instance in the related entity. .

Cardinality can be | or Many and the symbol is placed on the outside ends of the
relationship line, closest to the entity, Modality can be 1 or 0 and the symbo! is
placed on the inside, next to the cardinality symbol. For a cardinality of 1 a
straight line is drawn. For a cardinality of Many a foot with three toes is drawn,
For a modality of | a straight line is drawn. For & modality of O 2 circle is drawn.

ZETD O MOTe (1)
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I or more s
1 and only | {(exactly 1} (s

+—
m___| Zere o7 | v1y

Cardinality and modality are indicated at both ends of the relationship line. Once
this has been denc, the relationships are read as being 1 to 1 (1:1), | to many
(1:M), or many ta many {M:M).

1:1
1
STUDENT SEAT |
- fils-H |
[hy
1:M
INSTRUCTOR COURSE
H—f=
tgaches
h9
vE:M
STULENT COURSE | |
e
lakos
kA
B 1:M
PROFESSOR | SECTION |
Il =
teachos

bLill

Typically, ERDs are much more complex than this, involving quite a number of
entities and relationships. I we join all of the abave relationships together and

/3
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add a few atiributes, a small collection of data might be depicted in the following
way using Crow’s Foot Notation:

STUDENT
*student_id SEAT
sludent_pame ] ‘seat_no
student_address ) seal pasilicn
fills
Al
{akes
INSTRUCTCOR
“instructor_no 1
instruclor_nama 3 /I
instruclor_faculty thaches COURSE has SECTION
{--I"coursa_name [en i +-<Z|'section_number
*course_number
L7
) teaches
T
FPROFESSOR
“professor_ic

professor_namo
profassar_facuity

w_J/3

-
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ID# |Questions Answers

i When a new versign is released lf you noed to i-;now whals dm’erent inanew re!easa ynu can Jnok under the “What's NeW‘ tDple in
how can | find out about what has edch help system.
changed since the last version?

2 How can | tell which reposilory An easy way to lell which elements have associations is 1¢ look at the Usages nade under any elemant
slemants have associations? definition. You can also start a new matrix diagram and select one element in the row area. The

assacialed elements will appear in tha column area on the right. This means that these two elements
have an association.

3 How can | edit objects in a diagram? [You can often apply in-place editing technigues to the objeats in a diagram. For example, you ¢an click
once on the entity name in an Entity Relationship Diagram. When you click again, a field will open
where you can edit the value without having to open the Properly Paletie or property dialog. Click
ouiside the fTeld to close it when you are dona.

4 How can | get a set of objects to fill  |Use "Fit to Area” lo get a particular set of objects fo fill the screen. You may nol be able to do this as

the screen? ) easily with the granularity of Zeom In and Zoom Out.

5 How can [ save preferences Click the Save butlon in the Preferences dlalog to hold these preferences between sessions of the
between Designer Diagrammer or  |[diagrammer ar utility. If you sel prefarences and do not save them, those preferences will not be there
utilily sessions? when you reapen that lool, Also, the preferences are saved for each too! individually, so you may have -

lo make the same choice in several tools.

6  iThe menuitem or toolbar that | want [if a menu item of toolbar button you need 1o use is not anabled, check that you hava selected the
1o use isn't enabled. What's wrong?  |preper element. You can use the “What's This® butlen te get help an a menu item cor button as

described above. This should tell you what needs to be selgcted before that menu item or button is
enabled. Similarly, if there is a menu missing, the cursor may nal have focus on the corract window.
For examgple, in Design Editor, if you click on the Navigator window, a Navigator menu will appear, but
if you click the Property Palette window, the Navigator window is replaced by a Progeriies menu.

7 Can | move the Entity Relationship  Although the default location of these toclbars Ts one on top of the other, yau can aclually drag and
Diagrammaer toolbars to make drop them anywhere. If you elick and hold the mouse bulton on a non-button region within the oulline
waorking with them easier? of the toolbar, you can reposition the {eolbar anywhere on the screen. If you drop the toolbar in the

toolbar area at tho top or side of the windaw, it will attach to the MO window itself. if you drop it
outside the tooibar, it will become a floating toolbar that you can mova around inside or outside the
window. This sort of loolbar is handy for maxirnizing the space in the drawing area because moving the
toolbar out of its nermal location leaves that much more area for the drawing.

. B What is meta-data? Keep in mind that meta-data is not the actual data structure. For example, tzble definilions in the

! repostiory are nol actual tables in the databasa. Rather, they only contain the information needed to
create actual lables that may or may not exist in the databasa. The repository stores the table
definition and ils prapenty valuss, but no table exists in the database unlil you run a CREATE TABLE
staterment to creale it. This is an xmpurlant but not necassarlly gbvious, cuncept

g What is the differance hetween Edit—)Cut removes the e[ernent from tha dlagram but not Irom the rep051tory Edlt—>Delete {or
EdiVCut and EdiYDelete in the ER  [pressing the DEL key)} removes the element bath from the diagram and from the repository, When you
Dlagrammer’? daleta an enh&y Oracle Designer also dele!es el] auﬂbu!es and aﬂached relationships.

16 [How can | set e default icons used You can set the default icons used by F’rocess Sieps Smres and Fiows from the
by Process Steps, Stores, and Options—Customize—Advanced menu item. You can also sot up default Icons based on various
Flows? words in the name of the object. For example, If you include the word “fax” in the pracess step name,

the Pracess Modeller can use a certain icon. If you include the word "creale” in the process step name,
it can use a different icon, You do this by ¢reafing a file that conlains the key words and file names. For
i example:
| | Jcreate factoryl.bmp
: ! ffax  fax1.bmp
: I You specify the name of this file in the same Customize-Advanced dialog. if you do not include the
i g path, the tool looks for the file in the Windows direclory or the raot dirgclery where Windows is located.
This is a fast way to atlach varlous [cons without having to visit the Multimedia tab for each one.
I

1 In the ER Diagrammer, does the When you create a relationship, you need to draw the relzationship in the order it appears on the button.
order that the relationship Is drawn  |Therefore, if you choose the >~ {many-to-cne) refationship from the tooibar, the first entity you drop
make a dlﬂerence? ll on will be the 'many” side, and the second will be the "one"” side.

12 How canl easny make the Move the anutles araund on the diagram {o {he praper pusmon wnthoui worrying about how the
relationship lines consistent inmy  [relationship lines wrap. When the entities are in the right place, select ane relationship line, choose
ERD's? Edit->Seiect Same Type from the meny, and click the Autolayout butten. This will peiform an

autolayout on the refationship lines alone. Be sure to Select Same Type not Select All or you couid
undo the careful layout you just comp[eled

13 \Amat is the best way to conect[y line Mudlfy the grid size and turn Snap on using OptlcnsaCustamlze Then the objects you place and
up my diagrams? lines you draw will "snap” to the grid lines {invisible ar nat), and you will find creating straight lines
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rmuch easier. The Customize option also lets you display the gtid, which will help you line up entities
and relationships. The grid will print if it is displayed when you start printing the diagram.

14

| gan't find an object | crealed.
What's wrong?

Bs sure to expand the node you think the chject will be in, or Find will not [ocate the ohject, unfess the
node in which the object exists has been expanded at some fime in your session. Once the parent
node has been expanded, even if it is collapsed when you run the search, the Find command will work
properly. Whan you run subsequent searches, RON will star a prefix search, irying to mateh the item
as you are siill typing i1

15

Why can't | see the vertical scrollbar
in tha Repository Object Navigator?

Thea vertical scrollbar may be partially hidden if your Navigalor window is tao small, This might even be
true if your window is maximized but your monitor is set lo a low resolution {under 1024x788). You can
move the Navigator windew up and gradually manipulate it to reveal the buttons or turn off the display
of the top toolbar buttons and status fing {in the View menu), but the long-term solution is @ higher
resolution.

16

Mow can | ingclude a cerain subset of
elements on a particular report even

if the elements do not have a similar

name?

Some reponts include a parameter fer the name of a diagram on which the elements appear. For
axampla, the Eniity Definilion report includes an ER Diagram parameter, which lists the existing
diagrams. If you select one, Oracle Desligner uses it as the source for the entilies it reporis on. Thus,
suppose a dizgram called ERD PERSON contains the enfitlies PERSON, ORGANIZATION, and
PURCHASE ORDER. You ean fill in the neme of the diagram in the ER Diagram parameler, and tha
report will include only the PERSON, ORGANIZATION, and PURCHASE ORDER. The wildcard %
works hera loo, 5o if you have similarly nomed dirgrams and specify the wildcard name in this
parameter, Oracle Designer will repant on all entitias on all diagrams with names that match the
parameter.

17

How can ! change tha name of a
gsgr;q;eﬁnp‘d{epuisitory report?

You can edit the name of a user-defined repert by clicking on its name In lhe"higvfﬁator and editing the
existing texi.

18

How can | capture the design of an
object that already exists in the

repository?

You can caplure the design of an object that already exists in the repository. If you do that, the ulility
will add any columns that aze nol in the repository that are in the database. It will not medify eolumns
that alveady exist even if they have different datatypes or sizes. it will also net drop columns from the
repository that no longer exist in the database.

To recancile the database definitions with the repository definitions, run the Generate Database from
Server Model itam in ihe Generale menu of the Design Editor. Specify that you want the target to be a
Database, Whaen you run this ulility, it will generale a script with DBL ALTER stalements aswellas a
reconcile repar {described in Chapler 20) that you can view from dialogs in the utility. Thase files will
show you the differences batween the repositary and the database so you can determine hew fo

synchrenize them.

19

How should | design capture a large
number of objects?

[ the number of objecls to design-capture is large, you may find it easier to run‘the Capture Design of
Saerver Mode] fram Database Ulility more than once with subsets of abjects. If the objects are owned
by different schemas {users), you will have lo run the ulility ance for each user.

20

How c.an | eési—ly u;ééfe mulap-le;.
elements of the same type in the
Repository Object Navigator?

If you need to creale mulliple elements of the same type in the Repository Object Navigator, use the
Fast Create dialog in the Design Editor’s Edit menu. This is a way to get a list of definitions sketched
out in the repository quickly. You call up this utlity afler selecting the Modules node, and it will give you
a list to Tifl in of module names and langurages. This is the minimum amount of informalion needed to
create 8 module, After you press the OK button, the utilily will create the definitions, and you can fill in

the datails.

21

The butlon for the actien that | want
lo perform is dimmed? What can |
do?

i

In all Oracle Designer diagrammers, if the button or menu choice you wish to use s disabied

{dimmed), you have not pedommed the prerequisites for that task. Usually, all the diagrammer requires
is far you to select an object on the drawing, but you may have to do sumething else as well. The
quickest way to find out what to do is {o press the Conlext-Sensitive Help button and then click the
help cursor on the button (or select the menu item) in . A help screen with infarmafion on that particular
activity will appear.

22

Can ! base a domain on another
domain?

Domains can be based on domains, The Definition tab of lhe Domains dialog has a Supertype
property, which allows your te specify an existing domain name that is the parent of the one you are
defining. This documents fhal the domain is a subset of anothar demain and has charactaristics in
common with it The Superdype property is used for documentation only; you have 1o specified the
subset of allowable values in both the child and parant domaln.
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How can | quickly change the
cardinality, oplionality, or
transtarability of a ralatlonship?

You can quickly change the cardinality, oplionality, or transferability of a relationship by right-clicking
on the end you wanl te change and selecting from the pogup menu.

How lé'nﬂérgrﬁﬁg_én_ﬁ-ty names be?

Although a short name for an entily can contain up to {en characters, it's belter to use seven or fewer,
especially i you'll ke generaling Oracle Daveloper forms from your application. The Database Design
Transformer uses the short name as the {able's Affas property, which eventually bacomes the block
name in a generated form, and forms coding is easier if ihe block namas ara shart,

25

How can { pin a button drawing?

Al El;g;;'i.;r'lmers in Oracle Désigner allow you to pin a drawing bultt-m s0 you do not hava to ra.se!é'ct it

if you are drawing multiple objects of the same type. If you want o draw threg funglions, for example,
vou ¢an hold down SHIFT when you click the functicn button, This pins the button s you can draw as
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many functions as you want withou! having to press the functien button before drawing each one.
When you wanl to stop placing funclions, jus! click the Select toolbar button,

26

| tried to perform & Dasign Capture
but it failed, What's wrong?

[You shauld be sure the definitions exist in the repositary for {he tables and columns used by the form

or report you are design capluring. Olherwise, the Design Capture utility will fail,

27

| removed some filters in & pravious
Designer sgssion but they were
reactivated when | rastarted the
application. What happened?

If you remave fillers that have previously been saved as the defaulf, the next lime yoti open tl;a Désig
Editer, the fillers will be in place. Ta remove the filiers permanently, clear the filters, selact
Options—Customize, and check the Save Seltings as the Defaull cheekbox in the dialeg.

28

Why is it important 1o starl the
Database Dasign Transformer from
the Repository Object Navigator
(RON)?

Start the Database Design Transfarmer fram ROM, because if you select entities in the RON
Navigator, those entities will autematically have the /n Sef box checked when DDT starls. This could
save a significant smount of fima if you are running the ulility for a subset of the entities. Starting DDT
from RON Is also racommended when you are just getling started with Oracle Designer or with a new
team of developers, so you can check the output of DDT and make corrections to the analysis-leval
ohjects before ali the deslan-leve! objocts are created.

29

How can | see more characters in

my table name golumns in the
Database Design Transformer?

In the Table Mappings 1ab, you can reorder and resize the columns if you need o see more
characiers. For example, the values in the table name column may not te tatally visible, but you can
move the column to the left by dragging and dropping the Table column heading. You can then resize
the column by dragging the side of the heading left or right. The Database Design Trans{crmer
remembers the new layout the next time it's used.

K1}

31

! need to restart the Applicalion
Design Transformer but I've already
craated some modules. What do |
need o do?

If you nead to start over with the Application Design Transformer (ADT) but have already crealed
modulas, you must delete the modules first or you will get naming conflict errors when you run the
uttity again. The fastest way to delate a group of modules is to select them In RON or DE and uss
Utliities—Force Delate. If you simply try to delete the modules, you might have to run the delets
process 2 number of times, as the delele will fail on madules that are cailed by other madules,

Howcan | assig-ﬁ H?ff—erent
preferance sets to different levels?

While you cannot assign a preference set to another preference set, you can assign different
preference sets to differen) levels. For example, if you have PREFERENCE SET 1 that you assign to
MODULEHA, all module compenents, items, itemn groups, and constralnt usages under MODULE1 will
inherit that preferenca sat, If you want to apply PREFERENCE SET 2 {o that module as well, you could
attach it to all module componenis for that modula. In effect, you would have two active preference
sels governed by the precedence and inheritance rules.

32

How gan | set up the Design Editor
to display both dialog and Property
Palette styles of dialogs?

I you set the default for properies to the Property Palette (using the toolbar bution or Options menu
item) and display the properies, you will see the paletta window open.

If you then switch o Property Dialogs {button or menu itern), when you double-click an object in the
Navigator, the dialog will appear, even though the palette window is still apen. Cnce you dismiss the
dialap, you can set any properiies in the Properly Palette tha! were not in the dialog. For example, you
prefer the dialogs but can only set text properties like Descriplion or Nolss in the paletie, so you use
the dialog ‘o do what is possible there and enter the text using the Property Palette.

33

;Wha1 is the best way to do table-
level validation on column values 7

Database procedures called from database triggers are often a betier way to do table-level validation
un cofumn values than using check consiraints. You can easily perforrn most validation with a check
constraint because it can use a database function as part of its SQL expression, However, check
constraints are not a normal place 1o look for code; If someons tries to determine where validation is
firing for a column, she or he may not find that code easlly. In addiion, you can do operations in a
pracedurg that might not ba possible with a function that has SQL restrictions. For example, wriling a
record to an audit table if validation failed is stralghtforward in a database procedure ealled by a trigger
bul may nat be possible vsing a function In a check constraint,

When should | use iﬁe F:"a;tEre‘ate
utifity?

o can enter a number of defintions for a parlicular type very- guickly with the Fast Creata utility, Run

this from the Edit-+Fast Create menu item after selecting an element type in the Navigator. Yau will
be able to enler a nurnber of definitions at once. The only property you fili in for this dialog is the Nams,
50 you will need to camplete the definition later, but this will give you a sfarting point.

How can'l create fnréjn key
constraints In the Repository Object
INavigator?

!

You can create foreign key consirainis by dragging and dropping in the Navigatar, Drag the primary
key table's node and drop it on the foreign key table's node. This will create a new foreign key in the
table that was the targe! of the drop. You still have lo assign columns to this constraint, but the
constraint will be created. This drag-end-drop facility can be a problem if you accidentally drop a {able
on another table when you meant to drop It on a free space o creale a diagram. While you can always
delete the foreign key you accidentally creale, it is best to exercise caution whan pederming drag and
drop with tables.

Another tip fer using foreign keys in RON: click on the blue arrow 1o the left of the foreign key name in
the Mavigator, The selection will jump o the tahle definition of the table 1o which the forsign key paints,

36
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Besides the Help system, where can
| find information about what a
particular propetty of a database
abject is intended for?

Check the Oracle servaer documentalion, which iz aplienally installed with the server software, This is a
sel of HTML files (for Oracle versions 7 or 8) that contains all manuals describing the server. The
HTML files are searchable and have sample syntax and descriplions of all clauses. A good document
to slart with is {he "SQL Language Reference,” since most of the objects you ara ¢reating from
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repository definitions will produce CREATE synlax,

a7

The package installed by my Table
APl seript doas not compile
correctly. What's wrang?

Be sure you have the CGSERRORS packags Installed or accessible. The Table API procedures call
this package, but it may not be installed into your schema. This is documantad in the halp system, but
you may get the error before you see the note in the help systern, You can install it by running the
CDSAPER.PKRS and CBSAPER.PKB seripts in SQL"Plus from the ORACLE_HOME/CGENSTO/SQL

direclory.

38

How can | create Type Model
definitions from Server Model
definitions?

There is no ulility to ereate Type Model definitions from Server Mode! definitions, but yau can ereate
DDL seripts from the Server Model using the Generate Database from Server Medel ulility. You can
then use these DOL scripts as a source for the Capture Design of Typa Mods! from Dalabase, This will
affectivaty create Type Model definition= from objects in the Server Maodal,

39

VWhat ean | do if my drawing contains
a stray pixe! or two of a line that
rernained whon something was
moved or when | scrolled the
window?

Si’nce.lhere is no redraw aclion in any of Oracle Designééé d-igg;arﬁmerﬁ,- yéu ﬁave to forc-e tﬁa toolto
perform a redraw operalion. The easiest way to do this is to use the window icons In the top-right part
of the window to minimize the drawing window (not the MO window) and then raximize it again.

40

How do | move a pig's ear {self-
referencing) forelan key fine?

To move a pig's ear (self-referencing) foreign key line, click it to select it and move the whoile line by
clicking the middle of the arc (not the end). You can drop it close to 2 comer, and the line will span the
two adjacent sides.

a1

After initially laying out the existing
chjects, hew can [ reduce the
number of blank pages?

Select Layout Minimize Number of Pages to reduce the number of blank pages. Remember that you .
can change the page orientation in the File Print Setup dialog box at any time if you prefer to usa
landscape mode.

42

How can | find out ahead of fime
what DDL slatemant or clause a
particutar property will generate?

The key to success in the Server Model Diagram {indeed, in all of Oracle Designer) is knowing what
the result will be when you sel or ignore’ a padicular property, When in doubt regarding what DDL
statement or clause a particular property will generate, creale a test table or elament and run the
generator bafore and after specifylng the selting 1o nole the differences in the script that the Generate
Database from Server Model utility creates. The exira tima it takes to leam the propertias will bensfit
you in the long run.

43

How can |1 save a server modsl
diagram to a file?

Several solulions were suggested:

A. From Alex Haralampiev, Ph.[}, M.Eng, CNA, CCP

Nationwide Financial Services

My experience wilh copy/paste is slighity different from the eartier
suggested ones:

1. Select all elements in tha Deasign Editor diagram

2. C4l-C for copy to clipboard

3, Switch to blank document in MS-Word'97

4. Go to Edil | Paste Special {don'l do direct Clrl-V)

5. In the pop-up box there are three cheices; setect 'Picture’

6. The resull is diagram in WMF format that can be resized without loss
of resoluticn {or even edited in Word)

Tha main difference in my procedure are steps 4 and §; | never had
success pasting direclly the diagram as an OLE object (which is the
dafault behavior of Paste in this case). Even on machines with lot's of
memory | was getting message about "Insufficient Memory” and only the
names of the lables in the diagrarn are pasted as a paragraph of taxt,
(One additivnal exceplion is the "Legend", which shows as selecled in
step 1. is never transfarrad to the picture In Word}

These resulfs are fram server installation of Deslgner (R2.1.2 and R8.0)
and Windows NT clients (Pill 400Mhz, 128M RAM)

B. From Paul Sunners

Screen capluras will only give you whal's displayed on the screen, if
your diagram doesn't fit then you'll have problams. You can use
copy/paste instead (I think this was rmentioned a few days haci on this
list). Jus! make sure that nothing is selecled in the diagram, then
select EdiVCopy, switch to Word and Paste. You can then resize the
image 1o fit the page.

C. Frem Paul Dorsey

An allernative is to use POFs. To do this you wilt have to a) buy the

full Adebe Acrobat, which comes with a PDF printer dirver that allows
you o "print” from any application to a PDF file, or b) use Ghostscript
(a freeware program that can convert from PostScript files to POF). To
use Ghoslseript, you simply set up a "durmmy" printer in Windows using
the Postscript driver, and set the destination to FILE instead of a

port. The resulting Postscript file can then be passed through REM3
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Ghostscript and converted to a PDF. You can download Ghostscript from
hitp:/ferww. cs.wisc.edu/~ghast!

D. From Alex Campbell
Download a shareware copy of Snaglt from www .snagit.com . Greal scieen
caplittres and you ¢an save them o BMP{Paintbrush), elc.

How do | get sterted with Oracle
Designar?

T}éi-ning |s NOT énough to gat you started. This product has a VERY
large leaming curve. i you get training, it will only teach you product features.

The Oracle Designer Handbook (2nd Edition) that Peler Kolelzke and | and wrete tried lo address how
to use the produst, but | wauld stilt not assert that it is a complete answer to the question. it is a very
hig question.

Without a mentor, your first project (or 5) will be a throw away learning exercise that will cost you more
in frustrafion and pain than any benefils you will receive frem using Designer. There are los of ways lo
use the product. How to best usa it depends on your available talant and your specific requirements.
Only a mentor can really help to guide you,

‘You should also ba aware that there is a sizable contingent that has abandoned using whole paris of
the product, Probahly the only parls of the product that everyone agrees are useful are the
ER/database diagrammers that can be used to design and generate your tables,

in terms of finding a mentor, there are net a lot of peopie whose opinions [ would trust to help guida
you in joining the wide world of Designer. Try to contact ona of the senior paople on the ODTUG forum
and try 10 get their help. If you want lo do it locally, talk to your user group president and ask who they
would suggaest to provide help {yau want the best Designer parson in your area). Then bring In that
person for 2-3 days to meet with you and your team and halp you to decide on your next steps.

Question su.bmined by Kén!
Graziano

In your conctusions you slata as ona
of the reasons 1o not use generation:
" your team is relatively
inexperienced and you are trying to
train new paopla, generating
applications is not likely to produce
satisfactory results. Using Designer
suceessfully requires a huge
learning curve.”

No argument there (on the [carning
curve issue). Given that, what
approach to application building (in
the QOracle world) do you advecate
that does NOT have a huge lsarning
curve and can be used by an
inexperienced team to produce
satisfactory resulls?
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duc'st'ion sﬁbmiﬁed by Kent Graziana‘

[n your conclusians you state as one of the reasons te not use generation: ™...if your team is relalively
inexperianced and you are lrying 1o train new people, generating applicalions Is not likely to preduce
satisfactory resulls, Using Designer successfully requires a huge learning curve.”

No argument there {on the learning curve issue). Glven that, what approach to application building (in
lhe Oracle world) do you advocate that does NOT have a huge learning curve and ¢an be used by an
inexperienced leam to produce satisfactory resulls?

This is an empirical question. ] submil that in the existing projects, there is no more consislency in
Dasigner-generaied apps than in hand coded apps. This Is particularly tree in shops that are less
axparienced. The norm is 1o generate and break the link by deing post generation medifications. Such
shops clearly have as much (if not more} non-raintainability in their applications as shops that have
hand-built thelr applications.

It really comes down lo standards and slandards enforcement. This is true for either environment. If
you don't have solid, enforced standards, you will have chaos. it deesn't matter which environment
you use.

Even in the rules based environment that | now use, there is the ability 1o ignore the environment and
place hard code the rules into the applications (I can't PREVENT someone from being slupid and

doing that),

To paraphrase the gun lobby "Software doesn't enforce standards; people enforce standards.®
However, we all know that papers on project management and standards enforcement are usually
ignored. The comment that will forevar make me roll my eyes {even in memory) was when Pater
Koletzke and | were criticized by a reader on our first Dosigner/2000 Handbook as follows: "Why da
you have all this nonsense about building a system in your book, | KNOW how to build systems - just
show me whal | have lo cfick on to use the tool." And we wonder at the high failure rate of prejects.

RS7a4




i .
I _ ) o ) Oracle Designer FAQs
[“— T Oracle Developer FAQs
i
l
l

... Oracle RDBMSFAQs

e BUSQLFAQS
... Data Modeling FAQs

JDeveloper FAQs

_._BRMPFAQs
| Business Rules FAQs

Oracle Consulting Services | Application Development | Custom Training | Data Migration | Data Warehousing
About Dulcian | Papers & Presentations | Related Links

Publications | Employment Opportunities | Praducts § Home | Centact Us

2009 Dulcian, Inc.

RS745

9:48:08 AM Tuesday, September 21, 2010 http://www.duician.com/FAQ/Designer%20FAQ%20page.him




Tenkboe Mankgeme §) Rem 0 - Prol dokrecasl

12
Zickdin School of Business - Baruch College
City University of New York

Database Management Systems IE

Entity Relationship Modeling and Normalization

What You'll Learn This Week

» Introduction [0 the course
= Buckground Muterfals
» Review of Entity-Relationship Model
o Setof E-R madeling construcis
o Enlities
o Auribuies
o fdentifiers
o Relationships
+ E-R Diagrams
o Variution One - What the Kronke beok uses
Variation Two - Chen notation as used in the ElmasriMavathe Fexthbook
Varintion Three - Gracle Designer CASE
Variation Four - Visible Analyst
Varinlion Five - Sybase PowerDesigner
Vamation Six - Popkin System Architeet
Variation Seven - Papkin System Architect - UML Notation
Displaytng Atributes
Weak Entities and 18 Dependent Emlties
o Subivpe Entigies
» Entity 1o Relation Conversion

[= I+ < I = I = [ = I =}

Introduction to the course

« Syllabus
» Computer Labs and Software
» Course Logistics

Background Material

You may wish to briefly review Chapters 2, [0, 11, £2, 13 in the Connolly/Begg textbook (Chapters 1 through § in the ElmasrifNaveibe book} to refresh your memery of basic
dmabase concepts. You are respansible far this material,

Qur goa) Is 1o provide informetion Tor the purpases of deeision moking in business. The donbase is one way 10 provide such information,
However, we must arganize and develop a database in a structured {ashion to meel the needs of an orgonization and reftect the way it operates.
Revall the databrse design process we follow:

1. Gather user/husiness requirements.

Develop the Entity Relafionship (E-R) Model (shown ns an E-R Bizgram) based on the user/business requirements. The E-R moded is the conceprial mode! of the
database.

Convert the E-R Model 1o o set of relations in 1he relational madel. We call this the Legical model

. Normalize the relations 1o remove any anenalies,

Implement the database schema by creating a table for coch normalized relation. We call this 1he Piysical model

. Develop applications {forms, reports, queries, seripts, procedures) thm work wilh these inbles,

Nuote that in the second step, we may also develop additional models such us data flow and feactions] models,

Review of Entity Relationship Model

-Elmasri/Navaihe 3rd ed. I Kreenke 7th Ed, i McFadden 5th ed, | Connally/Begg 3rd od.

'[Chsplem Jandd |2, 10, 11,12

iv(vlvhnpl_u:rsAJ an_d 4 E thplcr 3

» Entity Relntionship Modeling: A Set of constructs usgt 1o interpret, specily and document datn requisements for dalnbase processing systems.
» E-R Madels are Concepiun! Models of the system. They can nat be directly implemenicd in o datebase.

» Many variations of E-R Medeling used in practice.
+ Mainty differences in notation, symbols used to represent the constsucls.

E-R Modeling Constructs
RS746
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« E-R Modeling Construets are: Entity, Relationship, Attributes, ldentifiers

= It is imponant to gei used 1o this wrminolegy and to be able to use it al the appropriate time, For example, in the ER Model, we do not refer 1o sakfes. Here we call them
enlities.

Entity: Some identifiable object relevent to the system being buill, Examgles of Entities are:
EMFPLOYEE

CUSTOMER

ORGANIZATION

PART

INGREDIENT

PURCHASE ORDER

CUSTOMER ORDER

PRODUCT

An fnsianee of ta entity is like a specific cxample:
BiH Gates is an Employee of MicrosoR

SPAM is a Produst

Greznpence is an Orpanization

Attribute: A characteristic of an Entiry. Propertics used to distinguish one entily instance from another, Anributes of entity EMPLOYEE might include:
EmployeciD

Socie] Scourity Number
First Name

Lagt Name

Street Address

City

State

ZipCode

Date Hired

Health Benefits Plan

v ldentifier: A special attribute vsed to identlfy o specific instonce of an entity.
a Typically we look for mmigne identifiers:
o Secinl Sccority Number uniquely identifies an EMPLOYEE
o CustomeriD uniguely identifics ¢ CUSTOMER
o We can also use two atiributes to indicate an identificr: ORDER_NUMBER and LINE_ITEM uniquely identify an item on en order,

» Relatlonship: An associntion bebween o entities.
o A CUSTOMER pfaces 1 CUSTOMER ORDER
An EMPLOYEE tokes 0 CUSTOMER ORDER
A STUDENT enrolls in n COURSE
A COURSE is fought by s TACULTY MEMBER

o Relationships are typically given names.

o A refationshlp can include one or more entities
o The degree of a relutionship is the number of Enities that participate in the refattonship,
o Relntionships of degree 2 are called binary relationships. Most relationships in dotabases are binary,

o Relationship Cardinality refers to the number of emity Instances involved in the relationship. For exampla:
ane CUSTOMER may place many CUSTOMER ORDERS
many STUDENTS may sign up for many CLASSES
one EMPLOYEE reeeives ene PAYCHECK

;N "Oncto Many™

NV "Many to Many™

1:1  "OactoOne”

Beware of 1:1 relationships. The bvo entities invalved might be conlesced into one. Alsa called HIAS-A relationship.
Beware of N:M relotionships. Typically split these into twe 1:N relationships with an intersection entity.

o Fartielpaiion of instences in a relationship may be mandstory or optional.
o Forexample,
enc CLUSTOMER may plnce muny CUSTOMER ORDERS
ane EMPLOYEE must fil cut one or more PAY SHEETS
o This Is alse colled “minimal cardinality" or the "optionzlity” of a relationship,

E-R Diagrams
» The most commaon way 1a represent the E-R construets is by using o dirgram
» There are o wide variety of netations for E-R Diograms. Most of the difTerences concern how relntionships are specificd end how attribules are shown,

» [natmost ol varistions, entlties are depicted os rectongles with either painted or rounded cormers. The enlity name appears inside.
= Relatlonships can be displayed as dinmands {sce betow) ar ean be simnply line sepments between 1wo entities,

» Faor Relntionships, nced 10 convey: Relotionship name, degree, cardinality, optienatity (minimal cardinality) RS747
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« Here we will give examples several varintions. The point is not thal you memorize el of these variations. Pick one you ere most comfortable with and use it consistently.

Krenke textbock Notation
NOTE: We nof langer use this notarion so you con safely ignere this examplie}

» Relotivoship Name: Displsyed just outside of the relntionship dinmond.

« Depree: Shown by line sepments between the relationship diamond and 2 or
mare enlifics.

= Cardinality: Displayed inside the relationship dlamond.

« Optionality: Mandntory participation indicated by an intersecting hesh mark
made perpendicular to the relationship fine sepment
Optional participotion indicated by a 0 intersecting the reltionship line
scgment,

Customer o Order

Places Has
i {tems

ltems

For this diageam:

= An ORDER must be placed by ane and only vag CUSTOMER.
« A CUSTOMER may ploce zern er more ORDERS.

+ An ORDER may Jiave zere or more ITEMS.

o AnITEM must frave one ond only one ORDER.

Note: This notation is rarely nsed ifot 2k sinee the nototions are essentinlly backwards

‘fram oll other notations, Also, when wrilten ventically, the cardinalities become
emblguous.

'Oracle Designer CASE Nofation

Flaced by
|Customer [ - - . Order
PlaCf-ng E Made
P up of
anitemon
tems

» Also catled the "[nformation Enginecring” notataion.

« In Oroele Corperation's Designer, relationships ore expeessed in a figld senience

format. For example: An ORDER must be plrced by one and enly cne
CUSTOMER.

The "be" is mandatery meking the verb difficult to get cight.

Relationship dinmends are not used.

: Relattanship Names: Are expressed ns o verb phrase starting with "be”.

i There are two phrases, one for each direction of the relationship,

: This phrase is then written along the line scpments for the relotionship.
Deggree: Shown by line segments between any 1wo entitles. As such, lernary {3
way) relaticnships us described In the Kronke and Elmasri/Novathe textbopks
{Chen aoltion) can not exist.

singhe line segment.
Multiple purticipation {"N) i3 indicated by erow's feer

Optionality: Mundatory participution is indicated by & selid relptionship line
sepment.
Optional participmion is indicaed by a dohed line segment

» Onc ORDER must be ploced by one and only one CUSTOMER.

Cardinaiiry: Single participation ("i" in the previous example) is indicated by &

Chen notation a5 used in the Elmasri/Navathe Texthook

» Relationship Meme: Displayed just inside the relationship diamond.

« Depree: Shown by line segments between the relationship dlemond end 2 or
more entities.

« Cardinality: Displayed between the participating entity and the relationship
dinmand next 1o the relationship iine. Split vp the cardinality.

« Optionality: Mandatory participation Indicated by double relationship tine
Optionnl participation indicated by a singlc relatlonship line,

Customer 1.6 N{  oOrder

]
{This is also called the "Chen notniion” after the auther wha first proposed it

[Visible Analyst Notation

i may place
| CUSTOMER H———(0~¢ ORDER
musl be ploced
by muy
' musi be
: be an made
item up of

!
!
i on 4
|
t

S

; ITEMS

» Yisible Annlyst Warkbench (VA W) uses the rounded box 10 show en
Auritnative Emity - one that depends on the existence af o fundamented entin
{noted by just the reciangle).

« The refationships use the folowing symbals:

o For cardinelity, the crow's feet are used to show s "Many" side of a
reloilonship,

o A single line Indicates & "One" side of 1he relmtionship.

a Optionol participation is shown with an open cirele. Thus in the above
dingram, o Customer May place ore or mare Orders,

dingrom, an Order Afuse be placed by one and only ane Customer.

RS8748
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s One CUSTOMER may be placing zero or more QRDERS.
s One ORDER moy be mode up of 2ero or more ITEMS,
o One ITEM must be an itlem on one rod only onc ORDER.

There are o set of [ools within the Oracle CASE cenvirenment that can print these
"relationship sentences”.

Sybase PowerDesigner Nototion {Paplin System Architect - Crow's Feet Notation
Cuttomet Custamer
Dusni plazns Qidertaade:
W —_— e e e
e e | e{Duivmber b Wi 0 H
n;:::n sul:g Flasax BroaDate Data
Enane Sblnvg 0" |SalesP srran fldng &=
Curtzmand Spir Qudatlivibur_sab»
! 1.1
hat itams
i vonlalns
O.n
Llngtams
Linsttamdum 4piy Hantfisr <k>
Dascription SiEng [01]
Pilce Cunancy Fi)
Duantity Quintity Didaillem
LinaliemHumber_cpl>

+ Single hinsh mark indicates mandatory participation
+ Hollow cirele indicares oprionnl participation « Two hash murks indicales mandstory partieipation
v Crows-foot indicates Afany while single line indicates One » Hollew eircle indicnles optional participation
« Cardinalities can also be shown next to the relationship anchers such as 0.7 » Crows-fool indicates Many while single line indicates Gne
» Dashed line indicotes non-associative relationship
» Solid line indicates ussocietive relotionship {e.g., thot tha Identifier of
I OrderHeader should be part of the composite identifier of Order liems)

iPopkin System Architeet - UML Notation

+ The Unifivd Modeling Languayge (LML) hos gained in popularity

« UML draws upon several diffcrent Object Oriented modeling techniques
developed in the 1980's and 1990,

» Learn more at hitp:/Avwawv.aml.org/

. .
pioces O o qurader O Headr

1

Camnalns

0.
Erden:amﬂlﬂarlmms

1n UML aotation, emites nre refered 10 as clusses ar abject rypes ond are
represenied as rectangles,

Note the naming, convension used: Customer is 8 member ol the class
Customers

N Associations (relationships) can be binary, termary ar higher (n-ary

i * Associctions are shown by connecting lines with a single term 95 & label

| » Curdinalities can be displayed {as nbove) .z, ! indicntes ore and only one
0..* indicaics a minimom of 0 and a moximum of Meany

Note that only relationships of degree 1 and degree 2 are suppored in UML (no
ternory cekationships)

-

_ #+ The Connally/Beeg textbook 3rd edition now uses UML throughout.

Displaying Attributes
« Technically, an Entin-Relationship diagram showld show enty entities and their relatiorships.
+ Consider: Enrip~Relarionship-Atiribure (ERA) model,

» Tywo main ways to disploy attributes associared with on entity,
I, Attributes appens in ovils sinched 10 the entity, Gets messy,
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ST

Customer . Order
Places
CPhone CGrdnl
2. List nttributes inside of the entity box.
Placed by

Customer | - - .——ag Order
custip  |F1RCIng OrderNum
Name SalesPerson
Address OrdserDale
Phong

» Woic thut some CASE and drawing lools include additiona] information in the entity box such as the primary keys. Example from Popkin System Architecl CASE 100l:

flustomer

I Pronary Key
Customer  [PiY)
b hon-Hey Atttbulas
E aziNomo
ErziNama

Flrect

ICty

[S1ate

IxCoda
HOmePhone

Primecy Kay
occlD [PH1] Ordertem

tonHey Amm::—-_”.....“.‘f.‘f‘f'.’f?.‘?‘]. bkt £ A—
SciDaserptiia Lineterntarber [:«u
stPricn Mok Ky Attkedos
Ouaruy

+ Two ndditional important Notes:
|. ‘The "Relostonships™ sercen in M3 Access Is not an ER modeling, wol. This screen represents a physicad model of the database, not o conceplunl ene.
2. Beawaere that many CASE tools nutomaticlaly display the foreign keys in the entitics on the arumy side of one to many relationships.
This is nol correct ER modeling technigue es suck propegolion of foreign keys shoutd be a result of the cenversion o relstional model and not present at the
coneepluat modeling stage.

Wenk Entitics and 1D Dependent Entilies

« Vague definition: Weak Entity: An entity thet depends on another for its exisience,
« Elmasri/MNavathe d=fiinition: An Emity with no identifying mtributes

+ 1D Dependent Entity: A weak entity that includes the identificr of the related strong eatity,
The weak entity depends upon the identifier from the strong entity for Hs existence.

+ Exomples of strung entities:
People, Employees, Customers, Clients, Vendors, Stedents
Products, Services, Parts, Resources, Materials
« Weak cntiries ore typically shown with 2 devble-box,
Subtype Entitics
« Allributes of two or more Entities may overlap significantly but not completely.
» Consider:
Phone Calt {Saurced#l, Destination®, Time of day, Duration)

LongDistance Coll (Saurce#, Destination#, Time of day, Duration, Long distance Carrier)

Cell Phone Call (Sourcef, Destinmiond, Time of doy, LandTime, AirTime) RS750
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s One approach would be to put all of the attrihutes into & single entity,

Call  lpjgcegpy | Customer
estf FPlacing Name
TimaeQfDay Add
Duration ress
LongDistCary
LandTime
Airlime

» Second approach, put common anributes I8to & parent oF superfype entity and then hove 3 sublype ceatitics.
» Relationship is called an IS-A relationship.

Subtype Entity Notatiens

» As with ER models, there are a number of different notations for superfsubrype relationships
» The folowing disgram uses 1he Qracle Designer symbpls for Supertype/Subtype.

Customer
s Easi Placed by CustomertD
oure = - — 4 Nanmme
Dostirdt Placin
DAy gl Address

Regular || LongDist Cell

Duration Duralion AirTime
LongDistCaril { LandTime

» Below is the same diagram drmwa wsing E-R symbols from the Elmasti/Novithe book,

Call N Jacin 1 Customer

Regular LongDist Cell

@ .L@ andTime

The d in the ¢irele indicates 1he sublype entity |s distinet. Only one subiype entity can posticipate in an instance.

As before, the doubbe Jine belween the Call entity and the 4 in the cirele indicates the relmionship is mandatory,

» In UML, we con use the superclass/subclass relntionships {inheritence) as shown below:

RS8751
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tdankitys> Tcantny»

FnonaCall . Curtgmar
oplreat
b Callidontitias: Iong 1+ Customand - inl
P TimaQibay - int 1 = GustomajHarme : ehgt
I* SourcaHum _chan ' Address @ char

[* Dartinstlonlfum - ¢har

panitent
patinanl
€ Cantityr> < Sanlity»> Ul e
EocalCalt LennbiancaCall KellPhsnaCanl
[ Duralien:fleat | B Quratian tfloat e AltTIma :naxt
i+ LG Canley; chat = LandTirme s fiant
[r Calilevwvek: char
panizient
paoiien)
peoinant

Review of the Relational Model

ElmpsrifNavathe 3ed od. | Kroenke 7th ed. [McFuddcn Stit ed, | Cannolly/Begg 3rd ed.

Chapier 7 Chaplcr 9 ;[ Chapler 6 1,13

» Rezcall, the Relatinnal Madel consists of the elements: relntions, which are made wp of attribures.
o A relgtion is & sl of sitribules with values for each nitribuie such that
1. Each aliribute value must be a single value only (siomiz),
2. Al volues for a given stiribute must be of the seme type (or domain).
3. Each attribute name must be unigue.
4. The order of otributes 18 insipnificant
5. No two rows {1uples) in & relation can be identical.
6. ‘The order of the rows (1sples} is insipnificant.
» Domain: The set of allowsbie volues an attsibute moy toke. Also includes ihe data type vnd sizeflength,
» A Key in a relation is a set of aitributes that have unique values acvoss all tuples, There may be several candidate keys in a relation.
« A Primary key s a key that uniguely tdentifies a wple.
« A Foreipn key is a set of attribules that act as a primary key in R (with thelr associnled demuins) bul aiso appear in ansther relatjon, R2,
« Relationol integrity:
I. Entiy Integrity: A primary key may not contain NULL values.
2. Refereatinl inlcgrily: A relationship botween (wo relmions used 1o maintain consistency of valucs, The Foreign key is a mechenism (o enforee referential integrity.

Entity to Relation Conversion
« Fora majority of ER Muotlels, entities and weak entities convert easily into celations,
» Entities - In genernl, cach entity will be convented directly (o a relation. The attributes of the entity become the auribuies of the Relation.

The [dentifier of the Eniity becomes a Key of the Relotion.
(riot primary key - just "key")

Customer

CustiD
Name
Address
Phone

CUSTOMER {CusiiD (key), Name, Addross, Phone}

« Wenk Entitics - 17y weak eneity is not 1D Dependent, thea treat it like ony other enlily - Applicntion must enforce referential integrity.

If entity is 1D Dependent, then the parent selation's key {[dentifier] is copied into the dependem relation and is combined with the dependent relation’s dentificr to form a
compastle key.

S N

77 77777 Chen Notation UML Notafion

I T e T |

l R5752
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Order
- OrderNum (id)
- OrderDate
- SalesPerson

Crderltems
- ltemNum {id)

- Quantity
- Cost

ORDER (CrderNum (key), OrderDate, SatesPerson)
ORDERITEMS (Orderium {key} k), lemNum (key), PartNum, Quantity, Cost}

- PartNum 5
|

|| - OrderNum (id) |

Crder

hegilams

- OrderDate
- SalesPerson

0”1

Qrderltems
ItemNum (id)
PartNum
Quantity
Cost

In the above example, in the QRDERITEMS Relation: OrderNum is the Foreign Key and OrderNum plus ltemNum is the Composite Key,
In the ORDER Relation: OrderMNum is the Kep

Representing Relationships

» 1:I Relationships. The key of one relation is stored [n he second relation,
Laook ot cxample queries 10 determine which key is queried maost oflen.

-

I;:N Relatianships.

Parent - Relalion on the "1 side.
Child - Relation en the "Many" side,

Represent each Entity as a refation.

Capy the key of the parent into the child relation,

| """ Chen Notation____ T T UMLNomton________
Customer _ Order Customer Order
- CustomerlD (id) Becas] - OrderNum (id) | | | - CustomerlD (id) | #leces - OrderNum (id)
I Name - OrderDate -~ Name 0.7 | - OrderDale
I dc}ress - SalesPerson - Addrass - SalesPerson
i - e -

CUSTOMER (CustomssID (key), Name, Address, )
QRDER (OrderNum (key), Orderbiate, SalesPerson, CostomerlD (k)

" "

M:N Relntionships. Many to Many relationships con not be directly implemented in relations.
Sclution: Intraduce a third Infersection relation ind copy keys from origingl 1wo relations.

i“— Cizc:i Natation __:ﬂ UML Nn:uiian
Supplier ,| Component | Supplier Component
- Supplier|D (id) Luppiody | - ComplD (id) | {{- SupplierD (id) |o." suspies |- ComplID (id)
- FirmName - Description ~ FirmName 0.” | - Description
- Address - - Address -
SUPPLIER (SupplierD (key), FirmMName, Address, ...)
COMPONENT (ComplD (key), Deseription, ...}
SUPPLIER_COMPONENT (SupplicrlD (key), Compl2 {key)}
» Note tha this con also be shown in the ER disgrom. Alse, look for poieatial added atiributes in the intersection relation.
Recursive Relatienships
« Consider assembling an automobile - a colleclion of basic pants ore tembined together to meke o complete ear.
» Inthis case, a purr or component might be made up of one or more other parts, This forms o tecorsive 1:N refationship,
[ ChenMotatin [ _ UML Notation
RS753
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Part : Part
- PartID (id) | |- PartiD (id) '
- Description | |- Description |

1 N

1 0.*
part of

» We can implernent this directly by including another copy of the key in the relotion.
PART (Pard_10 (key), Paremt_Part_ID (), Description)

» Here are same example dato:

irPurt__lD !l‘arem_f’nrl_lD : 'Bescription
1000 T Complete Cor
200 1000 | Enginc

Eﬁf Chose [Body o
si0 [s00 [pooss -
[0 |s00 Hood

s |so0 | Quarter Panels

540 500 e

550 500 | Rool ) .
512 -; 5I-0-__ o _—_Fr—l;m Pnss:-ngcr Doar
sS4 510 From Drivers Door
iSV!-ﬁ- ) 5 IB— T —__ﬁ;:k-i’:zs';e;ger Door -
{s1s 510 - I Back Drivers Dcmr_clc.i

o This forms a Tree strueturs:

Complete Cor 1000
Engine 200
Body 508

Coors 510
front Passenger Door 512
Front Driver's Rooz 14
Back Faasenger Door 5lé
Baek Briver's Door 518

load 520

Quarter Pancis 530

Tunk 540
Rocf 550

» nufl = No Value present
s+ Other kinds of recursive relasionships:
1:1 CUSTOMER is referred by ene and enly one other CUSTOMER
N:M STUDENT tutors one or more other STUDENTS - Also, that STUDENT can be tutared by one more other STUDENTS.

f Chen an;ﬂion

UML. Notation Crow's Iéqt;l: Nognlinn -

RE754
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Student Student Student
- StudentID (id) - StudentID (id) - StudentlD (id)
- Name - Name - Name
- Address - Address - Address

- -

0.* 0.* of ..- by

|
|
[ a tutor ¥ V tutored
|

1
i
|
'
I
t
|
i

STUDENT (StuderD {key), Neme, Address, ...}
STUDENT_TUTOR (SudentD (key). Tulored_StudemiD (key))

« Exomple Daia:
STUDENT
ISludr:nt!l.)(lm_',')I Name I Address
. I [
101 | B. Smith | 1234 Smith St.
202 | A. Green | 12 Grom 5.
303 [D.Iones 98 Short §1.
404 | . Ewing | 999 Tafl St.

STUDENT_TUTOR

. StudentID (key) : StudentTutaredlD (key)

D101 20

4ot e

1202 1303 _

103 s
Ternary Relntionships

» Temury relationships are likely ambiguous.
» 1tis best if we can represent o temery relationship as two binary relationships between the three entitics,

» 1Ewe can re-wrile the temary relntionship as several binary relotionships, then the sbove steps con be used to convert the emtities inlo relotions.

: Chen Notation

. Customer Crder
- CustomerID (id) || AocesN— - OrderNum (id)
- Name - OrderDate
- Address
;
SalesPerson
- 8plD (id)
- SpName
- SpDepartment

e e e e e e e — RST55
» One Exomple; ORRER, CUSTOMER, SALESPERSON hecomes:
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CUSTOMER (CystomeziD (key), Name, Address...}
SALESPERSON (Spld (key), SpName, SpDepnriment, ...)
ORDER (OrderNum (key), OrderDate, Customurd D {fk), Spld (k)

This represents the business mode) where a salesperson [s assigned to specific customers.

Another Example: ORDER, CUSTOMER, SALESPERSON becomes:
CUSTOMER (CustomerID (key), Name, Address..., Spld (k)
SALESPERSON {3pId {key}, SpNnme, SpDepantment, ..)

ORDER (OrderNum (key), OrderBDate, CustomerlD (k)

This represents the business model where o salesperson is assigned 10 individual orders.

Note that with other notetians such as Crow's fect and UML, onc must write lhese as twe binary {1 o many) rzlationships. This removes the ambiguity of the temery
relationship, :

1S-A Relntionships

« Recall thal some enlities may hove subtypes associsled with them.

Customer
Soia;;# Piaced by CustomerfD
C B,__ - = 4 Name
Destirm Placing| Addi
TimeOfDay | Aderss

i e
s

Regular || LongDist Cell

Duration Duration AirTime
LongDistCan| | LandTime

« Strotegy is
1. Cenvert the supersype entity direcily into a relation using only those altributes in the supenype - note the key.
2. Convertench of the subtype entities inlo relations - also only with the anributes they comtain.
3. Copy the key for the supertype entity inio cach of the subtypes,

« S0 our example becomes:
CUSTOMER (Customer_1E} (key), Nome, Address, ...)
CALL (Colt_Idemtificr (key), Customer_Id (fk), Source_Number, Destination_Number, TimeQDuy)
REGULAR_CALL (Cpll_ldemifier (key), Durmtion)
LONG_DISTANCE {Cpll_[dentificr (key), Durmion, LongDistanceCarrier)
CELL_CALL {Cali_fdentifier (key), Air_Time, Land_Timc)

Flte: er_Index fumid Date; Thu Sep 12 11:58:27 RDT 2662
Abl moierinls Copyright, 1997-2002 Richord Holowezk
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When All You Want is an ER Diagram
Karen Watterson

Paul Munkenbeck's great review of ERwin last month Inspired me to reflect on Jess expensive alternatives
we can use to crank out "guick and dirty” ER diagrams. Here's what 1 came up with. If you've got other
ideas, please share them as a letter to the editor, tip, or mini-review. we'll all benefit! Also, In forthcoming
issues, look for reviews of Embarcadero’s ER/Studio and Sybase’s PowerDesigner,

I suspect that almost #ll SQL Server Professional readers are famillar with ER diagrams, entity-relationshlp diagrams that
are sometimes referred to as ERDs. For small projects, you probably sketch out the entities and relationships of your
logical data madel on a sheet of notebook paper—or even an 2 proverbial cacktall napkin. For larger angs, however (say,
databases with 100+ tables—ar databases you [nherit}, it's nice to have a "crow's foot" {or simllar IDEF1X) dlagram that
you can just print out. You might want to thumb-tack it anto an appropriate empty sectlon of cubicle wall, flash it at
your boss, or even {gasp) use lt as part of project documentation. Hence, the appeat of products such as ERwin,
reviewed by Paul Munkenbeck in [ast month's issue.

Unfortunately, however, ERwin’s current-owner, Computer Associates, deesn't exactly give ERwin away, and not all
organizations will choose to Invest several thousand dollars In ERwin or cempeting products such as Embarcadera's
ER/Studin, Sybase's PowerDesigner, or Popkin's System Architect, Indeed, why should you if all you want Is a "quick and
dirty” ER diagram? In this article, I'll shaw you how you can use SQL Server [tself, Microsoft Access, or Visio 2000
Enterprise/2002 Professional to create logical data models that you can print out.

SQL Server’'s own Diagrammer

Eor SQL Server 7 or higher user databases (though not for master, model, or msdb for some reason), you can simply
right-click on the "diagrams" feature In the Enterprise Manager hlerarchy tree to launch the Create Database Diagram
Wizard. (Another way to start most wizards, but not this one, |s to click on the EM's "wizard” icon, the wand.) You select
the tables to add (opting to have the wizard automatically select related tables if you so desire), and bingo—instant ER
dlagram (see Figure 1),

As you might expect, you can manually arrange the tables, modify the relationships, opt whether or not (o display
attributes, and so on, You can even add text annotations and, of course, print out your masterpiece, No, you don't have
a lot of flexibility when It cames to imparting, exporting, and moving EM dlagrams around, but 8 SELECT * FROM
dtproperties (for the database where you saved your dlagram) gives you the clues you need to copy a diagram's "recipe”
to ancther server, for example. You won't, however, be able to opt for differant diagramming notations. You're "stuck"”
with EM Diagrammer's use of the key and infinity symbeols to depict one-to-many relatlonships, for example. Commercial
products let you choose among a variety of diagramming notatlons and methodologles.

Another SQL Server tool you can harness to help you generate ER dlagrams is DTS, Remember, you can use DTS to get
virtually any data or database into SQL Server. Once you've imported it (or just Its schema), It's often a raatter of just &
few seconds to have EM's Diagrammer generate a dlagram for you. You can even use DTS to get 3 database Into
Access--that Is, move an Oracle8! database Into Access, for example, bypassing SQL Server altogether. And don't forget
that the SQL Server 2000 version of DTS also supports XML. The ReadFlle and WriteFile transformations glve you a way
to import and export XML files as part of your transformations, and the parallel data pump task lets you process XML's
hierarchical recordsets. (For more an using XML with SQL Server, see Tom Moreau's March 2001 column, "Feeding XML
to Stored Procedures,” and consider purchasing Graeme Malcolm's excellent new book, Fragramming Microsoft SQL
Server 2000 with XML [ISBN 0-7356-1369-91.)

What about Access? RS761
If you use & sample Microsoft database like Northwind and then select Tools | Retatlonships (see Figure 2), you'll
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probably think Access's Relationships deslgner is even faster than Enterprise Manager's,

Figure 3 illustrates another example of Access's prowess, here modeling SQL Server's Analysis Services FogdMart2000
database. Like SQL Server, there are limitations to what you can do with the diagrams. You can print an Access
relationships” diagram, but you can't change the notation {a "1" and an infinity symbol for 1:M relatlonships, for
example) ar add annotations.

what you don't realize until you try to generate a diagram faor a non-Microsoft sample database is that "someone” has to
manually set up all of the relationships (EM automnates the process by making intelligent "guesses"” based on primary and
foreign keys). Granted, Access's Relationships designer Is reasonably flexible (you can define relationships as 1:1, 1iN,
or 1:M and specify whether referential integrity is to be enforced), and we've been able to save Access Relationships at
least slnce Access 2.4, but the Relatianships designer isn't smart enough to figure out the relationship itself.

The Relationships designer and menu in Access 2002/XP {see Fgure 4) seems to e the same as it is in Access 2000,
The main feature that potentlally extends its features Is Access XP's ability to import and export XML.

What about Visio 20007?

Visio 2000 Enterprise Edition SR-1, which is included In the MSDN Universal Subscription as disks 672 and 673, Is no
tenger available commercially. If you're not an MSDN subscriber and want a copy of any version of Vislo 2000, you can
either try to find an unsold copy In the channel or buy Visie 2002 and then "downgrade" to Visio 2000. {For information
about Vislo 2000's SR-1, you can read "Visio 2000: How to Obtain the Vislo 2000 Service Release 1 [SR-1] Update" at
http://support.microsoft.com/support/kb/articles/Q263/7/21.A5P

[ http://support.microsoft.com/support/kb/articles/Q263/7/21.ASP ] and/or 264400, "What 1s Fixed in the Service
Release I [SR-1] Update for Visio 2000 [All Editions].") Actually, you might net need EE to do database diagramming,
since Vislo 2000 Professional lets you create six types of database dlagrams: Bachman, Chen ERD, Database Model,
Express-G, Martin ERD, and ORM Diagramming.

Visio 2000 EE supports seven types of diagrams: Bachman, Chen ERD, Database Model Diagram, Express-G, Martin
ERD, ORM Source Model, and ER Source Medel.

‘The Bachman, Chen, Martin, DBM, and ER Source model dlagrams are undoubtedly famillar to most DBAs as variations
an the ER theme of depicting tables with annotated lines between them. Less famillar, perhaps, 1s Exprass-G, a graphical
notation for information models. {See www . steptcols.com/support/stdev_v8_docs/deviools/devtools_9.htm!

{ http://www.steptonls.com/support/stdev_vB_docs/deviools/devtools_9.html ] for Information about Express and Its
support of STEP. STEP, the Standard for the Exchange of Product Medel Data, Is a comprehensive IS0 standard [1ST
10303] that describes how to represent and exchange digital product information. STEP was born in 1983, and was
based on previous national efforts such as IGES, VDAFS, SET, CAD*I, and PDDI.} ORM refers to Dr. Terry Halpin's
Object Role Modeling methodology, which Vislo Inherited when It acquired InfoModeler. See www,orm.net/halpia.html

[ http:/fwww.orm.net/halpin.html ] for more about ORM.

Vislo, of course, is a commerclal modellng product, so you'd expect it to offer more than SQL Server's EM Diagrammer
or Access's Relationships deslgner, and Indeed it does, In addltion to creating databases or data medels In Visio
Professional or EE, you can also reverse gngineer database models from exlsting databases. You can also Import ERwin
ERX diagrams (but not the newer ER1 models—see the "ERwIn Filenames" sidebar).

To test Visio 2000, 1 decided to try to reverse englneer a data model. I opted to create a new Database Model Dlagram
{you can anly reverse engineer three of the seven dlagrams: Database Model Dlagram, ER Source Model, and the ORM

Source Model because the athers are "left over" shape-only stencils from earller versions of Visle) and was rewarded by
Visio 2000 EE's Reverse Englneer Wizard. The first step is to select the Vislo database driver for the source DBMS, and

the wizard will guide you through the process of configuring and testing the ODBC data source (f you need to.

Next, vou check the bexes for the type of information you want to extract {see Figure 5).

Then you check the tables {and views, if any) that you want to extract (fortunately, there's a Select All button). If you
checked Stored Procedures, you'll see a screen asking you to check the procedures that you want to extract {agaln,
there's a Select All option to extract thermn all},

The wlzard extracts the selected information and displays notes about the extractlon process in the Output window and
lists the tables in the Tables window (see Figure 5).

At this point, the hurman work begins, You have to drag the tables you want from the Tables window anto the drawing
page and manually create the relationships using the icons from the toolbox on the left side of Figure 5. Vislo Is a rich
product and glves you all kinds of aptions such as keeping your drawing and the original database schema In sync. When
you save a Visio 2000 EE drawing, you can opt to have your VSD file saved for printing, for PPT cutput, or for HTMLY/GIF
putput. For Information about ways to Include Visio 2000 diagrams in other dacs, refer to

www.mlcrosaft.com/technet/predtechnol/visio/maintain/spotl.asp.
RS762
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Visio 2000 Professional and EE also support UML 1.2 diagrams and reverse engineering from Visual Studio, though you
can only generate Visual Studio code from UML (Unifled Modeling Language) models with the EE. If you want to use UML
with Visio 2000, you should downioad the 240KB Microsoft Vislo 2000 UML Shapes Update fram
http://office.microsoft.com/downloads/2000/visUMLShapesddl.aspx

[ hitp://office.microsoft.com/downloads/2000/visUMLShapesddl.aspx ] . The download replaces some of your exlsting
Visio 2000 Professional edition UML shapes with shapes you can manually reslze. You might afso want to read Frank
Sternberg’s white paper on "Tterative Development Using UML and MS Vislo 2000 Enterprise Edition" at
www.microsoft.com/technet/prodtechnol/visio/ malntain/visiodev,asp?frame=true.

The best sources of currant Visle 2000 infermation are www.microsoft.com/office/previous/visiofdefault,htm

[ http://www.microsoft.com/office/previpus/visio/defauit.htm ] and the 20 or 50 newsgroups (including ones in French,
German, Dutch, Spanish, and Japanese) at public.microsoft.com/visio.... You can search for Microsoft Online Seminars

[ http://www.microsoft.com/seminar/ ] dealing wlth Vislo. You can also subscribe to Visto's bl-monthly Vistio SmartPages
newsletter from Microsoft and work through several online database-related tutorials at
www.micrasoft.com/presspass/guides/visio/ professional/enttutorials/defaultd.asp

{ http://www . microsoft.cam/presspass/guides/vislo/professional/enttutorials/defaultd.asp ] .

Interesting bit of trivia: Microsoft BizTalk customers and developers might have notlced that the BizTalk Grehestration
Designer is based on Visio.

Visio 2002 Professional

Micraseft began shipping Vislo 2002 Standard and Professional editions earlier this year for $155 U.S. and 5499 U.S,,
respectively. There's no downloadable evaluation version avallable for these products, but U.S, and Canadlan customers
can arder a 30-day trial version CD for $7.50 ($10 Canadlan). There's no Enterprise edition because "the advanced
database and software modeling solutions previgusly found in Visio 2000 Enterprise Edition will be delivered in Microsoft
Visual Studio. NET," presumably as part of the recently announced VS.NET Enterprise Architect
(http://msdn.microsoft.com/vstudio/productinfo/overview/eaoverview.asp

i hitp://msdn.microsoft.com/vstudio/productinfo/overview/eaoverview.asp ] ). Here's the main URL for info about Visio
2002: www.microsoft.com/office/visiofevaluation [ http://www.microsoft.com/office/visio/evaluation ] . The main URLs
for Vislo programmers and developers are http://msdn.microsoft.com/library/default.asp?url=/nhp/Default.asp?
contentid=28000456 [ http://msdn.microsoft.com/library/default. asp.aspx?url=/nhp/Default.asp?cententid=28000456 ]
and http://www.microsoft.com/technet/ prodtechnol/visio/default.mspx

[ http://www.microsoft.com/technet/prodtechnol/visin/defauit.mspx ] .

I'd been utnsuccessful Installing the Visio 2002 Marketing beta on elther 1) any of three different Windows 98 systems or
2) a Windows 2000 system that had Office XP installed, but the shipping release product did install on both, I wouldn't,
however, recommend using it on 2 WIn98 box unless you're desperate. (it brings new meaning to the notlon of “slow.™}

Vislo 2082 Professional does provide you with features that let you generate ER diagrams, but, instead of Visio 2000
Professional's six, or Visio 2000 EE's severn, you only get three cholces: Database Model Diagram, Express-G, and ORM
Diagram (see Figure &). Basically, the Bachrman, Chen, and Martin ER diagrams have been subsumed Into the Database
Model Diagram, but Vislo 2002 Professional does provide all of the shapes you need to create logical models using
today's popular ER and [DEF1X notations. {IDEF1X Is a methad for designing relatlonal databases with a syntax designed
to support the semantic canstructs necessary in developing a conceptual schema. For more about IDEF1X, see
www,idef.com/idefix.html [ http://fwww, idef.com/idefix.html ] or buy Thomas Bruce's 1992 classic Deslgning Quality
Databases With IDEF1X Information Models [ISBN 0932633188].)

As with Visio 2000 Enterprise, I was able to successfully reverse englneer pubs and generate a Database Model Diagram.
Unlike Visto 2000 Enterprise, however, I couldn't generate DPDL {a blg minus, IMHO), nor could I reverse engineer
databases frormn DDL scripts. {These features will be offered in what amounts to a Visio 2002 Enterprise, which
apparently will be avallable in the form of the Enterprise Editlon of Visual Studio .NET. VSEA is not avallable in the
general release of .NET Beta 2, but was distributed In mid-July to TechEd attendees and MSDN Universal subscribers.
And speaking of Visual Studlo, it too offers developers a "quick and dirty" ER diagram generator of sorts. In VBE, for
example, you can use the Data Environment's data diagrams, and a similar functionallty is avallable [n VS.NET via the
Data Form Wizard, which actually stores the schema as a VS0 file.)

Mew In Visio 2002 Professlonal, however, is XML support, both in the guise of an optional new file format (VDX) for Visio
diagrams and for reverse engineering. See the June white paper "XML for Visio Scenarlos,” which illustrates how XML for
Vislo can be used to extract Visio data for use in solution development, data analysis, text locallzatlon, Web publication,

and database interoperabllity for more on Vislo's XML,

Here are some additional resources for Visle 2002:

+ COM Add-in Designer for Visio 2002,
« Visio MVP Graham Widernan's Unofficial Visio {still mainly Vislo 2000) FAQ site at RS763
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www.dizgramantics.com/diagenvs/visio/fag/index.htm
[ http://www . diagramantics.com/diagenvs/visio/fag/index.htm ] . (I also highly recommend Graham's extremely
useful Visio 2002 Developer's Survival Pack, ISBN 1-55212-682-X. Owners can download 8 7M8 ZIP of samples and
tools.) Note from Graham: "One currently missing opportunity is that, theugh Visio in general Is programmabie by
Autornation, the DB and UML modeilng solutions have not been, So, yau can use Automation to visit and read the
shapes of a UML or DB diagram, but that doesn't get you very far, as there's much more information in the model
than in the shapes. So counter to expectations, you can't write your own code to do something {useful}
automnatically with a Visio DB or UML diagram.”

+ Short animated IMustration of how to use database maodeling and UML features:
www.microsoft.com/office/visio/evaluation/techtour/paged.htm
[ http://www.microsoft.com/office/visio/evaluation/techtour/paged.htm ] .

Conclusion

This just represents tools that f use to generate low-cost ER diagrams when I'm in a hurry or at the site of a cllent who
doesn't have one of the high-end commerclal tools, If you know of others you think should be included, please let us all

know,

Link to www.microsoft.com/office/visio [ http://www.microsoft.com/office/visio.aspx ]

Sidebar: Get ORMed

(Adapted from the June 20 issue of Karen's 5QL eXTRA eNewsletter #84. Subscribe at www.FREEeNewsletters.com
[ http://fwww.freeenewstetters.com/default.aspx 1.)

Perhaps I'm reading too much between the lines here at TechEd, but It seems to me that Microsoft is favoring its own
database modeling software—software acquired when it bought Visio (which had Itseif acquired InfoModeler)—over
competing teals such as Computer Assoclates’ ERwin, Indeed, Visio’s ORM also seems polsed to supplant Visual Modeler,
a subset of Rational Rose that ships with Visual Studio 6.0 Professional and Enterprise editions.

Here's what Mlcrosoft was saying as of June 18: "Visual Studlo ,NET Enterprise Developer (V5ED) wiil Include functional
testing tools for XML Web services, full Unifled Modeling Language (UML) 1,2 software modeling, industry-leading
database modeling (spanning conceptual, logical, and physical models), and enterprise framewarks and templates—a set
of technologles that enable software architects to create an application recipe {ingredients and instructions) and provide
it directly to developers within the Visual Studfo .NET environment, The enterprlse features aren't provided in the public
Visual Studio .NET Beta 2 release due to timing Issues.”

So what's ORM and where did it come from? Object Rele Modeling (ORM) is a methodology for designing and
documenting databases, and www.arm.net [ http;//www.orm.net/default.aspx ] is "the official site for conceptual data
modeling.” As the site's owner, Dr, Terry Haipin, now program manager in Microsoft’s Database Modeling, Enterprise
Framework and Tools Unlt, explains, "Object Role Madeling (ORM) Is a method for designing and querying database
models at the conceptual tevel, where the application Is described in terms easily understood by non-technical users. In
practice, ORM data models often capture mare business rules, and are easler to valldate and evolve than data moedels in
other approaches.” This site features a number of technical papers and articles on ORM, as well as other approaches
such as the UML. Permission has been obtained from the relevant publishers to reproduce these publicatiens on this Web
slte, and to make them freely downloadable.

Halpin, whose new book [nfarmation Medefing and Refational Databases has just been published (ISBN 1-55860-672-6),
farmalized the Object Role Modeling notatlon and has authored four books and more than 90 technical papers.

Related; The former ©ORM tool known as VisioMadeler (essentlally InfoModeler) is now freely avallable es an unsupported
product from Microsoft Corporation (as a 26.5M8 download). Models developed in VisioModeler should be able to be
exported te Microsoft’s current and future ORM solutions, which are based on the Visio drawing englne. (Visio MVP
Graham Wideman recommends using this rather than the incamplete version of ORM that shippad with Visio 2000
Enterprise.}

See http://msdn.microsoft.com/library/default.asp?url=/downloads/list/visio.asp for the 26.5 MB download.

Sidebar: Conceptual, Logical, and Physical Models RS764

- Conceptual database design is a process that might be described as "getting your head around” the data you need
to model. The result is @ high-level mode! of the data that you can use to describe the database to high-level
managers and end users, for example.
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+ Logical database design 1s the process of eonstructing a model accerdIng to the conventlons of a specific modeling
methodology, but independent of a particular DBMS and physical considerations,

+ Physical database design Is the process of producing a description of the database {often In terms of BDL scripts,
for example) In terms of secondary storage. It will include descriptions of the base tables and views, the indexes,
constraints, and so on.

Sidebar: ERwin Filenames

ER1 and ERX are both filenare extensions associated with ERwin (Entity Relatlonship for Windows), a popular database
modeling pragram originally created by Logic Works, Inc., and subsequently purchased by Platinum Technology, which

was itself acquired by Computer Associates (www.cai.com [ http://www.cal,com/defauit.aspx ] ). After a long wait {the
previous version, ERwin 3.52, hadn't been updated since 1998), Computer Associates finally released ERwIn 4.0.

One of the outputs of all of these programs Is an ER diagram that graphically lllustrates database tables {entitias) and
the retationships {one-to-ane, one-to-many, or many-to-many) between them. At any rate, If you run across references
to ER1 or ERX, thay're probably referring to ERwin files:

« ER1—Standard ERwin dlagram flle format.
. ERX—Text-based version of ERwin diagram file format. The text-based ERX flle format Is designed to transfer
made! data and comments between ERwin and other tools.

Those aren't the only types of flles FRwin creates. Others Include:

. ERT—ERwin diagram flle saved as a template. .
+ ERV—ERwin diagram saved as an Intersolv PVCS archive file. You must have Intersolv's PVCS version 5.1 or later
installed to open an ERV file. {Intersolv is now owned by Merant, www.merant.com

[ http://www merant.com/default.aspx ] .)
. EAX and BPX—Files with these extenslons are assoclated with BPwin, the business process model tool.
+ ERS—ERwIn physical database schema script text file.
+ 50QL—SQL DDL {Data befinition Language) schema script text file.
+ SML—Structured Madeling Language text file. Similar to a8 SQL data flle used to store information about an ERwin

model in text format.
» CMT—Text file containing logical entity/attribute and physical tablefcolumn deflnitions (comments).

« DF {SQL)—A special version of SQL files used for Progress Software databases.

Conceptual, Logical, and Physical Models>

To find out more about Microsoft SQL Server Developer and Finnacle Publishing, visit their webshe at
http//www.pinpub.com/htmifmain.isx?sub=57 { hitp://www.plnpub.com/html/maln.lsx7sub=357 ]

Note: This is not a Microsoft Corporation webslte. Microsoft 1s ot responsible for Its content.
This article is reproduced from the August 2001 issue of Microsaft SQL Server Developer. Copyright 2001, by Pinnacle Fublishing, Inc.,
unless atherwlse noted. All rights are reserved. Microsoft SQL Server Developer Is an independently produced publication of Plnnacle

Publishing, inc. No part of this article may be used or reproduced [n any fashion (except (n brief quotations used In critical articles and
reviews) without prior consent of Pinnacle Publishing, Inc. To contact Pinnagle Publishing, Inc., please call 1-B0D-493-4867 x4209.
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Namaea: Class: CET 415

SSN/ID: Section & Group:

Creating ER Diagrams with MS Visio

This experiment introduces the student to using Microsoft Office’s Visio Applicalion to create ER Diagrams.

Objectives:

What is Visin?

Getting Started with MS Visio
Entities

Relationships

Fine-tuning the Drawing

bW

Visio Corporation was founded in 1990 by former software developers from Aldus Corporation (the PageMaker folks). The first
version of their business drawing program was marketed in 1992. Microsoft acquired the Sealttle-based company in 1999, and
loday the product line includes four major versions: Visio Standard, Professional, Technical, and Enterprise Editions.
Collectively, the Visio products are the market-share leader for business drawing tools.

Visio can be used to quickly create a wide rage of drawings: building blueprints, street maps, project timelines, program
flowcharts, network diagrams, data flow and process flow diagrams, ER Diagrams, elc.

This tab tulorial will flustrate the creation of crow's foot ER Diagrams with the Professional Edilion of Visio, which is available
as part of your student software bundle. If you need to download the software bundle, please use this link 1o proceed to the
The Fulfillment Center, In addition, a free 30-day trial version can be downloaded directly from Microsoft.

As soon as you stari Visic you will either need to identify a new drawing lype (category) or select an existing file. For this
example, selec! a new drawing with the Dalabase calegory and the Database Model Diagram template.
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rawing =i

i Open a drawing

i

i

§ {1 Block Diagram
{ {7 Buiding Plan

| &3iDatabase]

{7 Electrical Engineering
L[] Flawchart

Y [C3 Farns and Charts
C1tnap

{1 Mechanical Engineering
[ tetwork

("7 Organization Chart
[ Process Engineering
[ Project schedule

) saftware

(C3 web Diagram

Py ey

Vit dmmmm = Gttt a3 Mmoo

P —

y

ORM Diagram

Express-G

TR NI A I I U TR RN R S T LI DL A T

- LT

Family.vsd

&) Drawingl.vsd

university,vsd
G More drawings...

New

o gt 1 kv P e o e et et § | PR EE D

[ Blank drawing

New from eRisting drawing

1t]) Choose drawing. ..

New from template

Database Model Diagram (US unit:

= More templates...

A template (stencil) is simply a set of comman shapes and connectors used in ihe type of drawing specified. Some templates

only have a couple of shapes while others have dozens. Visio lets you use multiple templales on the same drawing if
necessary. Only one template will be necessary to draw our ER diagrams.

Visio will then give you a blank worksheet (like graph paper) and the template containing the basic shapes and connectors for
the chosen drawing type. Most crow's foot ER diagrams can be created with just two of the seven basic dalabase shapes and

connectors: entity and relationship.
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£ Eller

If yaur initial worksheet appears in the parlrail orientation (as in this example), then you might want to rofale it to landscape
orientation lo make more effective use of your rectangular screen. To do this, select the Page Setup option from the File drop-
down menu.
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Ctrl-C

ave ctrl+s

save as Web Page. .

Search...

Stencils

Ctri+P

IR ERNERANARNDARRRNNEEEENA

Send To

Properties

1 0. \Drawingl,vsd

2 D:A\..luniversity. vsd
3D\ \Texas Map.vsd
4D\, \US Map,vsd

Exit
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Drag the entity shape to your worksheel. You can reposition it at any time. You can delete any shape by clicking it and
pressing the delete key.
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) RS770
Double click the entily io view/edit its name, columns (fields), primary key, secondary indices, etc.
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i || 9 Definition
~-i-1]  Columns
-+ Primary 1D
: Indexes
e Triggers

| Check
Extended
. totes

Change the defauit name (Table1) of the enlity to thiParent. Visio allows you to specify different physical and conceptual
names for each entity. Since the Sync Name properly has been selected, you only need o enter one new name for the table.

-

£ olparen

Columns

' Primary 1D

: Indexes

cede Triggers

Sdl o Check

-.i-§| Extended
: Notes

tlParent

Switch to the Columns {fields} category.
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S Columins |

Primary 1D
Indexes
Triggers
Check
Extended
Notes

O

o Columns
Primary ID
Indexes
Triggers
Check
Extended
Notes

‘Phyalcal]

P
.
Fald

FretName . Fr naan
Lasthame ICHAR(£0) I[ L]
554 ICHAR(10) i [
DOB cHarR(io) 1 [
“E|Gender CHAR(1D) ] (1
] I [

Visio assigns a default data lype of ten character text to all new columns. If desired, you can change the columns to thelr

correct data types. Of course, this will have no impacl on the appearance of the drawing.
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DAFaBRSE RrDREsEEs,
Categoriest .. ", ..

Definition

1} o Columns

Primary 1D
Indexes
Triggers
Check
Extended
Notes

- Phiysical Nams ] -

.B|FirstName
»{LastMame

_ {cHAR(RO

CHAR(3IM)

~|55N

CHAR(9)

DATETIME

cHAR(l)

Indicate the Required and Primary Key (PK) stalus for each field. Motice that Visio underlines the key field and moves it to the
lop of the diagram. We will change this shuffling behavior later.

........................

] _-:". Ko :.t'rg;--g;a--' 's.r;-,‘w;.a:-.-;r:q g
LR e NG

% .

Definition

(|2 Celumns '_-lH"‘-ZDGfé.ITYhe
: Priénarv ID -|FirstName iCHAR(20)
?r?ig?aer; |LastName _;CHAR(30)
Check |CHAR(D)
..... Extendsd ......DATETIME
Notes . CHARMY

_____

The three required fields of the table are shown in boldface and the two optional fields are shown in standard face.

You can change the font size by selecting the entily then picking a size from the drop-down menu. You can also change the
font family, color, alignment, etc,
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Follow the same basic steps to create a second table. Notice that the tbIChild 1able contains two social security number fields.
SSN Is the unique ID for the child and MotherSSN is the ID for the child's mother. MotherSSN will be a foreign key (pointer) to

thiParent.
Shapes ======w=== X 2 N TR T N T T AT T T T e ey
| E8-Eftity Relationship i

T A

I|IB|Ill[_llllI?|I|I|||IIIS|IIII|II

FirstName

LastName | i

DoB
Gender

FirstName
LastNama
DOB
Gender

Ny -

MotherSSN

Click the Relationship conneclor in the template.
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Lt

Drag and drop the relationship connecior to any blank space in your diagram

| Relationship diagram.

[ S

Relationship :
t!:;:secri‘eg:g ;E?ergl;nyl;eui Entity FirstName S FirstName |-!
LastName |-« tastName |-
; DOR s DOB i
Gender | & : 1 |Gender |-
AR ‘MotharSSN

S S SN S FEPU A N
STTNTTTITTN TN .

B L TR ey

P -
*

change it to a crow's fool later.

SSN

FirstName |

LastName
DOB
Gender

FirstName
LastNamea
DOB
Gender

..........

MotherSSN

Fu pradnam e dean
'

| 5 tpiParent ;5 i
IPK 88N
FirstName FirstName
LastName LastName - ]
DOB 0OB
Gender Gender |
S S _ MotherSSN
-.a.--:‘*-f"-«w‘l”v;---""‘, 'M; : ; : o -"-‘;n""gu‘:‘"“—“—““-?_-'"""p

Drag the other end of the relationship connector over tbiChild.

. Notice that it appears as an arrow. We will
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PK |SSN : ?
FirstName“‘?‘“lé.“:;:‘f-:‘:"'":"-":"; FirgtName
: LastNams | Tt S LastName |-
~H 0 |DOB DOB
Gender |} Gender —
T MothsrSSN

|t is very imporiant that you connect the tables in the proper direction. The arrowhead must be on the one-side (l.e., parent-
side) and the tail must be on the many-side {i.e., child-side) of every relationship. {(Remember: In Codd's relational database
maodel, children point to their parents. Parents do not point to their children.)

T P T T S TR L R R LT M Y PR TR
] " Y - i’ i - .

T

PK |SSN
- FirstName 9 , P FirstName
LastNarne |-i----mimeom goeies LastName |-
PR DOB . .. ....u;. .. AE-‘ - DOB ‘-
Gender |: ¢ i Gender
huiatiad ISP RRNS MotharSSN |

It 1akes a sharp eye to realize that something has gone wrong. Do you see it?

When you created the relationship between thiFarent and 1blChild, Visio assumed you wanted to use SSN as the maiching
fields. Unfortunately, that assumption is enly half right. You want SSN in tblParent to match MotherSSN in tbIChild. Te correct
this foreign key mistake, double click the relationship.
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Now MotherSSN correctly appears as a foretgn key.

HERDICHIdS
PK |SSN

FirstName
LastName

DB
....... Gender -

T MotherSSN| i

(DAFabasE Y : A
| Cakgyories: i ; TR
|l Definition A et OF
I wame itbich
| Misceltaneous
Referential Action 21 astName

One of the nicest featurags of Vislo Is that you can reorganize your diagram by simply moving the enlities around. The
refationships are automatically adjusted for you. Reorganizing a diagram in PowerPoint or Word, on the other hand, can be
very tedious,

FirstName | . :
LastName |- -
(s]@}
Gender

p——

FirstName
LastName
. DoB :
e Gender
FK1 |MotherSSN| -
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.-
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The General tab lets you select the IDEF1X or Relational symbols. It also lets you select which set of entity names to display.
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Database Dacument Options® 3205

[

FirstName | : |
LastNams |-+
DOB

Gender

B T i .
Tino

. Conceptual names

! l':' FPhysical names

FirstName
LastName
: 910
Gender
i |FK1 | MotherSSN |-

QK Cancel

e e

The Table tab lets you select the items to display (e.g., PK, FK, secondary indices, non-key fields, data types). You can also
elect to display ihe primary key fields at the top of each entity or in their actual physical crder,

Select the Physical Order option in order to have the two SSN fields displayed in their original {third) posilicns instead of at the
lop of tbiParent and tbIChild above the horizontal lines.

of-: Table | Relationship |
: Order

: FirstName || @ O Primary keys at top
' I[SaoséNama RIS _ ¥ Draw sepovetor bne
: A v
. Gender A.r[;_nl,ternate keys Physical order
A v - Indexes IDEFLX optionalty "(0) ——

it ¥ Norkeys
oy Annotations

[v Show

_" IChi IV - Vertical line(s)
PK [gSN vpes ——-
FirstName | (" +Show physical
LastName || h ’ yt b
g DOB oW Rortable
Gender - '
~+1FK1 {MotherSSN |- Defats v | | Ok |  Conca

The Relalionship tab lats you display the relationships as arrows or as crow's feet.

Select the Crow's Feet option. Notice that the mother-child relationship is shown as mandatory on the one-side and optional
on the many-side. We will see how lo changs this later.
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This illustrates one of the problems that Peter Chen tried to solve with his invention of ER diagrams. In particular, our drawing
has two relationships that appear identical. We know thatl one represents motherheod and the other represents fatherhood,
but the difference isn't particularly clear in the diagram. Chen proposed that all relationships should be labeled. Unforfunately,
his diamond style labels {end {o clutter a diagram.

Visio ofiers a compromise. It lets you add simple labels {o individual refationships. To do this, double click a relationship, then
enter a descriptive name. In order to minimize clutter, you might want 1o use short labels like Mom and Dad.

) FirstNams
LastName |78

LastiName

SSN

ooB

. Gender
FK1 |MotherSSN | ..

FatherSSN |- ..

-
D T T o T S S Sy S S
v Y

Definition

@ lame
Miscellaneous

Referential Action 1)

Cpen the Database/Cplions/Document drop-down menu, then select the Show Physical Name option from the Relationship
tab.
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| |pos EE T LastName |+
Gender _': ....-.Qe{i-_,_of PK gg';
R Gender |1
et b LLPKA | MotherSSN |
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ATH e e

The one-to-many mother and father relationships were crealed as mandatory on the one-side and optional on the many-side.
You can change this by double ¢licking the relationship. For instance, you can force every thiParent record to have at least
ane chiid by changing the mother relationship to One or Mare cardinalily. You can force every parent to have between two and
five children by selecting the Range cardinality then specifying the At Least and At Most frequencies,
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Initially, the mather and father relationships ware defined as mandatory on the one-side because MotherSSN and FatherSSN
were defined as required fields. [f you want to allow a child to not have a father, then de-select the Req'd checkbox for
FatherSSN, Now the relationship is optional in both directions.
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Select the File/Save or File/Save As drop-down menu when you are finished with your diagram.
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|dentify & subdirectory and file name for your new drawing. Note that Visio will use vsd as the extension for all drawing files. In

this example, the new file will be named Family.vsd and it will be saved in the Visio subdirectory.
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Please answer and submil answers to the following exercises as specified below.

Use Visio Pro to create a crow's foot style ER diagram of a database for a typical online or mail-order retail business, The
dalabase consists of five tables and four parent-child relationships.

tblCustomer Table

Each customer record has a FirstName, LastName, CustomeriD, Street, Apartment, City, State, PoslalCode and Couniry field.
The LastName, CustomeriD, Street, City and Country fields are required (I.e., no missing data allowed). The other fields are
not required. The Customert field is the primary key of the table.

tblSupplier Table
Each supplier recard has a SupplierName, SupplierlD), Street, City, State, PestalCode and Counlry field. All fields are required

except Stale and PostalCode. The SupplieriD figld is the primary key,

thiProduct Tabie
Each product record has a Description, ProductlD, SupplierlD, Price, Weight and QOH field. All six fields are reguired. The
PreductiD field is the primary key and the SupplierlD field is a foreign key pointing to the parent record in tbiSupplier.

tblPurchaseMaster Table

Each purchase master record has a PMID, CustomerlD, PurchaseDateTime, ShipDateTime, AlternateAddress, Street,
Apartment, City, State, PostalCode and Country field. The PMID, CustomeriD, PurchaseDateTime and AllernateAddress fields
are required. The olher seven fields are not required. The PMID field s the primary key and the CustomerlD field is a foreign
key pointing {o the parent record In tblCustomer.

thIPurchaseDetail Takle

Each purchase detall record has a PDID, PMID, ProductlD and Quantity field. All four fields are required. The PDID field is the
primary key. The PMID field is a forelgn key pointing to the parent record in tbiPurchaseMaster and the ProductiD field is
another foreign key pointing to the parent record in iblProduct.

Relationships
RS‘JS?
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There are four parent-child relationships as described by the four foreign keys given above. Each relativnship has a
mandatory parent {i.e, no erphans, referential integrity), Every tbiCustomer record must have at least one related
tblPurchaseMaster record (i.e., child). Every tbIPurchaseMaster record must have at least one related {blPurchaseDetail
record. Every tbiSupplier record must have at least one related tblProduct record. L is possible, however, for saome thiProduct

records to not have any related tbiPurchaseDetail records.

ER Diagram

This is the completed ER diagram for the database. Be sure you fully understand it,

EICuEmen T SRDEISIARIEE
FirstName SuppilerNamea
LastNama PK

PK |CustomeriD Strest
Street City
Apartment State
Clty PostalCode
State Country
PostalCode T
Country !

T :
] '
T B Ty Tl élvr‘» oy o] S I ig-’-‘ﬂ:.i' oAy T
EBuiaseMastor. T
PMID Description
FK1 |CustomerlD PK |ProgustiD
PurchaseDateTima FKi | SuppliedD
ShipDataTime Price
AlternateAddress Waight
Streat QOH
Apartment L
City !
Stale |
PoslalCode !
Country !
T !
[} [}
: e /
PK |POID
““““ tSFK1 |PMID pO--="
FK2 |ProductiD
Quantity

Deliverable

Replicate this ER diagram in Visio. Use the same table and field names specified above. Use the crow's foot siyte for the
representation of relationships. Be sure to correclly indicate the required/non-required status of each field and the
mandatory/optional stalus of both "ends” of each relalionship. Note that the relalionship between tbliProduct and

tbiPurchaseDetail is slightly different than the other three relationships. This is not a mistake. Grading in this lab may seem
harsh at times. Be sure to do everything that the lab specifies. Since this assignment actually provides you with the correct

solution (i.e., the diagram above), there is no excuse for a less than perfect score.

Hand in: Please submit your Visio {.vsd) file via the dropbox on eCollege.

Ricky J. Selhi <rickys al sethi.org>
Last madified: Mosn Jut 10 14:37:13 PDT 2006 RS788
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Introduction

This document is an informal introduction to data modeling using the Entity-Relationship
{ER) approach. It is intended for sameone who is famillar with relational databases but who
has no experience in data modeling. The basic techniques described are applicable to the
development of microcomputer based relational database applications as well as those who
use relational database servers such as MS SQL Server or Oracle,

The document is a practical guide, not an academlc paper on either relational datahase
design or datz modeling, Readers interested in a rlgorous treatment of these topics should
consult the bibliography.

Windows Services » Enterprise Solutions > Windows Database Services > Introduction to Data Modeling

v}
AN

IT§ intormation Technology Services introstructurs. tnnovalion. intagrity. .. B

UTOoPIA

Last updated February 29, 2004.
Conyright © 1994-2010, Informatian Technology Services at The University of Texas at Austin,
All rights reserved. For privacy concerns read our privagy policy.

To subrmit questions or comments regarding this page, use the online Comment Form,

RS74D
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\‘\’ elcome to the home page of Dr. Peter Chen (& L) at Louisiana State University where

he holds the position of M., J, Foster Distinguished Chair Professor of Computer Science since
1983. Prof. Peter Chen received his Ph.D. from Harvard University and has held regular and
visiling faculty appointments at MIT, UCLA and Harvard. He is the originator of the Entity-
Relationship Model (ER Model), which serves as the foundation of many systems analysis
and design methodologies, compuier-aided software engineering (CASE) tools, and repository
systems including IBM's Repository Manager/MVS and DEC's CDD/Plus. After years of
efforts of many people in developing and implementing the entity and relationship concepts,
now “Entity-Relationship Model (ER Model},” “Entity-Relationship Diagram (ER Diagram),”
and “Peter Chen” have become commonly used terms in “online” dictionaries, hooks, articles,
web papes, course syllabi, and commercial product brochures.

At LSU, he is the Director of a research lab and also, a member of the top management team of
the National Center for Security Research and Training (NCSRT), a large training and research
organization with an annual $50 million budget.

Dr. Peter Chen's original paper on the Entity-Relationship model (ER meodel) is one of the most cited papers in the
computer sofiware field, His original ER model paper was selected as one of the 38 most influential papers in
Computer Science according to a survey of 1,000 computer science college professors (Table of Contents, Great
Papers in Computer Science, edited by P. Laplante, West Publishing, 1996). It was selected for inclusion as one
of the important publications in the “Science Pearls” project of Wikipedia. Based on one particular citation

database, Chen's paper is the 35th most cited article in Computer Science. It is the 4™ most downloaded paper
from the ACM Digital Library in January 2005 (Communications of ACM, March 2005) even though the paper was
published 30 years ago.

The ER model was adopted as the meta model for the ANSI Standard in Information Resource Directory
System (IRDS), and the ER approach has been ranked as the top methodology for database design and one of the
top methedologies in systems development by several surveys of FORTUNE 500 companies.

Dr. Chen’s work is a cornerstone of software engineering, in particular Computer-Aided Software Engineering
(CASE). In the late 80’s and early 90°s, IBM’s Application Development Cycle (AD/Cycle) framework and
DB2 repository (RM/MVS) were based on the ER model. Other vendors® repository systems such as Digital’s
CDD+ were also based on the ER model. Prof. Chen has made significant impact on the CASE industry by his
research work and by his lecturing around the world on structured system development methodologies. Most of the
major CASE tools including Computer Associates’ ERWIN, Oracle’s Designer/2000, and Sybase’s
PowerDesigner (and even a general drawing tool like Microsoft’s VISIO) are influenced by the ER model.

The ER model also serves as the foundation of some of the recent work on Object-Oriented analysis and design
methodologies and Semantic Web, The UML modeling language has its roots in the ER model.

The hypertext concept, which makes the World Wide Web extremely popular, is very similar to the main
concept in the ER model, and Dr. Peter Chen is currently investigating this linkage. From 1999 to 2006, he served
as an invited expert of several XML working groups of the World Wide Web Consortium (W3C).

Professor Peter Chen's work is cited heavily in a book published in 1993 for general public called Software
Challenges published by Time-Life Books as a part of the series on "Understanding Computers".

Dr. Chen is a Fellow of the IEEE, the ACM, and the AAAS. He is a member of the European Academy of
Sciences. He has been listed in Who's Who in America and Who's Whe in the World for approximately 18 years.
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He is the recipient of prestigious awards in several fields of Information Technology (IT): data management,
information management, software engineering, and general information science/technology:

The Data Resource Management Technology Award from the Data Administration Management
Association (NYC) in 1990,

The Achievement Award in Information Management in 2000 from DAMA International, an
international professional organization of data management professionals, managers, and Chief Information
Officers (C1O's). Dr. E. F. Codd (the inventor of the Relational data model) was the winner of the same

award in 2001.
Inductee, the Data Management Hall of Fame in 2000,

The Stevens Award in Software Method Innovation in 2001, and the award was presented at IEEE

International Conference on Seftware Maintenance in Florence, Italy on November 8, 2001.

The 1IEEE Harry Goode Award at the IEEE-CS Board of Governors meeting in San Diego, February
2003. The previous winners of the Harry Goode Award include the inventors of computers, core
memory, and semiconductors.

The ACM/AAAL Allen Newell Award presented at the ACM Award Banquet in San Diego, June 2003.
He was also introduced as the award winner at the opening ceremony at the 2003 Intemational Joint

w_m_n_e_rs _t_}__f_the Allen Newe_ll_ A}ga_r,d mclude a Nobel Prize and National Medal of Scnence wmner, 2
National Medal of Technology winners (one of them is also an ACM Turing Award winner), and other very
distinguished scientists who either have made significant contributions to several disciplines in computer
science or have bridged computer science with other disciplines.

The Pan Wen-Yuan Qutstanding Research Award in 2004 (Taiwan’s prestigious high-tech award).
Starting 1997, the awards have been given to usually three individuals each year (one in Taiwan, one in
Mainland China, and one in “overseas” — outside of Taiwan and mainland China) in the high-tech fields
(including electronics, semiconductors, telecommunications, computer science, computer
hardware/software, IT, and IS). In 2003, the overseas winner was Prof, Andrew C, C. Yao of Princeton
University, who is also a winner of the ACM Turing Award.

Prof. Chen is also listed in several “online dictionaries™ such as:

He (“Peter Chen”) is one of approximately 80 persons in the computer and applied math fields (living or
deceased, including John von Neumann, A.K. Erlang, Alan Turing, and Bill Gates) listed in probably
the most popular dictionary of computer words/terms: The Free Online Dictionary of Computing, edited by
Denis Howe since 19835.

He is listed in Who's Who in Internet and Computer Technology together with founders of major
computer and Internet companies in Webopedia.com.

He is listed in the popular free encyclopedia: Wikipedia.com.

His entries in the above dictionaries can also be found at: OneLook.com.

RS732
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Dr. Peter Chen was recognized as a “software pioneer” in the "Software Pioneers” Conference, Bonn, Germany,
June 27-28, 2001, together with a group of very distinguished scientists including winners of President’s Medals of
Technology, ACM Turing Awards, ACM/AAAI Allen Newell Awards, or IEEE distinguished awards such as Harry
Goode Awards, The streamed video and slides of the talks in the “Pioneers” Conference may be available at the
conference website. All the speeches in the conference are documented in a book (with 4 DVD’s) published by
Springer-Verlag, and how to order the book can be found in the section on Papers-Onling.

The Entity-Relationship model is described in most textbooks on databases, software engineering, and
information systems analysis. It is included as a fundamental topic in the ACM/IEEE recommended curriculum
on computer science and information systems. Today, it is very likely to find at least one chapter on the ER
model when a person randomly picks up a college textbook on information system design or databases. It is also
very likely to walk into a college classroom to attend a class on information management and see that the ER
modeling is being taught there. For example, at LSU, the ER model is being taught in 3 different colleges: the
Computer Science department in College of Basic Sciences, the Information Systems and Decision Sciences
Department in College of Business, and the Industrial Engineering and Manufacturing Systems Department in the
College of Engineering. In other universities, the ER model is also taught in a variety of departments and
colleges. For example, at Berkeley, the ER model is being taught in 2 or 3 courses at the School of Information
Management. As another example, the ER model is being taught in the Computational-Biology/bioinformatics
programs at University of Pennsylvania, Drexel, University of Virginia, and Hong Kong University. There are
more examples of college courses covering the ER model.

From 2005 to 2009, Professor Peter Chen was a member of the U.S. Air Force Scientific Advisory Board. From
2004 to 2006, he was a member of the Advisory Committee of the Computer and Information Science and
Engineering (CISE) Directorate of the U.S. National Science Foundation (NSF). Dr. Peter Chen was a member of
the Airlie Software Council, which consists of software visionaries/gurus and very-high-level software
organization executives, organized by U.S. Department of Defense (DoD). He was an advisor to the President of
Taiwan’s largest R&D organization, Industrial Technology Research Institute (ITRI), with over 6,000 employees,
which has been the driving force of Taiwan’s high-tech growth in the past 3 decades. Since 2004, he has served as
an advisor of DAMA International Foundation, the advisory body of a large international professional organization
of data management professionals and Chief Information Officers.

Dr. Peter Chen was one of 5 main US delegates to participate in the 18! IEEE USA-China Computer Conference,
which was held in Beijing in 1984, and to meet with PRC high-level leaders and government officers in the Science
and Technology fields and the Education area.

Dr. Chen has been a keynote speaker for more than 30 international conferences anid workshops. He had teamed up
with an Executive VP of Software A.G. (one of the largest sofiware companies) giving seminars around the world
on information technologies.

Prof. Peter Chen is also the Editor-in-Chief of Data & Knowledge Engineering, the Associate Editor for the Journal
of Intelligent Robotic Systems, Electronic Government, and other journals. In the past, he was the dssociate Editor
for JEEE Computer, Information Sciences, and other journals.

At MIT, UCLA and Harvard, Dr. Chen has taught courses in /nformation Systems, Systems Simulation,
Telecommunication, Computer Performance Modeling and Evaluation, Systems Analysis and Design, Database
Management & Programming Languages, and Office of the Future. At LSU, he has been doing research and
teaching on Information Modeling, Software Engineering, Data/knowiedge Engineering, Object-Oriented
Programming, Internet/Web, Java, XML, Data Warehousing, E-commerce (B2B and B2C), Homeland Securicy,
Identity Theft, System Architecture, Digital Library, and Intelligent Systems for Networking (Sensors Networks, Wi-
Fi, and Cellular). '

Professor Peter Chen is the Principal Investigator of a large NSF-funded multi-disciplinary project on profiling of
terrorists and malicious cyber iransactions for counter terrorisms and crimes. For more detailed information about
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this project and its participants and publications, please browse the webpage: www.cse.Isu.edu/~chen/NSF-
Project.itm .

He is also a Co-Principal Investigator of another large project on “Secure Cyber Space Center,” sponsored by
Board of Regents (BoR) of Louisiana, LSU, and Louisiana Tech University. The research focus is on enforcing
cyber security using sensor networks. One of the objectives of this project is to perform research work to support
the provisional Air Force Cyber Command in the defense of cyber attacks.

In addition to the NSF project and the BoR project, Dr. Peter Chen has been the Principal Investigator or Co-
Principal Investigator of various projects in system architecture, information/knowledge management, software
engineering, and performance analysis sponsored by many government agencies and commercial companies.

He is also active in Digital library research and construction. He is a member of a group of experts led by Dr. Raj
Reddy of Carnegie-Mellon University (CMU) to create a large digital library of over one million books. In this
project, he serves as the Executive Director of US-China million book project.

More details of various honors and awards received by Prof. Peter Chen can be found in the section on Honors &
Professional Activities.

R§794
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For Windows, Linux and 05
X, Aqua Data Studio’s
features and capabllities

Entity Relationship (ER} Modeler, Database Diagrams and Database Design - Aqua Data Studio

Aqua Data Studio offers an Entity Relationship (ER) Modeler far

all major RDBMSes. It's a full-featured Schema Model too! for include:

database adminlstrators and database developers to diagram

databases and visualize schema relatlonships. The Entity 082 50 Debuger

Relationship (ER) Modeler, advanced query toals, visual query “Oracle 5QL Debugger

bullding tools, schema campare tools and a broad renge of M5 5Q1 Server Debugger

features help database developers create ER diagrams and work efficiently and productively. Any database you Sybase SQL Dabugger
ER Hodeler

connect to in Aqua Data Studio can be diagrammed with the ER Modeler!
visuak £dlting

Edit database struciures
in a database design
diagram, modify schema
objects, alter entity
telationships and then
autcmatically script the
changes into a database

Aqua Data Studio ER Modeler Benefics Subversiue {SVH) client
— L= e Seript Database Design C¥S client
N - Diagrams into Databases; VN Repository Browser

CVS5 Repositary Browser
Autccompletion across DBy
Server Sitle Comments
Morph (o Dellmited List
5QL Formatter
Visual Explain Plan
Procedure/Package Editor

from the ER modet, Serpt Geonerator
Sen:nr Script Generalor
En’t; ruw R‘e l@fgl_»Q.lls,hl e} (E B). Share Database Design; Executian tAonitor

With Agua Data Studio’s

L 3 1] , ) ] Explain Dizagram
— z © s e i
' Expart Toot
your ER Models and Object Search
: s database entity Paramelerized Seripls
) ’ Orders 1% I R TP relationships with and much more...
> Order10 £int I R — cowaorkers 5o they can .

E CuiomertD 1 nchar {5)

i EmployesiD 1int

I OrduDils 1 daletime
RecprnadDate 1 dlstima

ccliaborate en your
database models in

Full Documentation I
version control. I

B Relatisnships

! F shippeddats « datelime f:: L. Oneto Moy R s .
4 ¥ b Shivis tim B . L” . d . Community Mailing List
’ SQL (History) Archive:

The SQL History Archive
can putematically store
every query run {over
days, months and years) .
and can be searched and
filtered later for easy

reuse of gueres. This

archive is also extremely
useful for auditing

purposes (Sarbanes-Oxley
Compliance).

L3237 Support

Who uses
Aqua Data Studie?

Includes Database
Administrator Tools For
Oracle, BEZ, MS 5QL
Server, Sybase and
MySQL

Instance Managers:
Prgvides manageability of
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the database instance
allowing the user o view
and modify server
parameters and viewing
server version
infermatian.

Storage Managers:
Pravides manageability of
databases, database
devices, storage and dump
devices and caches,
allowing a user to
visualize and maintain
storage.

Security Manager:
Provides manageability of
logins, server roles, users
and rales allowing the
user to manage
permissions, roles and
securily of databases.

Sessien Managers:
Provides manageability of
database sessions
including vser locks which
llows the user 1o monitor
and kill sessiens.

and much more!

Home » Screenshats » Downloads » Documentation » Suppert « Licensing » Contact » Privacy Copyright® 2001-2010 AguaFold, Inc. All Rights Reserved
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Purchase a license
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TMS Data Modeler

The ultimate tool for modeling databases with an easy and simple interface.

Overview
Supported databases
Features

User comments
Purchase a license

TMS Data Modeler is the nltimate tool for modeling databases with an easy and simple interface, It provides
powerful features you need, such as diagramming, reverse engineering, SQL script generation and version
control. It keeps track of your changes and generates SQL scripts to update your database according to
them. It has smooth integration with development tools like Delphi and C++Builder. And all of these features
are accessible through a very pleasant user interface.

QOverview

Design your database model

Entity relationship diagram editor (ER diagram)

Create tables in diagram and/or in tab forms

Multi-diagram interface

Project validation allows you {o trace errors in your model

Supports logical (application-level) domains

Design tables, fields, domains, indexes, triggers, relationships, constraints, views, procedures, generators and
other database objects :

Several database systems supported and mere will be added

Database development lifecycle

*+ & 4 9 o6 o 9

Reverse engineering of existing databases

Generate SQL (DDL} scripts to create databases

Keep track of your changes by archiving and managing versions
Compare models between versions or between projects

Generate Alter SQL scripts 10 update database according to changes
Convert model to a different database system

TMS Data Modeler can be integrated with Delphi and C-++Builder

Simple and easy

Aulomaltic online updates
Modern ribbon interface
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» Tables and other objects organized in tabs, all accessible through one click
» Easy and quick navigation. Create tables and fields swiftly
o Multi-project interface in Microsoft Office 2010 style, with cutting edge design

Supported databases

B @ 2w 292 oraas

Absolute Database

®

¢ Firebird 2

« MS SQL Server 2000

e MS SQL Server 2005

» MS SQL Server 2008

. M}'SQL 5.1

» NexusDB V3

e Oracle 10g

Features

Entity relationship diagram editor (ER é‘é R -fogd dar =t R e
diagram) B s ,;g“tj 2 SR Y D Ay Dleseme
Design ER diagrams using Data Modeler. o ) o= TPy =T -

You can add tables to the diagram, see the
relationships, change several display options,
and much more.

Create tables in diagram and/or in tab forms

If you don't want or don't need to model your database using diagrams, you don't have to. Data Modeler allows
yau to create and manage database objects directly, without having to deal with visual diagram designing. It's up
to you.

Multi-diagram interface
Create different ER diagrams in a single project. You can put different tables in each diagram, making it easy to

document and separate your application if it's too big,

Project validation allows you to trace errors in your
model
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Supports logical (application-level)
domains

Use domains as an abstraction layer for
your data types. Even if your database
system doesn't support domains/user-
defined types, you can do it at
application level in Data Modeler and
make it easy to maintain your databases.

GIEATT FRITIERE + \Oh]arrlweyts

1 =ELIN oA

TITE OIENT 4, GO lTetl,
13

[Let Aol £ R DS Y | S R TP TS AR I TN L
MW Fasrsssmpemsl |Raglijes) ¢

Fambir i 3T Taodl ;

]
3

Tee aRKIedee yeerd &7 bietl ok 03 Brslorees Regiina |
Mikdgot 10", JTAPriNemel, | 1

-
ha

Data Modeler performs a validation in your database model
checking for design errors. It also displays warnings about
your project, such as usage of reserved words and tables
with no primary keys, among others. This validation allows
fine tuning of your database model, and avoids future
problems after your software is in production,

Manage many database objects

You can use Data Modeler to manage not
only tables and fields, but several other
database objects. Data Modeler supports
indexes, triggers, relationships, constraints,
views, procedures, generators, ete, Each
database system has its own set of objects
available.

Several database systems supported and more will be added

Data Modeler supports a number of database systems and new ones are in our roadmap to be included in future

versions.

Reverse engincering of existing
databases
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Import your existing databases and start
using Data Modeler quickly. The
reverse engineering tool connects
directly to your existing database and
extracts all the information you need,
such as tables, fields, foreign keys and
other objects.
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Keep track of your changes by
archiving and managing versions

With Data Madeler you can archive
project versions/add checkpoints. This
way you can have the history of all
development stages of database
modeling, and also compare between
versions and see what has changed from
one version to another
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Generate SQL (DDL) scripts to create databases

Use Data Modeler to generate the SQL script that will create
all your database objects. You can choose which object

types to generate,
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Compare models between versions or
between projects

Rs802
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A full comparer is available for you te
check the differences between two
models. You can perform comparison
between two versions, or even between
two projects, The comparer provides a
very friendly visual interface that shows
the differences in a tree view and aiso in a
SQL diff format. From the comparer you
can choose which items you want to
update to generate an Alter SQL script.
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Data Modeler creates SQL scripts to
alter your database and update the
structure. By using the comparer and/or
checking differences, you can easily
generate the alter script related to the
differences and have your database in
sync with your project,
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TMS Data Modeler can be integrated with
Delphi and C++Builder, thanks to the
component package TMS Data Modeler
Library.

TMS Data Modeler Library (DMLib) is a
collection of classes that allows you to read
the whole structure of a database (tables,
fields, procedures, indexes, etc.) from a TMS
Data Modeler project file, using a Delphi /
C++ Builder application. After modeling
your database with TMS Data Modeler, you
can use TMS Data Modeler Library classes
to have the database structure information
available in your Delphi application.
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Meodern ribbon interface

Automatic online updates

Like any modern software, TMS Data
Modeler checks for new versions in the
internet and auto-updates online. You will
always have the latest version of your
software.

Data modeler is one

of the few database modeling tools

that offers the moedern ribbon interface. It's much easier

te use, nicer to look,

and all options and features are

available with less menu clicks.

Generate  Chetk
scriph

Merge

——r

T
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Table name Description
|Prcrdu:tDescriptlon | I
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Tables and other objects
organized in tabs

Don't edit your tables,
fields and objects in modal
forms or windows that
overlap each other, Most
tables and objects in data
modeler are displayed in
tabs, making navigation
very similar to browsers
like Firefox and Internet
Explorer. You can have

RS804




many objects open at the
same time, all accessible
through one click.

T e R TR mm

Easy and quick navigation, Create tables Eﬁ‘e’ﬂ‘.-:;ﬁ,,

and fields in a glance ‘.@. k‘g ﬂ 0. o ;:—a X _33 *;L% ;;, Qaswsmen,
Everything in Data Modeler was designed to (e mm T e,
be easy. Objects are displayed in tabs, and e . [ [l

creating and editing fields don't require you o e
to open another window. Everything is R s lJ
simple, clean and accessible through e s oo |

:
. . . [
keyboard in a single window. Create your D T e e T I
tables and ﬁelds qu]ckly ] i - r1'-1'-!:: DI VLITITE [Py, YV S L T PP
ar [ FAC [l ettt |« [P S eTee ] o
ni fepalriniit i) -

Maulti-project interface

nl-rmnd.dgp TS Daza hodder

Open several projects at the same time.
And you don't need to deal with MDI
interfaces. Every project has its own
taskbar button and you can easily switch
between projects using regular
Windows Alt-Tab function.

User comments

I am very happy with you product, it meets just about all of my needs and is great value for money.

Mike Hamilton, via email

- Your product is by far the most pleasant tool to use. No other product even comes close to its ease of use.
- It is currently the easiest to use especially for those who neither want or need to have to spend lots of time learning

some of the competitor's products.
- Data Modeler makes this an almost pleasant experience where you can work with a minimum of technical

knowledge or be able to delve deeper where necessary.
Bill Marshall, via email
Buy online

fi.ED
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TMS Data Modeler Single developer license for commerciai use
iree updates for a full version ¢ycle (from current version to v2.4) and free priority support: 93 EUR
Please choose your language |ﬁrjg}j§@ | and order immediately or add to_cart

Copyright © 1995 - 2010 TMS Software v3.3
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Toad Data Modeler B2 are

Toad™ Data Madeler 3 - database design tool

+ Database deslgn and This softwate is for all davelopers, database designars and for all who want 1o craate and mainlain their database

tity refaticnsh
g};;f_,:;;?;;iizmmsl siructures effeclivaly. Key leatures ingluda:

Ruvqraa engineerlng v Entity relationship diagrams - bolh Physical and Logical medeling [ingl inhentance}
SCL enda generalion ~ Suppor Jor varfous dofabases (Oracts. M5 SCL Server, MySQL, Sybase Ase. PostgreSQL. DBZ)
HIML snd RTF teporis 3 Generation of SAL (DDL) scripts
“Mulmenancs o Rovorse enginearing
-------- - = ¢ Gengration of Altor Scripts
(Eua!_nmIEUon ¢ Model Update and Model Marge
Supported dntnbane o Generation of dotailod HTML and RTF documantation
systems ¢ Converslen from Logleal to Physlcal model
Requimmants @ Support for Unicoda
What's new In v, 3.6 ¢ UNDD ! REDO
B L i & Modeless diztags, user-friendly GUI
u

Editable forms, scriptable objects,..

BETA Program - oxpecl Entity refationship diagrams - ER diagrams

M.
TR | Ising the graphicatly very well amanged Enlity Relationship Diagrams (ER Diagrams) you can easily create and
mainiain your dalabase strectures, In your models yeu witl have all lhe enilies, atinbutes, domains, prismary keys,
loreign Xeys. censiainis, relahonships, indexes, descriptions, nolis and olhar physical and logical data, lad-outin a
Iransparent order. While creating modals you witl have a perect viaw of alt database alements

Triggers, Procedures, Views....

Toag™ Oata Mogeler suppors Funchions Procedures Taggers. Views, Packages, Package bodies Objecl lypes.
Cbjoct type bodias, Seguances and Synonyms elc

Loupe and
Qverview panes

Changeabie
nelalion

Enaftsh  Czech

Cenynight 7000 204G Quest Softwarp ing , CHARONWARE, 410
Ufetitava 26705, Onlrava, TE9 36, Crech Hoputic 1k nrs.peim miane
i ey Cisestudioram Datatinae deugo ard siodehay uels
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hortest Path to SQ

={IL Maesire Group / Products / MySQOL 1 SQL Maestio far MySQl. /7 Produc! four / Database Desgner

SQL MaeS’[I’O for MYSQL pdeUC’[ tOUi‘ 3 Download = Buy

Features of SAL Maestro for MySQL:

ur

13
Product to
T & ZC) oy e

? Getting Started " Security system

' Database Management * Queries.and_ Scripts
' Warking_with Database Objects 2 Working with Data
@ patabase Designer ¥ BLOBs and Diagrams

Database Designer allows you to create dotabaret SARILA 2

physical ER Diagram that will represent
ohjects in your MySQL database. A diagram
represents the tables of your database and
the relationships between them. The tool is
intended for reverse engineering and
database modification in an easy and
powerful way, It helps you to simplify
database maintenance.

.

by ¢ [ yry— Nz}
r

e

B ewn ched 3

You can add an existing MySQL table to the
diagram using popup menu in the working
ated, w wilh the conesponding link on the
Navigation bar. Tables also may be dragged
on the diagram from Explorer and the similar Click ta enlarge &
to Explorer tools like Object Manager and

e et Browser.
Partners N

All the diagram objects are available for
editing. Just double click the abject (table or

m relationship) to view/edit its properties within
the correspanding editor.

MySQu S

Alonp to reverse engineering the tool
allows you to apply best fit to the diagram.

You can afso see the print preview of the
diagram.

EM' Easy and clear features allows you to adjust
- the scale of the diagram and the position of
' o the visible part. Move, Hand, Zoom tools
with a set of shertcuts and a toolset for

RSB0
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Testimonials v

Fred Hildenbrand:

"1 have purchased MySQL
Maestro and like It very
much, it has made it much
easler to deal with DBA
makntenance and table
replication as well as a
quick way to create SQL
statements with the
grophical query tool. Good
jab on a fine product”,

Padster Reynolds:
"Good software that has
become one of our most
have tools - wouldn't like
to be without it these
days. Keep up the good
wark".

More [
Add your opinion B

Customers v

ciena

More 7]

Become a customer [0

SR

S TARAT MG
Slogtolt e

VRS s AT

Click to enlarge &

aligning are also available,

Besides the Database Designer allows you to
Load a diagram from file, Save to file, and
Save as image (Bitmap, GIF and IPEG
formats are supported).

All the ER Diagram elements are
custormizablie.

You can set table height option to resent it
on the diagram as caption only, key fields,
etc.

You can enable showing of the grid and
snap to grid function. Then diagram will be
covered by points disposed on the same
interval between and when you will move the
table or other object, its upper left corner
"snaps" to the nearest grid point. Interval
between grid points can be changed.

The Colors options are to attune the
Designer appearance to your taste,

i
:; ; B

T e Pt ] e o]

! o3 Famt B v b —

to P Duspa - . -

A

| Area

:
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Click to enlarge &

{1 Bacle
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Wark with MDG Technologies
Irmpart MOG Technoloyles
Extenmons - MDG Techaologies
Archimate

Qata Flow (ragroms

Enkssgn-Penker Extensions
GaF Patterns

1CanIX

Miny Mapping

Seall

Enlity Relatlonship Diagrams {...

* Entlty Relatlonsnip Diagrams In Enterprise Architect are based on Chea's ERD buliding blocks: entitfés are represenied as rectangles,

22

Solutlone Forum Support PErUNOrE Rogistered Waars Entorpilin Architeet UHL Twtorln Abaut Us

Entlty Rolatlanshlp Slegrems
{ERD}

AT Indax ModeinD languages Speclalized VML Models MDG Tachnologlos - Using

Entity Relationship Dlagrams (ERDs)

Moto:

Entity Relationship Dlagrams are supporied in the Corporsle, Business and Software Englneering. Systems Enginetring and Ulimate
editlons of Enterprise Architect.

The Iollawing raxt 1s derlvad from the Entiy Relationship Model entry Iy the online Wikipedia:

An enlity-ralationship model {ERM) is an abstract and conceptual representation of data. Enlity-relatiensihlp medeling is a .
tatabase modefing method, vsed to produce a lyae of conceptual schema or semantic date model of a system, often a rejational |
database, and its requirements In a top-down fashion. Dlagrams created by this process ore calicd Entity-Relationship Dlagrams, |
ER Diagrams, or ERDs, i

For further informatlon an the concepts of Entity Relztlonship Dlagrams, refer 1o the Wikipedia (tem and Its Hnked sources,

Entity Relationship Diagrams in Enterprise Architect

dttributes are reprasented as elliases and relationships are represented as dizmond-shape connectors. ERD technology 1a Enterpelse
Architect assists you in every stage fram bullding conceptuzl dota medels to generating Cata Deflnition Language {DDL) fer the target
DBMS.

Entarprise Architect enables you to develap Entity Relatlenship clagrams qulckly and stmply, through use ef an MBG Technology
integrated with the Enterprise Architect instalier, The Entity Relattonship dizgram facilities are pravided in the form of:

« An Entity Relationship diagram type, accessed through the New Diagram dialeg

W An Entity Relobonship Diagram page In the Toolhox
u Entity Relatlonship element and relatlonship entries ia the Toolbox Shorteut Menu and Qulck Linker.

Enterprise Architect also provides transformation templates to transform Entity Refatfonship Blagrams into Data Hodeling Diagrams, and
VICE VErsd,

Entity Relationship Dagram Toolbox Page

You can access the Entity Relatonshlp Dlagram page of the Toolbox throvgh the More taols | Entity Relatlonship Diagrams menu
option. The followlng lcons are avallable:

» Entity 15 an object or concept that is uniqualy Identifiabie, The property of Multiplictty In the SeurceRole ang TargetRele definltians
for the Relatienship connector (helow) can be used to define the cardinality of an Entity that participates In this relationship,

s Altribute 15 a property of an entity or o relationship type,

® Neary Asscolation represents unary (many-to-many recursive) or teenary re'ationships and can alsp be wsed to represent
relatinnghips that have attributes among the entlties; Note that the N-ary Assoclation element should alv/ays be at the target end of
a connector.

» Cornector Is a conngcar bebween an Entity and an Attribute, and betvieon two Attribotes,

Relaticnship is a dismend-shape cannector, reprasenting the meaningful assoclation among entitles,

Disfaint end Overlapping represent the refatienshlps bebveen the super-class Entity and the sub-class Entity,

Tagged Values

Some of the Entity Relationshlp dlagram companents can be modificd by Tagged Values, as indfcated below:

Component |Teggod Valuo  [Netas o : LT : T

RS810

Entlty IsWeakEntity i trud, his antly is a weak enlity,
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Altributa aldhulsType Four options:

* mormal Attribute
o primary koy attributo
+ multi-valved Attributa
+ dorlvend Attributa,

commenDalaType Delinps the commaon dota lype for each atiribute.

dbmsDataType  |Defines the customized DBMS dala type far cach aliibule.

Nota:

You musl dafine the cuslomized type first through the Saltings | Dalabasg Dpiatypes muens oplion. Also,
sol The cammenDota Typs tag 10 na lo aclivisle the dbmDraTypo tag,

N-ary IsRecursive If trosm, tho N-ary Assochation ropresents the many-lo-many recunsive relaionship.

Aszociation
For one-io-many and ona-1o-0no recursive elallonships, we suggast uslng the nomal Relationship
cannacior.

Relstionshlp[isWeak IF trug, the Refationship is o weak relalionship,

Dizjoln Paricipation Two opllons: parilal ond totol.

Ovorlapping

Diagram

A typical Entity Relatlonship Dlagram Is zepresented below:

Bustyet AN arems

s8I
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Tip:

Somalimes you might want to limit the slreich of the dlamond-shape Relatlenship connetlars, Simply pick a Relationship connector, right.
¢hick {0 display tha conloxt menuy, and select the Band Lina at Cursor oplion,

Disable Entity Relationship Diagrams

1f you prafer not to use Entity Relationship Dlagrams in Enterprise Architect, you can disable it [and subsequently re-enabie It) using the
MOG Technologles dialog {Settings | MPBG Technalogios).
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@ Boost Productivity with Ing Sesrch.

What VP-UML Provides?

I‘ﬁi | LML Modebag

i“‘i! Renuiternents Capturing

éﬁ‘ Business Process Modehny

=iy
S

ﬁ Modeting Tosiset
& Team Collaboration

‘E_E Dlagramming Toolsel

Ming Mapping

'f“ Coda and BB Enginaesing
ol

@ impact Analysis
g Report Generatan

]

<ais Inleraperabibly & Integration

ﬁ Supparied Standards

T Sereenshats

Tau B AANA—
|--n LIPS NP

Design database with entity relationshlp diagram. Ganerate UML class diagram.

3 snare | BIC1 A&

Entity relationship diagram

Entity rolationship diagram (ERD) is used lo gpresent the
Entity-Refalienship Medel in scltware engineering Industry,
ERD can be ysed for visualizing conceptugl dala striclure and
physicat database schema. Visual Paradigm for UL suppots
conceplual, togical and physlcal dala modeling.

Tha follawing movie shaws how 1o creale conceplual dala
modal any transi the concaptusl dala medel to phyalcal. Tha
movio shows also Ihe modeling of physleal dalabase schema,
slored pracedure and genaratas DDL from physicnl database
dasign.

| SR

VP-UML
Datasheet

Downioad PDF

1.OMB
August 18, 7010

Visual Paradigm

Tutorial
s Drawing enhly :clahonshp diagrom

User's Gulde
o Dravang entdy relalicnsivp diagram

Onlina training
#» Hasic database modelng fechnigus (Flee)
o Database modelng with Oracle {Paid)

Rnow-how
» Pinning open speclficalon i ERD

Define sample data in ERD m

Input sample data or initial dalabase data when design
database with Enlty Refalionship Dingram {ERD). The
genarated catabase Initizlization scrip! includes insert sample

amassuane.

P TS
g DRI AT daia i0 ihe database.
) L eI ﬁﬁjyﬁgi_
| ey | RSB13

o
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Tutarial

product adoplion » Spatifying defaull dala in dalabase design

roadmap

Download PDF

,‘\fg'{fﬁ 17, 2010 _I_ Synchronization between ERD and class
diagram

Enlity relatiznship giagrams {ERDY) prasenis persistent
straciura of he database, and class diagrams prasends object
struciure in memoty, Thare is allgnment between ERD and
class dingram. For axample the column in anlity can map 1o
atiributs in class, Visual Paradigm for UML suppars
Ragister NOW generaling tlass dagram from ERD and synchrenizs changes
from ERD to class dugram, and vice versa,

Tutarial
» Generate class dipgrams fram enlity relationship dingrams

User's Guide
» Generale cdlass diagram fram ERD

Entity Relationship Object-Relational Mapping diagram
Class Diagram  Diagram Objecl-relational mapping diagram (ORM diagram) prasenls
D T ihe mapping between classes and entitfes visualty.
] — e | Visualization betwesn classes and antities can halp developar
=N e 5 siewin] {0 gain mare understanding of how o row of data In databass
i i e H VER e ey transform loffrom cblect in momary. The following movia
e e R A showe haw 1o visvalize the mapping between classes and
L 1! s enlitles.
R
= || I B& i K
i Ll E ' = : ' A, ; I
= - g — E
e — Zs :
e e 5 ]
[y ey 1 -
et Sedegmt (1 -4
|l e o s o - rac ) i e

Stored procedure and trigger -

Visual Paradigm for UML can design. raverse snd genormate
slored procedures and dplabase kiggers. Flexible grouplng
halps lo group stored procedures and iriggass in meeningluf
way.

r .. i Crop Procadurel o )

CouniCrap

Fanet aziiate b
Bl

Usor's Guidn
s Drawing stored procedures

< Requirements Captunng Business Pracess Modehng »
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Click to enlarge

Summary

For a database to support the aclivities of a business, it needs a good blueprint and a sound foundation: the Dala Modet. Data modeling
(usually) occurs in three phases: conceptual design, logical design, and physical design. The conceptual design phase uses an entity
relationship diagram (ERD) to graphically represent the business' data and information reguirements and is the most crucial phase of

the software development life cycle.

An ertily-relationship diagram is a technique that creates a graphical representation of the entities, and the relationships between them,
within an information system. For more information on Entity-Relationship Diagrams, visit

= hitp://devworld.apple. comfechpubsiwebobjects/SystemiDocumentation/Developer/EnterpriseObjects/DevGuide/ApA_ERMd.himi
« htp://panoramix.univ-paris1.f/CRINFOMdmra/MEE/misopD03/

Datanamic provides lhe dalabase designers with an effective too), DeZign for Databases, to create ER diagrams and then, 1o generale
schema scripts for the same; effectively taking you through all the design phases fo arrive at a physical design. II's an excelient fool,
especially for database programmers who want o consider database designing as the nexl step In their professional development.

The tool is cepable of creating schema scripts for a variety of target databases including Oracle, ANSI Level2, dBase, IBM DB2,
Informix, Ingres ete.

bE

]
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+ Back!lo top of file

History

DeZign was developed by Rick Van Dijk from Nethertands. The too! was developed 5o as o keep the task of data modeling as simple
as possible for database archilects. As a result DeZign was kept very simple and inluilive. One doesn'{ even need to go through the
'Readme’ flie (I could just start off with the tool onca it was installed).

» Back to top of file

What is great about this product

DeZign provides the dalabase designers with an effective tool to create ER diagrams and to generate schema scripts. It's an excellent
tool, especially for database programmers who want to consider database designing as the next step in their professional development.

Since the tool is capable of crealing schema scripts for a variety of targe! databases including Oracle, ANSI LevelZ, dBase, I1BM DB2,
informix, Ingres etc. there have been some compromises made to lhe funclionalily provided but these generally do not act as an
impediment for maost database designs.

* Back to top of file

Supported Operating Systems and Versions

DeZign runs on alt 32-bit Windows platforms including win95 / 98 / 2000 / me and NT. Unix / Linux are not supported yet. "DeZign for
databases" requires a minimum of 4MB RAM and will run on a 486 processor. Disk space required Is 4 MB.

« Back lo lop of file

Installation

The licensed version of the program can be downloaded from Heraul's web sile hera. Inslallation is pretty simple and straightforward.
Once downloaded from Internet, installation takes just a matter of minutes.

» Back Lo top of file

What it does
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DeZign pravides a design environment that Is guite intuitive. The Help is well organized and can act as a ready reference,

Coming back to the application, there (s a large space kept oul for the actual diagrams and that makes it easier to work on, compared to
Oracle Designer ER Diagrammer. Simplicity of the user interface keeps the designer more focussed,

The tool comprises of numerous wilities and aids such as

= An entity relationship diagram (ERD)} editor ; Simple and efficient compared to other similar tools. What [ liked mosl was the
provision of a large amount of customizable space for the actual design.

+ Support for ER modeilng techniques : Modeling technigues refated to the entity relationship dESlgl'! are well supported. There
are some functions that are absent but they're the anes that are generally not required.

» Fast graphics manipulation : This is one area where DeZign outperforms many other database design togls. Those of you
who've worked with Qracle Designer will get a welcome break.

« Automatic schema-generation (DDL) : This capability is more or less required by any database design tool, and is present in
DeZign as well.

« Full contrel over schema-output : The DDL generated are flushed to a text file that can be edited before running the script to
create the dalabase.

* Abillty to deflne Indexes ; Indexes can be easily defined during the design phase Itself, The user interface for index generation
is very simple and intuitive. Simple or compaosite indexes can be generaled with ease,

« Automatic foreign key migration at deslgn-time : Parenl-child relationship among enlities is automatically converted to
referential integrity constraints (Foreign Key Constraints) when the DDL scripts are generated.

« Automatic resolution of many-to-many relatlonships : Many-lo-Many relationships are autormalically resclved into two one-to-
many refationships and the DDL for the third lable gets aulomaltically generated in the script.

s Template driven schema-creation : The physical database (the SQL scripl) is generated based on the contents of the template
files (*.lem). You can edit it in notepad since it is a normal text file. If you need to adhere to some standardization or a narning
convention, all you need to do is to maodify this file. The same technique is used for the reports {*.rep files). Working this way
makes It very easy to support a new database, All you naed to do is to create / modify the *.tem file based on your target
dalabase.

« User Defined data types : Users can define their own datatypes that can then act as domains. These domains can then became
the datatype for attributes of different entities defined in the diagram.

» Daesign Version Control : With the version-control system you can maintain several versions of your dsagram You can switch
between versions making any of the previously saved versions as the current one.

» Reporting : The tool comes with a powerful report engine. Reporls can be generated as text/HTML flies. Reports detalling the
changes made te the data model across versions are very useful. The enlire ER diagram ¢an also be saved as a bitmap, GIF file
or as windows melafile.

» Back to top of file

Who should use it?

Database archilects can benefit most from DeZign. it is also a great tcol to database administrators who run the scripls. Even the
design changes made over fime can be easily incorporated and viewed diagrammatically.

This tool can act as an excellent launch pad for database programmers who wish to take to database design as a career advancement
move, Tt Is very simple to use and the reference help is straighiforward enough to understand.

« Backlotopofiile

Competitive products

The major competitor for DeZign is 'ERWin' from Computer Associates. It does more or less what DeZign is capable of. However,
DeZign has a far belter reparting capability that is very essential. The number of supported databases by ERWin Is far greater than
those supporied by DeZign.

The second major compelilor is Oracle's Deslgner/2000. Though the Designer/2000 is a much bigger and complex application
compared to DeZign, it doesn't have much support among the database architect communily. Further, it doesn't support databases
other than Oracle. Designer/2000 assists in the entire software development life cycle, right from database design to front-end GUI
generation, Howaver, this tool is extremely slow even on fast processors with sufficient amount of RAM.

PowerDesigner from Sybase is yel another competitor In this field. However, this again, like Designer/2000, is a very 'Heavy'
application. One cannol just stant off with modeling databases without going through the user manuals and/or Help.
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DeZign scores better than all these applications if the purpose of purchase is just database design. it's cheaper than ERWin and costs
peanuts compared to Designer/2000 or PowerDesigner,

e Back to tap of file

Detailed review

A detailed review of the current day GUI applications would easily fill up any boek. The same holds for DeZign. Thare are so many
things this simple looking application can perform that it's actually quite difficult to summarize. I've selected a few important features that
are extremely useful:

ER Modeling : This is the major funclion performed by DeZlgn. Some advanced features like resolulion of many-to-many relationship
and 'weak entilies' are also supporied. Once the design architecture is complete, scripts can be generated for any of the supported
target dalabase for creation of tables, constraints and indexas.

Version Control : DeZign helps you maintain the versions of your database designs. Older versions are automatically saved. Any
version can be rade the current version fo generate the schema. This way you can compare between dilferent schema seripls
generated for each of the design.

Domains : You can creale user defined dalatypes that can then be used {o define the datatypes for atirjibutes of enlities. If a change Is
made o the domain definition, all attributes under this domain (or rather, having 1his domain as their datatype) are automatically
changed. Data characterislics can thus be standardized across the database with minimal efforts.

Help File ;: The help file acls more like a reference book and guide rather than the usual contexti sensilive help. I consisls of detailed
documentation about the ER diagram, entities, relationships, cardinality, domains, indexes ete.

Schema Generatlon : Once the dalabase archilecture is complete, scripls can be automalically generated, "Create Table' statements
‘create the fables with details about the check constraints, unique constraints, indexes, primary and foreign keys. Even the scripis for
various "Domains’ defined in the database mode! are generated based an the naiure and type of the target database. All the datatypes
of various attributes in the ER diagram get automatically converted te the corresponding datatype in the target database. A "Drop Table’
script is also generated simultaneously. This is specifically required if there is a change/modification to the eariier design version for
which \he script was generated using DeZign.

Reports : DeZign has a powerful reporting engine that can generale reporis of varying levels of complexity. The generated reports can
either be in Text or HTML formats. The reports can also be used to compare the differences between two design versions,
Suppeorted Databases : DeZign supporis schema generation capability for quite a few differeni databases (ke

ANSISQL2
dBase

DB2 {IBM)
Informix

Ingres
Interbase

MS SQL Server
MS Access
QOracle
Paradex
PosigreSQL
SQAL-Anywhere
a Sybase

& & & & » a

"DeZign" uses open type mapping. You can perform the datalype mapping from what you have defined in the diagram to the actual
supporied datatype of the target database from with the application.

The "auto number"-data type will result in a trigger-definition with a sequence, trigger-definition with a generator, defaull value, dalatype
or a spegial code for the target database.
« Back to top of file

Shortcomings

There are certain limitations with the current version of Deign, Absence of a 'Search’ facility in 'Help' is disappainting. The one
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provided is documentation style Help.

Supertype and Sublype entities are not supported. Though there is a workaround for such entilies and the relationship that exits among
them, the abilily of the application 10 support them would have been beneficial in designing complex business applications.

The ‘Arc’ relationship is also not currently supported. However, DeZign Application Architect, Rick van Dijk tells me that future versions
will have these features.

Tablespaces and Storage parameters aren't supporied at the moment but will be available i a future release.

‘The number of entities and relationships that DeZign can support depends on your internat memeory. Even large database designs are
very well supported. However, you might run into problems if you try to save very large diagrams as bitmap files since windows has got
a limitation in the size of @ hitmap. Therefore, it is recommended lo expor large diagrams to a Windows metafile. A Windows melafile is

vectar based and therefore much smalier.

s Back lotop of file

Cost and where to buy
A free trial verslon of DeZign can be downloaded from here

The complete product for a single license can be purchased far as litle as $139 from www.datanamic.com

Rales vary with the number of licenses purchased.

¢ Datanamic

» Guido Gezellestraat 18
« 2284 TV Hazerswoude
» The Netherlands

s« Tel +31(0)71 3410483
o Fax:+31(0)71 3410484
« info@datanamic.com

» Back lotop of file

Support
The price of DeZign inclutes 1 year of maintenance and support, Including minor version changes

The support provided is excellenl and during the testing of DeZign, | bombarded Heraut with numerous questions and queries, all of
which were answered promptly and politely.

» Back to lgp of file

About the Author

Ashutosh Gauris a consultant software engineer working for Rsystems. Ing in El Corada Hills, CA. He has extensive experience
designing and developing databases for difierent kind of businesses, including Insurance, Health Care, Shipping and Asaet
Management. He can be reached at ashutosh.gaur@rsys.com,

Can you write reviews and articles like this one? Why not become an editor or reviewer for the Oracle FAQ7 Find out how you
can make money, get noticed and advance your caraer click here
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& compmon agreemen of thelr definition, eady In the litecycls, Howe many mes heve yau seen disagreement on key

; darmnaln anlities in your businass such as: Customor, Account of Agant? How many times has this gona unnoliced wunli
A4 was too late, causing you o degrade your dalabase [mplomanlabon?
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Taking this opproach to canceplual modaling, you may also choose Io use lhe UML's sequence diagrams thal show
hewy the users of the system [staract wilh he Important entities you have defined, Nol only does this elaborate tha
system dasign further, 1L Bise helps la begin Lhe definilion of the vser transactions Inlo the dalabase. For exampla, In
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A Of courso, thare Is much moae you could da vath lhe UML when dasigning ¢iatabases (see UML For Database Dasign; o .

B Naiburg and Maksimzhuk). By just using ihe UML fo creale a valid concepival medel of the system and then a logical
1 | model thal realizes thoss businass needs, you will have an excellont foundation for {putomatically) wraasfarming this
lopiczl model iata an initial prysical dola maode! upen which you can elaborate and buikd your databases,

Shnply taking ihoae beginning slops wilt empower you, the data analyst, to really become a dala ateward. Sinca you
can now 1alk a common language wilb tha business people and applisativn developers, you can prelect the data
assats of your company lrem orchilectural degay, redundancy and other data degradatlon thal causes additional
malnienancs, increpsed defects and even project fallure.

By slaning with Ihe UML at Lhe beginning of the davelapment life eycla, ail stakeholders [a.g., business apansors,
application developars, dalabase develapers) ean hava a common underatanding of the project goals. Your UML
models are lhe maps fo your fna! destinallon. Once everyona undarstands whare thoy &0 going and how Lo gat
there, your chances of successhily arriving at thel destineticn are much grealer.
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Robat A Maksimchuk s the date modaling ovengelis! for Rationsl Soltware Carporation. Moksimchuk cosulliorad
UML For Database Doslgn. Addisor-Wasley. 2001, ISBN §-201-72163-5 with Eric J. Naiburg,

Eric Jd. Naiburg is the group manager of business segmenls for 1BM Rational Scftwarp. Naiburg is msponsibla far

R mansging the produc! direction for supporting usinass and IT bpplicalions. Provigusiy, he was monager of product

i munagemoent for Relivas!, focusing on the Rotong! Rose and Ralisnal XDE Profassiona! produet lings, he exiendad
the bty of Refional grduels fo supper dalabese design and a-business solutlons wilhin the visual modeling (oo!s

space gnd ths WAL Ha and Robert A. Maksmichuk ceauiherad UML For Datobaso Daesign, Addison-Wesloy, 201,
Lz 15BN 0-204-72163-5. You cor confoct him vig a-mail af gipabwgBlus ibm con,
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Entity Relationship Modeiing

{Page 1 of 21 )

Entity Relationship Modeling (ER modeling) Is by far the most common way to

ADVERTISEMEHNT

expiress the analytical result of an early stage In the construction of @ new

database. In this ebook, Alf Pedersen describes the princlples for ER modeling, as

well as the most Important terms used In modeling a new database.

In the analysls phase, we are cancerned about findlog aut about the business, At
this early stage, we normally dp not talk about performance-specific [ssues. The
maln goal of the Analysls phase I5 Ep determine what Information the business
neecs ta perform @ certaln task {accounting, Inwolcing, customer support), haw
that Infgrmation should be best poss!bly arganlzed, and whit are the relationships

between the differant sets of infarmatlon. We start with 2 few definitlons:

Entity-An entity (s a specific object of interest to the busingss aren, We might say
thak In an accounting system, twe things are basically necessary: Accounts and

transactlons. In a gustormer suppert systam, we would need to have some

Information abput customers, for a start.  Each such snlt of essential infarmation

Is named “an entity’, with a name and attributes.

Attribestes-Bich eﬁtlty will normally have one or more attributes, Altributes may
be thought ol az smailer pieces of infarmatien within an entity. Tegeehier they
deseeitie our entity t9 the degree we find necassiny, An example Is a customer

entity:
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The entity Is nomed CUSTOMER, and has two attributes, that we have found to be important to know about the
custemer: Customer number and customer name. Most likely, the customer will have several other attributes as well,
buk that wlil show up during the analysls phase. The attributes have a @ and a = In front of them: A # means that the
attribute Is (part of) the primary key for that eatity. The primary key Is a unigue value for every new customer we get
$o that we ¢an uniquely identlfy kim from all the other customers. The attribute NAME has a * In froat: This Indicates
that It i5 a mandatory attrlbute; for every new customer, name MUST be fllled In, The ppposite |5 also possible; If an
attribute hos an o In front of i, 1t (s an optional attribute, and o vatue 15 not required,

Relationships-In a relational database, all entities have bonds between them, cxpressoed as refatlonships, A
relatlonship Is 3 limk between to entitles, and It telis us sametling about which selatlonships exists between our
entities, The {ollowing exampie itustrates this:

BALANCES
# PERIOD
* BALANGE

ACCOUNTS| has
# ACCOUNT_N— — =

valid for

* NAME

This sketch tells us that a given account MAY have zero or more balances, but & glven balance MUST BE valid for one
and only one account. That sounds reasanzble, Reading ER diagrams with rolatienships, glves us a very quick view of
the tegical structure of a database [k the maklng, without thinking about the physical Implementation of It, 2t this
polat.

These are the basic elements you need to know about belore starting aut on your ER modeling: Entites, thair
attributes, what uniqualy ideniify an occurrence of an entity, ard vikat the relationshlips between the different entitles
arg,
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