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Introduction to ERwin

Database Design & Modelling

Hans-Petter Halvorsen, M.Sc.



Software

SQL Server

The following Editions can be downloaded for Free on Internet:

CA ERwin Data Modeler Community Edition SQL Server Express Edition



Overview

>

Microsoft®

SQL Server

1. Design and Create Tables 3. Execute the Script within SQL Server

2. Make a SQL Script 4. Start using your Database,
Insert Data, etc.
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Database Design — ER Diagram

ER Diagram (Entity-Relationship Diagram)
* Used for Design and Modeling of Databases.
» Specify Tables and relationship between them (Primary Keys and Foreign Keys)

Example: Table Name
Table Name =——=3> BOOK CHAPTER
PK | Bookid PK | Chapterid
<
BookTitle FK1 | Bookld Column
Summary ChapterNumb Names
ChapterTitle
i Primary Key
Primary Key /
Foreign Key

Relational Database. In a relational database all the tables have one or more relation with each other using Primary Keys (PK) and
Foreign Keys (FK). Note! You can only have one PK in a table, but you may have several FK’s.



Database - “Best Practice”

Tables: Use upper case and singular form in table names — not plural, e.g.,
“STUDENT” (not “students”)
Columns: Use Pascal notation, e.g., “Studentld”
Primary Key:
* If the table name is “COURSE”, name the Primary Key column “Courseld”,
etc.
* “Always” use Integer and Identity(1,1) for Primary Keys. Use UNIQUE
constraint for other columns that needs to be unique, e.g. “RoomNumber”
Specify Required Columns (NOT NULL) —i.e., which columns that need to have
data or not
Standardize on few/these Data Types: int, float, varchar(x), datetime, bit
Use English for table and column names
Avoid abbreviations! (Use “RoomNumber” — not “RoomNo”, “RoomNr?”, ...)




Database Design & Implementation

Recommended Steps:
1. Database Modelling/Design using ERwin

2. Generate SQL Table Script using ERwin (you might
need to adjust/improve it in order to make it more
robust)

3. Generate Tables in SQL Server using the SQL Script
generated by ERwin

4. Create Stored Procedures, View, Triggers, etc. inside
SQL Server if needed.
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CA ERwin Data Modeler Community Edition ERM
* Tool for Database Modelling (ER Diagrams)
* Free!

* Forward and Reverse Engineering with a 25
object limit

Download here:

http://erwin.com/products/data-modeler/community-edition
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New Database Model

Open ERwin and select File->New...

The following window appears (New Model):

New Model

Type
( JLogical ()Physical (@ Logical/Physical () Match template

Target Server

|| Match template target server Make sure to select
Logical/Physical Model

Database: SQL Server v | Version: 2012 v

Template

<Default>

v B

OK Cancel

Select the Database Type and Version you shall use
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File Edit View Diagram Meodel Actions Tocls Window Help

Page Setup

CA ERwin DM - [Model2 : ER_Diagram_163 * ]
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Eﬁ' Domains

E% Entities

@ ER Diagrams

B* Model Sources

=

57 Validation Rules

() Page Setup 'Default Page Setup' Editor

General | Margins

Page Setup

I Page Size H | A4

Width(inches): 11.69
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Orientation . Landscape v
Zoom Level : 100 2]
scellaneous
Print Border
Print In Color

Keep synchronized with Current Diagram

’ Load from Diagram ‘ ’ Save to Diagram ‘ | Close | | Cancel ‘
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Details... 4

Page Setup save to Current Diagram
=-Ff Set Page Style Sheet p Print Orier

Page Setup save to Cumrent Diagram
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Exercise E@m

ﬁ Lets try to create the following Tables, Columns,

Primary Keys and Foreign Keys using ERwin:
BOOK CHAPTER
PK | Bookld PK | Chapterld
<
BookTitle FK1 | Bookld
Summary ChapterNumber
ChapterTitle




PK

BookTitle
Summary

PK

FK1

CHAPTER

Chapterld

Bookld
ChapterNumber

ChapterTitle




Create Tables and Columns

g CA ERwin DM - [Model2 : ER_Diagram_163 * ]

File Edit View Diagram Model Actions Tools Window Help

DEA 2 BE 0O - BRLS % S Use the “Entity” Tool in order} = -

€& EHEE sl QARG . ONEE to Create New Tables
Model Explorer X
i |

- Model_2 BOOK

@ Annotations
@} Datatype Standards

i¥ Default Values Bookld CHAPTER

[+ Domains
[+ % Entities )
& % ER Diagrams Boo kT |‘tle C h = pte rl d
Model Sources
@} Naming Standards S umma
g Y ChapterNumber

@ “¥ Relationships
[ Subject Are :
5 AF Themes ChapterTitle
s Validation Rules

41

9

41
1
o
o

Use <Tab> and <Enter> in order to give the
Tables a Name and to create Columns.
Use the <Arrows> to switch between the

Columns inside a Table -

N




Create Primary Key (PK) — Foreign Key (FK) Relationships

3, CA ERwin DM - [Model2 : ER_Diagram_163 * ]

File Edit View Diagram Model Actions Tools Window Help
DEA BB QO B LN ’1.(_-‘ J % - | Use the “Relationship” Tool in order to Create a Primary Key
& el QRAQUAG - 0 F B (PK) — Foreign Key (FK) Relationship

]

Model Explorer g x
3B D
= [ Model 2 CHAPTER
ﬁj Annotations
G D e Sasihoth Chapterld
& % Domains
% % Et;tit;s BOOkld Cha pterNumber
[ iagrams | 4 .
- ity BookTitle hapter ] tle
SR summan R
& Themes

&7 Validation Rules

Click first on the PK table and then on the FK table using the “Relationship”
Tool. The Relationship Connection is then Created Automatically




Set Data Types

Make sure to set
proper Data Types

LI Entity 'BOOK" Attribute ‘Bookld’ Editor = 1=

V]

Entity ‘BOOK' Editor = =

| &5 | < Enter filter text
A¢ | = nter filter text X
IEI | z% | S | | @ Siater fer = ‘ParentD ‘Logical Data Type ‘Primary Key ’Foreign Key ‘Logical Only ‘
Name |Logical Only 2 Bookd Hp<defa... o|CHAR(®) v| I
=] BookTitie ] &, <defa... |w|CHAR(18) || [T i
Summary E’? <defa... ﬂ CHAR(18) ﬂ I 1
"""""" [ |
[ Volumetrics :Deﬁnib'on I Style l o I Where Used I UDP l History [ Notes ; General | Constraint I Link I Key Groups_l Style l Definition l Where Used l UDP l History I (I ] L
Volumetrics Domain Name: [@él 'I BookId ‘
Initial Row Count : o3 | % % Logical Data T
: ogical Da e
Max Rows E]---El? <default> ° ”
Growth By Month i """ EIQ Blob .—D CHAR(18) Y
... ¥y Datetime

Null Option

iy e | Everna ]

You may also Double-click (or Right-click and
select Table/Column Properties) on Tables et
and Columns in order to change different | ot ¥

| Attributes, eg. Data Types, etc. |
\ | N | % —

Details... atails
= 4 I Details... 4




Entity 'BOOK" Attribute '‘Bookld" Editor

Attribut

Entity: |Folo v
‘E‘EI%'L’] mlv'i N il%l@ ’Enferﬁfertext
Name lParent Domain I Logical Data Type ‘ Primary Key IForeign Key I L
= BookId El._,<defa... lIINTEGER ll 74 .
BookTitle EI._,<defa... lIVARCHAR(SO) ﬂ (| -
Summary E‘._, <defa... ll CHAR(1000) ﬂ ] .
< >
......... ]
General | Constraint | Lik | Key Groups | Style | Definition | Where Used | UDP | History | Notes |
Domain Name: l@dl 'I BookId |
Dg %EII Ez = Logical Data Type
o <defaul
]9 Biob | mTEGER [v]
Dgg Datetime )
D Number Null Option
3 D';"iﬁ String Not Nul [+]
;@] Pgoeteit 7]
Logical Only: | | | | |

Close

|| Cancel

Details...

eS

B

Entity '"CHAPTER' Attribute ‘Chapterld’ Editor

Entity: ’CHAPTEQ

[v]

EICIEER IR AL ‘Entef/i’tertexf
Name IParent Domain |Logi| Data Type IPrimary Key ‘Foreign Key IL
= Chapterld E!._,<defa... lIINTEGER l‘ v -
BookId E._,<defa... lIINTEGER v o v
ChapterNumber E'4_,<defa... lIINTEGEl l‘ o o
ChapterTitle E!._,<defa... lIVARCHAR(IOO) l] | m
< >
| T T T T T T
General | Constraint | Link | Key Groups | Style | Definition | Where Used | UDP | History | Notes |
Domain Name: [@l ’l Chapterld |
D;g %; EEd — Logical Data Type
o <default>
[]4 Blob | mrEGER | +|
----- ng Datetime .
''''' 0 Number Null Option
[ % string Not Nul L]
moge: (] Tpeta...[ v
Logical Only: | | O | |
Close | ’ Cancel ‘
Ik ]

Details... y






More Tables...

We can extend our Database Design/Modell with, e.g.:
* AUTHOR
 PUBLISHER

 CATEGORY (e.g., Programming, Control Systemes, ..)

(You can try this on your own)
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Create SQL Script

Make sure you are using

Select “Forward Engineering”
and “Schema...”

4, the Physical Model
File Edit | View | Diagram Model Actions Tools Window Help = CA ERwin DI
! Logical Model  Ctrl+Shift+L | L3 to o [[{] R _ File Edit View Diagram Model | Actions | Tools Window Help
7| v | Physical Model Ctrl+Shift+P | — - :
i Lo Lk BERED ‘aE 8 B R @ B 3§ Target Database... |
isplay Leve =
Model Ex i .
P Toolbare , ’ @ _@K é,ﬂ : Q Q Transformations » | [B ~ | Physical ..
—— Windows N Model Explorer 2 x % Database Connection... ’
| | 455 @ Reverse Engineer... g
Forward Engineer Schema Generation , I Forward Engineer > l & Schemat
2 A =
fa Complete Compare...
Option Set: | Default Schema Generation v Open... Save Save As... Delete gregates |
notations Manage Snapshots E\g} Check Model
Options | Summary | Comment alicati‘on Roles Design Layers » Forward Engineering Templates...
SQL Server 2012 Schema Generation Table semblies
Security I~ Pre-Script ~ /mmetric Keys SQL Server Schema Generation Preview = = “ |
Server [ Post-Script Hifinstac >
m A@l %e’ g
By e (4] o8
[V Table CREATE TABLE [BOOK]
Column [~ Procedure (
iew : BookId int NOT NULL
}/r:edv;x rFun§§on {B::kTi%le] t:rchartso) NULL
Referential Integrity [ Partitons . . EONSTRALRT [XPKBOOK] :S?ﬁﬂﬁ?‘lgs"’uﬂg#'n ([BookId]
Trigger [4Table Validation Select/Deselect different Options |,
QOther Options e (@ Create . .
i e— in order to make your script the
I~ Physical Storage . “ . ” . EATE TABLE [CHAPTER]
[ Drop way you want. Click “Preview” in _
rae (optertel ) e
& order to see the reSUIts' [Chasteriitle] uarchar(ﬂ]l,l) NULL ,
> [BookId] int NULL
CONSTRAINT [XPKCHAPTER] PRIMAR; . i T
Database Template: | SalServer2012.fet Browse... Ed... Reset (Lenapter ) eeni [rs) roreren ey CHICK “Save” when you are
[BOOK]([BookId]) o o . .
Table Filter: 2/2 P on oeLere no acrron satisfied with your Script
ON UPDATE NO ACTION
Filter... Owner Override... | | Preview... Print Report... | |Generate... Cancel Table Fiter: 2/2 e W







SQL Server

Execute the SQL Script within SQL Server
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Microsoft SQL Server

Management Studio ‘\

Database Engine

File Edit Views Tools Window

= NewQuery [y | [ =
Object Explorer __ Object Explorer Details |

Connect ~ 37 [z = =1 .55 D @ A & T [Z] 58  search =
= |45 PC8823S\DEVELOPMENT (SQL Server 10.0.0 A | | pCgg235\DEVELOPMENT (SQL Server 10.0.2531 - sa)|Databases\TEST
= [ Databases L
=+ [ System Databases Name Policy Health State
+ | ] SCaDa __d Database Diagrams
= i Tables
#= |_J Database Diagrams A Views
= [ Tables 4 Synonyms
* -—JJ System Tables 1 Programmability
H H = dbo.CLASS 3 "
A Service running on the @ D3 doo.SCHOOL i Service Broker
- = 3 Views
computer in the background % [ Synonyms
# [ Programmability < >
* 3 Service Broker —_— e
# [ Security ~ 3 TEST
< >

Ready

A Graphical User Interface to the database used for
configuration and management of the database




Microsoft SQL Server Management Studio

oft SQL Server Management Studio [r|[-= ||&|
dit

-~

View Query Debug Tools Window Community Help

%% | scHooL - | ¥ Execute b v I3 & Uy EA[EHEN = 2 |EE AR
ObjedVQ{rjrr SQL Se rv SQLQueryl.sql - P...SCHOOL (sa (52))"| B ~ X ||Properties -~ 3 x
C - === aslect & fom SCHOOLI Tl Current connection parameters ~
(& (8 PC88235\DEVELOPMENT QL Serve Al
= [ Databases 2 A - e Stat
1 # [ System Databases '—ggre_gé € =tatus
@ | LIBRARYSYSTEM .t Connection fi
. Elapsed time 00:00:00.0270016
= | SCADA -~ - W y Q y h F
Our Datd hase rite your uer ere | Finish time  20.03.2012 08:28:1}
+ [ Database Diagrams B Name -
= [ Tables Rows returne: 4
# [ System Tables Start time 20.03.2012 08:28:11
= = dbo.CLASS State Open
= = dbo.COURSE E Connection
You 5 =1 dbo.GRADE — Connection n PC88235\DEVELOF
= = dbo.SCHOOL : < ‘—— — > E Connection Details
= = dbo.STUDENT Connection e 00:00:00.0270016
Ta bI@Sﬂ dbo.STUDENT_COUR 3 Results | [1y Messages Connection fi 20.03.2012 08:28:1}
= = dbo.TEACHER Schoolld SchoolName Description Address Phone PostCode PostAddress Connection n 4
= [ dbo.TEACHER_COURS 1 1 .................. TUC The best school Telemark NULL  NULL NULL Connection s 20.03.2012 08:28:1°
w3 Views 2 2 MIT OK School USA NULL  NULL NULL Connection s| Open
= p—— Synonyms N 3 3 NTNU The second best school  Trondheim  NULL  NULL NULL Display name PC88235\DEVELOF
@ G Programmability 4 a4 University of Oslo  The third best school Oslo NULL  NULL NULL Login name |sa
+ [ Service Broker — ——— -
- — Server name PC88235\DEVELOSR
+ [3 Storage _ : 10.50.1600
. Server versior 10.50.160C
@ 2 Security 5 | The Results from your Query Server verstor| 105010
@= | TEST jc;;lcn racir
@ | J WEATHERDATA , SPID 52
# [ Security Name
%‘ \—‘:‘ iervrer ?bjects - The name of the connection.
< | T " » @ Query executed successfully. PC88235\DEVELOPMENT (10.50 ... | sa (52) | SCHOOL | 00:00:00 | 4 rows

Ready Lnl Col 21 Ch21 INS




Microsoft SQL Server — Create a New Database

1 New Database = || 5
Select ( ; =
T Sew - D
=4 Options 2
A Filegroups Gatabase name: LIBRARYSYSTEM )
Owner: <default> @
-
-z Microsoft SQL Server Management Studio
File Edit View Debug Tools Window Comn Database files:
S NewQuery [y | [ | & = Logical Name File Type  Filegroup Initial Size (MB)  Autogrowth Path
Object Explorer - LIBRARYSY... Rows ... PRIMARY 3 By 1 MB. unrestricted growth @ C:\Hans-Petter\MSSQL\DAT.
— LIBRARYSY... Lo Not Applicable 1 r 10 percent, unrestricted growth { C:\Hans-Petter\MSSQL\DAT.
Connect~ 37 33 Z1 =5 ° | > emesbicied gonth (B
= Lb PC88235\DEVELOPMENT (SQL S(EDLELJ\O.SO.IGOO - 9
=l | Databases
= 4 New Database... ) 1 d b
~
@ — Name you database
@ | ttach...
= Ca 9 Restore Database... Connecs . .
= 3 9 Restore Files and Filegroups... s a CCO rd I ng tO yo u r P rOJ ect
erver:
= 3 F \
g Start PowerShell PC88235\DEVELOPMENT
- Connection:
Reports > sa
Refresh =7 View connection properties
Progress
Read}' « I »
[ Add ] Remove
[ ok ][ cancel
Output

Ready




A Microsoft SQL Server Management Studio
File Edit View Debug Tools Window Help

Pl it T e @ | ) NewQuery [y ) i
Object Explorer

Connect~ 3 &) m 7 2] .5
= LB MACWINS\SQLEXPRESS (SQL Server 12

=] Databases
= 3 Systemr New Database...

1 1

|| b

Open SQL Server and
create a “New Database...”

= I d ma

You are Finished. Start inserting
some test data, etc.

MyDatabaseScript.sgl - MACWINS\SQLEXPRESS.BOOK_STORE (sa (54)) - Microsoft
Open the SQL Script in order
to insert the Tables in SQL
Server

roject Debug Tools Window Help —
] NewQuery [y rfyvfy 5y % 5a |9 -4 2 =

+/| ¥ Execute B Debug = 35 = JT3

= | JJ BOOK_STORE
[_1 Database Diagrams 1 =F o1 | ]BOOK_STORE
= [ Tables
+ [ System Tables
| 1 FileTables
=1 dbo.BOOK
] 3 Columns

Object Explorer v X MyDatabaseScript.s...OK_STORE (sa (54)) X
Connect~ 3 %) m 7 2] .5 |
5 [ MACWINB\SQLEXPRESS (SQL Server 12f] 7 CREATE TABLE [BOOK]

]

? Bookld (PK, int, not null) = [ Databases [BookId] int NOT NULL |,
=] BookTitle (varchar(50), null) @ [ System Databases [BookTitle] varchar(5@) NULL ,
=] Summary (varchar(1000), null) = | J BOOK_STORE [Summary] varchar(108e) NULL ,

go

@ 3 Keys (1 Database Diagrams CONSTRAINT [XPKBOOK] PRIMARY KEY CLUSTERED ([BookId] ASC)
=+ [ Constraints = [ Tables )
%, l__:‘ ITr(ijggers # [ System Tables g
+ Ndexes R
:; j Statistics ey FileTables -]CREATE TABLE [CHAPTER]
= =1 dbo.CHAPTER & (3 Views ‘
= 3 Columns & 3 Synonyms [ChapterId] int NOT NULL ,
? Chapterld (PK, int, not null) @ [ Programmability [Chapterhumber] int NULL ,
=] ChapterNumber (int, null) @ [ Service Broker [ChapterTitle] varchar(1@@) NULL ,
=] ChapterTitle (varchar(100), null) [+ [ Storage [BookId] int NULL ,
¥ Bocokld (FK, int, null) @ [ Security CONSTRAINT [XPKCHAPTER] PRIMARY KEY CLUSTERED ([ChapterId] ASC),
@ 3 Keys = 3 Security CONSTRAINT [R_5] FOREIGN KEY ([BookId]) REFERENCES [BOOK]([BookId])
= Ca Censtraints @ G Logins ON DEL%TE NO ACTION
:i: : :;ge?(:;s @ [3 Server Roles ,] ON UPDATE NO ACTION
; 1 Statistics # [ Credentials i

m 73 Server Nhisrte
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ldentity (1,1)
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Qe aqEQ OEFEDE B rhyse -

. i Z
R—— Setting the Identity(1,1)
g y )
- P ty in ERwi
8 5 roperty in ERwin
Bookld
: i a
BookName | 2
~~~~~~~~~ < Table: BOOK
®|eg o T |8l S E %8| lEm’e,r filter text
Physical Name lDomain Parent ‘Physical Data Type JPrimary Key ;Physical Only ‘Foreign Key ‘
=8 Bookld 8, _default_ |« integer [v v I
BookName E'?_default_ | varchar(50) v ] (]
SQL Server Schema Generation Preview % O X
e = < . - e ]
‘ 3 | | = 5 | @ :léﬁ 8 ﬁ “gl_'] '% General SQLServer Constraint Link  Indexes Style Comment WhereUsed UDP  History Notes Extended Notes
7 7 Datatype Collation
IERERTE TABLE BOOK Physical Datatype || integer | v L’ ’J
BookId integer NOT NULL IDENTITY ( 1,1 il Optiod |Saf Nott | V] | |y
) Volumetrics XML Schema Collection |, v
BookName varchar(58) HNULL , idth ! :
CONSTRAINT XPKBOOK PRIMARY KEY CLUSTERED (BookId ASC) tustotl : % || ittt hd
) Percent Nul Populate All Rows With Default Value
go Options 1 | D ‘ l
Row GUID : vl i _
H E] : Expression
Sparse —
Is Sparse Column Set O & | % I @ I
Enter SQL text here... A
Identity
Generated Identity '1—:'0
Starting Value 19 1
Increment By Eld 1 = S ¥
Is Not For Replication 1 O
Persisted H ‘ O ‘ ’
Close Cancel
Table Fitter: 1/1 ' [ 1 .
Generate... ‘ Close @ I Detais... | >







Exercise
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STUDENT Database Design & Modelling Exercise

Studentld bt |
Classld (FK) |
StudentMame |
| StudentNumber |
l TotalGrade STU DENT COURSE ] = |
| Address o Studentld (FK) e |
| Phone - @ Courseld (FK)
‘ EMail |
|
: |
O SCHOOL :
R COURSE Schoolld CLASS
Sadeld Courseld : SchoolName Classld :
Studentld (FK) @ « Description & o |
Srdent “'::K)) CourseName | Seorpt Schoolld (FK) |
Grade Schoolld (FK) | PhOMG ClassMName
Comment Description | Posttode Description
T ta Tyttt SN PostAddress
Y
TEACHER_COURSE MESCHER
Teacherld (FK] ﬂ eachonld
| Courseld (FK) » Schoolld (FK)
Create this Example using ERwin. ', B‘Zas‘i?ie;i'iime
Create a Script and execute it within SQL Server 3 SeSCnPton
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