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CPSC 450 Database Design Exercise Lab 1

e Where: Technology Building #113 (Tech. Lab)

e Before you come to lab, you need to know the followings:
o Read text book Chapter 3 and 4: ER and EER modeling.
o Read ERwin documents at http://www.ca.com/us/data-modeling.aspx
o Valid UB account and Oracle Database account
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About ERwin

ERwin is one of the most popular software for data modeling throughout worldwide. ERwin, manufactured by CA
(Computer Associates), supports many database related works including database design, logical data modeling,
physical data modeling, and reverse engineering for a variety of DBMS such as Oracle, DB2, Sybase, SQL Server
and others. ERwin is not free software, but commercial product. ERwin is installed on computers in Tech 113 lab
under University Associate program with CA.

The objective of this lab exercise is for you to acquire the essential skills for creating ER/EER diagrams using
ERwin. You will learn the skill to carry out the following tasks:

e Configure ERwin display environment (Tutorial 1)
Create new entity types (Tutorial 2)
o Define key/non-key attributes.
o Set data type for each attributes
o Create new data type and define its domain
o Create 1-n relationship among entity types (Tutorial 3)
o Set the cardinality
o Choose between identifying/non-identifying

o Create m-n relationship and apply transformation (Tutorial 4)
e Generate DB schema (Tutorial 5)
e Create EER diagram (Tutorial 6)

For more information on using ERwin Data Modeler, please refer to the ERwin DM Implementation Guide available
under ‘Start — All Programs — CA — AllFusion — ERwin Data Modeler r7 — ERwin DM Implementation
Guide’


http://www.ca.com/us/data-modeling.aspx
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Let’s look at the description of SALES database and try to understand it. This includes entity types, their attributes
and data types, key attribute (underlined), and some constraints. Notice that the key attribute must not be null. We
are going to create ER diagram using this example.

To start ERwin: 'Start — All Programs — CA — AllFusion — ERwin Data Modeler r7 — ERwin Data Modeler

r7’ {Clicking this shortcut will open up ERwin}

SALES Database Definition

CUSTOMERS

(
cust id varchar (10) NOT NULL ,
cust name varchar (50) NOT NULL ,
cust address varchar (50),
cust city varchar (50),
cust state varchar (5) ,
cust zip varchar (10),
cust country varchar (50),
cust contact varchar (50),
cust email varchar (255)

)

ORDERITEMS

(
order item number NOT NULL
order num number NOT NULL
prod id varchar (10) NOT NULL
quantity number NOT NULL
item price number (8, 2) NOT NULL

)

ORDERS

(
order num number NOT NULL
order date date NOT NULL
cust id varchar (10) NOT NULL

)

PRODUCTS

(
prod id varchar (10) NOT NULL
vend_ id varchar (10) NOT NULL
prod name varchar (255) NOT NULL
prod price number (8, 2) NOT NULL
prod desc varchar (255)

)

VENDORS

(
vend id varchar (10) NOT NULL
vend name varchar (50) NOT NULL
vend address varchar (50),
vend city varchar (50),
vend state varchar (5) ,
vend_zip varchar (10),
vend country varchar (50),

Try to create the ER diagram on your own so that you learn how to create ER diagram based on a given
database. If you have trouble understanding this example, a final ER diagram is available for your reference at the
end of this document.
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Tutorial 1: Configure ER Display Environment

University of Bridgeport

1. Create a new model with ‘File — New’ |
e New Model Type: Select ‘Logical/Physical’ (NewMode‘ Tpe ‘ x|
s s  Logical " Physical
e Target Database: Select ‘Oracle’ and 10.x i Ehused el |
° Chck ‘OK, [ Create Using Template:
N T
< ) Logical: A conceptual model that contains |
oA | objects such as entities, attributes, and key |
I Eemove Browse Eile Spstem... Browse AlFusion M.
I gr_oups . I Creates a new model with both logical and physical levels [AllFusion ERwin DM
I Physical: A database-specific model that I classic) and defauk setings
: contains objects such as tables columns and :
[ Target Database
: datatypes : Databaze: Oracle ‘I Wersion: 10 -
S -
2. From ‘Format - Entity Display’ menu, change “Entity Display” as follows:
o Check ‘Attribute Datatype’ . bata Modeler by CA - [Model_1 : <Main Subject Area]
° Check ‘Primal‘ Ke Desi natOI". FDrn.mt Model Tools Services Window Help
. ‘ y y g , Display Level ’E|..|Qa‘|§
e Check ‘Foreign Key Designator (FK)’. Rolename/attrbute
° Check ‘ShOW Migrated Attributesy Relationship Display ¥ v Attribute Datatype
: Stored Display Settings. .. At.trlbute Doma\r.v
v Primary Key Designatar
Preferences. .. w Foreign Key Designator (FK)
Default Fants & Colors... Alternate Key Designator (AK)
Align or Space Evenly ::‘:LMI::UH
iaroup/Ungroup i
m v Show Migrated Attributes
Show Page Grid
3. From ‘Format - Relationship Display’ menu, change “Entity Display” as follows:
° Check ‘Verb Phrase’. hata Modeler by CA - [Model_1 : <Main Subject Area]
Format Model Tools Services Window Help
Display Level >E |..|@\Q![
| Entity Display L T TR
| Relationship Display (3  Verb Phrase
Stored Display Settings... ;:;:::‘::I Integrity
Preferences. .. v Subtype Discriminator
Dtz i i oo Show Dangling Relationships
- Align or Space Evenly 3 .
IR e
v Show Shadows
Showe Page Grid
4. From ‘Model — Model Properties’ menu, select the ‘Notation’ tab as follows
e Logical Notation: Select ‘IE ’, (i.e., Craw x|
Foot _nOtatlon’ Tor both |Oglca| and phySICaI notations. ) General | Definition Natation | Defaits | 21 Derawits | voe | mistory ... L |+
e Physical Notation: Select ‘IE * st Hotaion
£ IDEFTX [Integration DE Firition for Information Modeling)
@ IE  [Information Engineering]
~ Physical Hotation
£ IDEF1% [Integration DEFirition for Information Modeling)
& |E  (Information Engineering)
£ DM [Dimensional Modeling)
OK I Cancel
5. Save.
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Tutorial 2: Create New Entity Types

Step 1: Create Entity Type

e To place a new entity onto the model, click the entity icon ( E) on the tool bar (IJJ L O LR ), or
right-click on the word Entity in the Model Navigator. If you click on the entity icon, you then should
click on the Display Window where you would like the entity to appear.

"= AllFusion ERwin Data Modeler by CA - [Model_1 : <Main Subject Area>*] =] |
% File Edit Yew Format Model Tools Services ‘Window Help = ﬁ'lﬂ

twB|saaks Frae/oeaaaanm|B: o ||[sEanth:
[Wicrosoft Sans Seriz[10 j‘@“—‘i!ﬁiﬁ! HJﬁﬁ b |30E :3:“|

do|d/[sE BCcum 28| | |#aza2nenrnEeE#
=l x] .

BT

2[4 Model 1
‘Ef Dietault Values
Eﬁ' Domains
ﬁ Entities

- E/2

Model Sources
©LF Relationships
B[ Subject Areas
E @ Transforms
@ Walidation Rules

4 »r
[ Model | [3 Subiest frea | \ Displavl

[ready [ || loracie 100 A

e  The default name will be [E/X] where ‘X’ is sequence number, e.g. ‘2’ in this example. The entity
consists of three parts, ‘Entity Name’, ‘Primary Key Attribute(s)’ and ‘Non-Primary Key Attribute(s)’.
You can move each part by pressing ‘TAB’ key.

e  Press tab key until the entity name is highlighted, and then enter the entity name, ‘CUSTOMERS’.

e Toedit an existing entity, right-click on the entity and select ‘Entity Properties....”. Then, double click
on the entity. The Entity Editor will be shown.

" AllFusion ERwin Data Modeler by CA - [Model_1 : <Main Sub = |EI|5|
S, File Edit Wiew Formst Model Tools Services Window  Help =1l

DB 3 AR LN EFRZR OO AAANAD|BE g o|[xEauh:
¥icrosoft Sans Seriz[10 j||§||-ﬁ!£!ﬂ! ”Jﬁﬁ 3+ 38 ‘3‘{ :I:‘-‘

Joad/sE|cem BN ¥ | |gazruenrnEeE 4|
— I« <
|18 % | . _ Enities ]
=-[9 Model T Erity  [CUSTOMERS -
Lo Default alues I J
15 Domains Mame:  [CUSTOMERS
Entities —
5 CUSTOMERS Tefinition | Volmetrics | ¥ote | Hote 2 | Hote 3 | vne | .. 1 [

Model Sources

G i i =]
: f Relationships Defiritior: il“_\jlil
[ |

Eé Subjsct Areas
@ Transtoms
LB alidation Rules

4
[ Model | [3 Sublect Area ; Displayl f

|ready
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Step 2a: Attributes with Built-In Datatypes

e Toadd primary key, enter the name of primary key attribute, i.e., cust_id.

CUSTOMERS
Brust_id

e To add non-primary keys, press the tab key to highlight attribute box, where you can add non-primary
key attributes. Type the attribute name and enter, continuously, i.e., cust_name, ..., cust_email, then

enter ESC.
CUSTOMERS

Boust_id

Cust_narne
cust_address
cust_city
cust_state
cust_zip
cust_country
cust_contact
cust sl

e To change the DataType of an attribute, right-click on the entity and select ‘Attributes..’. Then, double
click on the entity. The Attribute Editor will be shown.

attributes =]
Entity: |cusTOMERS =] _|
Atribute Gemeral Datatype I Constraint I 600 lj_’|
cust_i D atatype:
— WARCHAR[TCY
cust_address SO0
) -
st ity BINARY :I
c:ust_sFate BINARY()
cust_zip RONIF&R ﬂ
cust_country .
cust_contact R Hiet il
cugt_email
Mew... | Rename... Delete
HReset... | ok I Canicel |

e Select the attribute and choose ‘Datatype’ tab. Then, select appropriate DataType from the list. If the
assigned datatype has parameters (e.g. VARCHAR(xxx)) enter the wanted value between (). Repeat
this for all table columns

e Check 'Not Null' if the attribute should not be null.

e Once you have created the 'CUSTOMERS' entity, save the file in your home directory, and then define
all the other entities. (You need to save your file frequently)

Step 2b: Attributes with User-Defined Domain (AKA. Validation Rules)

Often we need to restrict our domain to specific values. For instance, if we want to restrict the values of

‘cust_country’ in the CUSTOMERS to ‘US’ and ‘Canada’ only, we can define a new data type by following the
following steps:

1. Double click on CUSTOMERS entity type to bring up the Attributes dialogue box
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2. Click on the ‘General’ tab and click on [...] to bring up the ‘Domain Dictionary’ dialogue box

[accributes x|
Entyr  [CUSTOMERS =
Attribute £ | @l General I D atatype I Constraint I Delinit...; ‘I >
-& cust_id Domain

cust_name ort N
cust_address (f-‘ Alphabeticaly ¢ Hierarchicaly {[ =
cust_city _— N
cust_state ks,

X 2 Bicb

=) .

cust_contact D) Datetime:
cust_gmail

i Number
%'fc String

leon:® Iﬁq Drefault <unknowns lcon j _I

Hew I Fiename Delete I ™ Brimary Key ™ Logical Only

Beset.. Cancel |

3. Click on ‘New’ button to bring ‘New Domain’ dialogue box. In ‘Logical Name’ text field, type
‘AllowedCountry’ then click ‘OK’. ‘Physical Name’ will automatically be filled.

q
e [iogen s
B i~ Domain Parent
+ Alphabetically ¢ Sort oK. | ]
Dramair |V & Alphabetically ' Hierarchically |
Cancel
=T Py« default> J
L] =]
5 Datetime o Blob I

g Datetime

# Mumber = Numb
%fc Stiing §F u.m o
B Stiing

T

Mew. Fenamm | IA”DWEdCUUHlW i
Physical Mame:

Resat.
LI IA\IDwedEUuﬂlry

_I—I

4. From ‘Domain Dictionary’ dialogue, select ‘AllowedCountry’ from the left-side Domain list and select
‘Constraint’ tab. Make sure ‘Validation Constraint’ is checked and then click on the ‘...’ next to it.

x
Edit Mnde: Lagical j' Corstraint I Defirition | Nutal upp I dl
Sort
’V('- Alphabetically " Hierarchically | v Validation Constraint
D amnair
i -
IEI? <defauls Hame Valid 1=l
? :
@ Blcb |
&5 Datetime 3
%F MNurnber 8 =
ke Sting —v Default
Namne:
Default I VI |
Mew... | Bename.. Delete
Reget... |

ok | Cancel |
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5. From ‘Validation Rules’, click on [New] to define a new validation rule as following then click [OK].
Logical textfield > AllowedCountryRule.

6. Select the validation rule that we just created. In the ‘General’ tab, set ‘Type’ to “Valid Values List’. In the
Valid Value table, type ‘the united state’ and ‘canada’ then click [OK].

x
Walidation Name Walidation Fule
f ZAMField ame N [the: unite ‘caniadal Mew...
Bename..
Delete
General I Definition | uop I
Tipe g—
IV(" UserDefined i Min/Max ((;' !)id\p’alues List ‘
N
Walid Value ¥ Quate [~ NOT
iy it
the united state  |the unfted state
canada canada
Ls | Onl el I L.
[~ Logical Only elete rmporl
Cancel |

7. Click [OK] to close the Domain Dictionary dialogue.

8. In Attribute dialogue box, make sure the ‘cust_country’ is mapped to ‘AllowedCountry’. Select
‘Constriant’ tab, you will see the new rule is now bounded to the ‘cust_country’. Click [OK] to close the
attribute dialogue.

9. Save.
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Tutorial 3: Create 1-n Relationships

Once we have designed the entities, we need to define the relationships between them. We must link primary and
foreign keys, and link the relations together using the correct cardinality. Here are the relationships (you can give
them your own names):

e Order has a 1..N relationship with Orderltems, so FK_Orderltems_Orders FOREIGN KEY (order_num)
REFERENCES Orders (order_num);

e Orderltems has a 1..N relationship with Products, so FOREIGN KEY (Orderltems_order_item) in Products
REFERENCES Orderltems (Order_order_item);

e Customers has a 0..N relationship with Orders so FOREIGN KET (Customers_cust id) in Orders
REFERENCES Customers (cust_id);

e Vendors has a 1..N relationship with Products, so FK_Products_Vendors REFERENCES Vendors
(vend_id);

Identifying / Non-identifying relationship

vAg¢
DA

Upon the creation of an entity, all the entities are created as strong (independent) entity by default, shown
as rectangle. To create weak entity, we use 'identifying relationship' to turn the child entity into weak
entity. Once an identifying relationship was created, the primary keys of the parent entity will be migrated
into the child (weak) entity's primary key area as shown in yellow color in this figure. A weak entity is
identified as round-corner rectangle.

JPOERS
Farder_num: NUMBER
1. Click on the 'identifying relationship" icon (1 ) et

2. Click on parent entity (strong entity)
3. Click on child entity (weak entity) conting

ROERITEMS

Border_item: NUMBER
order_num: NUMBER (FK)

Weak Entity

prod_id: YARCHAR(10)
quantity: NUMBER
itern_price: NUMBER(B.2)

|
|
|
|
|
|
|
|
|
|
|
A weak entity can be created in 3 steps: ordler_date: DATE Strong Entity :
|
|
|
|
|
|
|
|
|
|
|

Create “ORDER contains ORDERITEM” Relationship

1. Complete Tutorial 2.
2. Click on the Identifying Relationship icon (I_fh)

3. First click on ‘ORDERS?’ (target entity, or strong entity) then click on ‘ORDERITEMS’ (destination entity, or
weak entity). In case that destination entity (ORDERITEMS) has the same attribute of parent entity
(ORDERYS)), i.e., order_num, you will see the following pop-up window. You can select ‘Replace child
attribute with FK attribute’, and then ‘OK’.

Key Migration Conflick 1[

The child entity 'ORDERITEMS' already contains an owned attribute with
the name 'order_num',

Would you like to:

~Migrate Key Option

' Replace child attribute with FK attribute, ™ Don't ask again,

" Rename child attribute: Iorder_num

" Rolename migrating attribute: Iorder_num

Cancel




CPSC 450 Database Design Exercise Lab 1

University of Bridgeport
4. Relationship a Name: ORDER contains ORDERITEM

5. Cardinality: One or More

6. Verb Phrase: Set ‘Parent-t0-Child’ to ‘contains’ and ignore the ‘Child-to-Parent’ field.

Relationships

x|
FRielationship: IF!B [ORDERS ta ORDERITEMS] j
Hae: [ORDER: contains DRDERITEM Hew... Delete |
General I Definition I FRolename | Rl Actions I upp |
~Verb Phrase
Parent-ta-Child: LChild-to-Parent:
containg =] ’ =]
[ Relationship Cardinalit

Summary: One-to-One-or-More (F]
[ Cardinality Relationship Type
£~ Zemn, One of More

Mulls—————
& One or More (] & Identifying £ Hulls &lowed
" ZeworOne [2) = Non-ldentifying £ Mo Mulls
£ Exactly

[~ Logical Only

Reset Cadinality

Cancel

7. Click [OK].

To change the relationship name, cardinality, or relationship type at a later time, simply double-click on the
relationship to bring up the “Relationship Properties” dialogue box to modify the values.

8. Save
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Tutorial 4: Create m-n Relationships and Apply Transformation

University of Bridgeport

Step 1: Create m-n Relationship

1. Create EMPLOYEES and DEPARTMENTS entities using the following definition:

EMPLOYEES
(
ssn varchar (10) NOT NULIL,
emp_ address varchar (10),
emp_ fname varchar (50),
emp lname varchar (50)
)
PROJECTS
(
prj id number NOT NULL,
prj name varchar (50),
)

2. Click on the ‘Many-to-many relationship’ icon (E) .

3. Firstclick on EMPLOYEES then PROJECTS.

e Name: EMPLOYEES works on PROJECTS
e  Parent-to-Child: work on
e Click [OK]

Your screen should look like this:

== AllFusion ERwin Data Modeler by CA - [Model_Z : <Main Subject Area>"*]

|
Belationship:  [RJ2 [EMPLOVEES to PROJECTS) =
Name: EMPLOYEES norks on PROJECTS Hew Deets

Genersl | Defntion | Folename | Al Actions | UDP |
[ Vetb Phiase

Parerito-Chit ChidhtoParert

otk o] =] | I=|

i Corinai

Summan; Wanytohang
Cardinalty
& 2210, Ore or ore

Fielatiorship Tvpe

il
3 Uiz el oz 2 € Idenifying & Mulls Allowed
£ Zoro or ne 2]  Norldentiping, | £ Hakiuls
~ Exsctly
I Logisal Oy Fisset Corcinslty
=101
=181

%Ei\e Edit Yiew Format Model Tools Services “Window Help

lasBal|s|ss

ﬁ*ﬁ‘@"@.‘Qa!@|E!|ILugical V”JJ’EE&'—.}.HN

x|
| |8 % |
=3 Model 2

Lo Defaul Values

5 Domains

EX Entities EMPLOYEES

A Moadel 5

B% F!:IE-Enrwzl'l:\rl;::S e e on pROJF?TS
0 [ Subject Areas emp_frame et BEpri_id
@' Transforms emp_lnarme pname
LB Validation Rules ermp_address

[ Model IE Subject Aiea

A

4
Displayl

10
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Step 2: Invoke ‘Many-to-Many Transform Wizard’
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1. Select the ‘work on’ relationship and then click on the ‘Many to many transform’ icon (E) to perform
transformation. In case you don’t see the transform toolbar, you should be able to enable the toolbar by
checking on menu ‘View—>Toolbars=> Transforms ’.

2. Follow the ‘Many-to-Many Transform Wizard’,

Now your screen should look like this. A new entity type, WORK_ON,
is created by the wizard and the primary key from both entities are now part of

Click on [Next]

Click on [NEXT]

Entity Name: WORKS_ON, then click on [NEXT]
Click on [Finish]

EMPLOYEES
s | PJFF:TS
emp_fname ok ojn " Bpriid
emp_Iname I phame
emp_address
WORK_OMN
Besn (FK)

the primary key of the new entity. You can further modify the cardinality by double
clicking on the relationship you intent to change. See Tutorial 2 for how to do this.

3. Save

Tutorial 5: Generate DB Schema

Bpri_id (FK)

A new entity has
been created!

Steps:

1. Complete Tutorial 2

2. Switch to Physical Model. From menu bar click ‘Model - Physical Model’

3. From menu bar click ‘Tools = Forward Engineering = Schema Generation’

4. In Forward Engineering Schema Generation dialogue box, feel free to navigate the ‘Option’ tab for all
available options. You can specify whether to generate certain options simply by enable or disable them.

5. Click on [Preview]. If you are happy with what you are seeing, click on the ‘Save’ icon (

schema to your disk.

_imix
R E
e
CREATE TABLE ART_OBJECT
{
id_no CHAR{18) HOT HULL ,
year CHAR{18) HNULL ,
title CHAR{18) HULL ,
description CHAR({18) HULL ,
aname CHAR{18) HOT HULL
I H
CREATE UNIQUE IHDEX XPKART_OBJECT OM ART_OBJECT
(id_no ASC,aname ASC);
ALTER TABLE ART_DBJECT
ADD COMSTRAINT XPKART_OBJECT PRIMARY KEY
(id_no,aname});
Table Filter: 10410 T |

11
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Tutorial 6: Create Enhanced ER Diagram

Stepl: Create EER Diagram
Following are the steps that can help you to complete the EER diagram:
1. File > New

2. Model = Model Properties. Select ‘IDEF1X’ in the ‘Logical Notation’ for using EER Diagram

La| ODoo/z¢

After selecting IDEF1X -
this simbol will change

| R(a)

3. Create four entities namely: ACOUNT, CHECKING_ACCOUNT, LOAN_ACCOUNT, and
SAVING_ACCOUNT

4. From Toolbar, select ‘Exclusive sub-category’ icon (E) .

5. Click on ‘ACCOUNT"’ first then ‘CHECKING_ACCOUNT".
Account
BAccount_id: INTEGER

Account_type: VARCHAR(20)
Account_open_date: DATE

Select that symbol -> 1st click on
parent Entity (Account) -> Second
click on child Entity (Ckecking_Acc)
-> this line will appear (also show the

FK) l&
T

Checking_Account

| “BAccount_id: INTEGER (FK)

Loan_Account

Saving_Account

Baccount_id: INTEGER

Baccount_id: INTEGER

original_loan_date: DATE

saving_balance: INTEGER

checking_balance: INTEGER
available_balance: INTEGER

loan_interest_rate: INTEGER interest_rate: INTEGER

6. To join super and sub classes, select ‘Exclusive sub-category’ icon (@) again.
7. Click on the sub-type circle (77 ) then click on the child entity. Repeat 6, 7until done.

8. To specify the discriminator attribute, right click on the sub-type circle (7T ) and select ‘Subtype
Properties’ from the popup menu. Select ‘acct_type’ as the discriminator.

o [=[ 5|
o |

subtype Properties

Supertype: | ACCOLINT

p Subtypes: | CHECKING_ACCOUNT Cancel |
R - - LOAN_ACCOUNT
ace_tpe SAVING _ACCOUNT Help |
acct_create_date

| Type:

&+ Complete ¢ Incomplete ‘

—_— Discririnatar:
Object Fonk & Color.., El - ACCOUNT
7 & account_id

SR acc type |

L. acch_create_date

CHECKING_ACCOUNT
| Baccount_id (FK)

LOAN_ACCOUNT
‘ Baccount_id (FK)

SAVING_ACCOUNT
| Haccount_id (FK)

original_loan_date
loan_interest_rate

saving_balance
interest_rate

checking_bhalance
awvailable_balance

12
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9. Click on the sub-type circle (77 ) then click on the child entity. Repeat 6, 7until done.

10. Once done, in the Model Explorer on the left-hand-side, you will see the following relations

e Relationships:
= ACCOUNT can be a CHECK_ACCOUNT, LOAN_ACCOUNT, SAVING_ACCOUNT
= CHECK_ACCOUNT isa ACCOUNT
= LOAN_ACCOUNT isa ACCOUNT
= SAVING_ACCOUNT is a ACCOUNT
= AllFusion ERwin Data Modeler by CA - [eer.erwin : <Main Subject Area>*] =101 x|
Bl Fie Edit Yiew Format Model Tools Services Window Help ==l
[agn|s|as bt Ean|o0 Aaaan|E: | - [s825%%
zl=l ACCOUNT =
(& & @ Bacooun id
T Model 3 ¥
% B:::I‘":a‘“ﬁs :E;}éf:alg,dale l
E% Entities
'—%*Mb TS0 UNT e type
=1-"3 Relationships -
'y ACCOUNT can be a CHECKING_ACCOUNT|
H 3 CHECKING_ACCOUNT is a ACCOUNT
'3 LOAN_ACCOUNT is a ACCOUNT
: SAVING_ACCOUNT is 5 ACCOUNT
'E'E?_ B
ol Transforms
BF Validation Rules ICHECKING_ACCOUNT LOAN_ACCOURN SAVING_ACCOU
checking_balance otiginal_loan_date saving_balance
available_balance |oan_intarest_rate interest_rate
. | flg o »f]
[ Model | [ Subject Area Display]
dgp|&8 T 0|52 B[R =
B Sublype Relationship Editor — Subtype Relationship E ditor
gD Set Dbject Location —]
BB Set Dbiect Location -
(9 Details [ & Sunmary
|Ready [ | |Oracke 10g /ﬂ
11. Save

In-class Exercise Solution — The Complete ER Diagram of the SALES database

YENMDORS
arend_id
ORDERS =
= wvend_name
- Border_num wend_address
CUSTOMERS | order_date wend_city
= . cust_id (FK) | wend_state
Houst_id | - vend_zip
cust_name pla¢es wend_country
cust_address |
cust_city - — — ] —I_
cust_state contains | supplies
cust_country
cust_contact +
cust_email ORDERITEMS PRODUCTS
Drder_item Bprod_id
Parder_num (FK) belongs vend_id (FK)
prod_id (FK) prod_name
cuantity prod_price
item_price prod_desc

13
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Lab Assignments

Exercise 1: ER Diagram for COMPANY database

You will create the ER diagram for the COMPANY database (see Figure 5.6, Figure 5.7, and Figure 8.2 in your
textbook) using Erwin. In this exercise you will demonstrate the skills obtained from tutorial 1, 2, 3 and 4.

o Create all entities.
e Change entity names.
o Create all attributes.
e Modify appropriate data types, primary key, foreign key, and not null constraints.
o  Define the relationships in the COMPANY database.
e  Create relations, and give the names.
e Please use the crow’s foot notation for your logical model.
Figure 5.6
One possible database state for the COMPANY relational database schema.
EMPLOYEE
Frname | Minit | Lname Ssn Bdate Address Sex |Salary | Super_ssn | Dno
John B | Smith | 123456789 | 1965-01-09 | 731 Fondren, Houston, TX| M | 30000 |333445556 | &
Franklin T Wong | 333445555 | 1955-12-08 | 638 Voss, Houston, TX M | 40000 |BB8685555| 5
Alicia ] Zelaya | 999887777 | 1968-01-19 | 3321 Castle, Spring, TX F | 25000 |987654321 4
lennifer S Wallace | 987654321 | 1941-06-20 | 291 Berry, Bellaire, TX F |43000 |888655555 | 4
Ramesh | K | Narayan | 666884444 | 1962-08-15 | 975 Fire Oak, Humble, TX | M |38000 |333445555 | &
Joyce A | English | 453453453 | 1972-07-31 |5631 Rice, Houston, TX | F | 25000 |333445555 | 5
Ahmad ") Jabbar | 9BT7O8TOBT | 1969-03-29 | 980 Dallas, Houston, TX | M | 25000 |987654321 4
James E |Borg 888665555 | 1937-11-10 | 450 Stone, Houston, TX | M [65000 |NULL 1
DEPARTMENT DEPT_LOCATIONS
Dname Dnumber Mgr_san Mgr_start_dafe Dnumber Dlocation
Research 5 333445555 1988-05-22 1 Houston
Adrministration 4 987654321 1995-01-01 4 Stafford
Headquarters 1 B8B665555 1981-06-19 5 Bellaire
B Sugarland
3 Houston
WORKS_ON PROJECT
Essn Prno | Hours Pname Poumber | Plocation | Dnum
123456789 1 325 ProductX 1 Bellaire 5]
123456789 2 7.5 ProductY 2 Sugarland 5
666884444 3 40.0 ProductZ 3 Houston 5
453453453 1 20.0 Computerization 10 Stafford 4
453453453 2 20.0 Reorganization 20 Houston 1
333445555 2 10.0 Newbenefits 30 Stafford 4
333445555 3 10.0
333445565 10 10.0 DEPENDENT
333445585 20 10.0 Essn Dependent_name | Sex Bdate Relationship
999887777 a0 | 300 333445555 Alice F | 1986-04-05 | Daughter
599887777 10 10.0 333445555 | Theadore M | 1983-10-25 | Son
087987087 10 | 380 333445555 | Joy F | 1958-05-03 | Spouse
987987987 30 5.0 987654321 Abner M 1942-02-28 | Spouse
987654321 30 | 200 123456789 Michael M | 1988-01-04 | Son
987854321 20 15.0 123456789 Alice F | 1988-12-30 | Daughter
888665565 20 NULL 123456789 Elizabeth F | 1967-05-06 | Spouse
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Figure 5.7
Referential integrity constraints displayed on the COMPANY relational database schema
EMPLOYEE
| Fname | Minit | Lname | Ssn ‘ Bdate | Address | Sex | Salary | Super_ssn ‘ Dno |
¥
DEPARTMENT
| Dname | Dnumber | Mgr_ssn | Mgr_start_date |
Ak

DEPT_LOCATIONS

| Dnumber ‘ Dlocation ‘
[

PROJECT
| Pname | Pnumber | Plocation ‘ Dnum

e

WORKS_ON

|Esi l Pno I Hours I
| e —

DEPENDENT

| Essn | Dependent_name | Sex l Bdate | Relationship
|

CREATE TABLE EMPLOYEE
( PR
Dno INT NOT NULL DEFAULT 1,
CONSTRAINT EMPPK
PRIMARY KEY(Ssn),
CONSTRAINT EMPSUPERFK
FOREIGN KEY(Super_ssn) REFERENCES EMPLOYEE(Ssn)
ON DELETE SET NULL ON UPDATE CASCADE,
CONSTRAINT EMPDEPTFK
FOREIGN KEY(Dno) REFERENCES DEPARTMENT(Dnumber)
ON DELETE SETDEFAULT ON UPDATE CASCADE J;

CREATE TABLE DEPARTMENT
(...
Mgr_ssn CHAR(9) NOT NULL DEFAULT ‘888665355,
CONSTRAINT DEPTPK
PRIMARY KEY(Dnumber),
CONSTRAINT DEPTSK
UNIQUE(Dname),
CONSTRAINT DEPTMGRFK
FOREIGN KEY(Mgr_ssn) REFERENCES EMPLOYEE(Ssn) Figure 8.2
ON DELETE SET DEFAULT  OMN UPDATE CASCADE }J; Example illustrating
CREATE TABLE DEPT_LOCATIONS how default attribute
{ vers values and referential
PRIMARY KEY|Dnumber, Dlocation), integrity triggerad
FOREIGN KEY{Dnumber) REFERENCES DEFARTMENT( Dnumber) actions are specified
ON DELETE CASCADE ON UPDATE CASCADE ); in SOL.
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Exercise 2: EER Diagram for Art Museum database

This is the EER diagram for Art Museum database (see Chapter 4, Exercise 4.20 for complete requirement). From
the diagram, create EER diagram using ERwin. You need to study by yourself how to generate EER diagram
using Erwin. In this exercise you will demonstrate the skills obtained from tutorial 1, 2, 3, 4 and 6.

N
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Exercise 3: ER modeling

Design an ER schema for keeping track of information about vote taken in the U.S. House of Representatives
during the current two-year congressional session. The database needs to keep track of each U.S. STATE’s Name
(e.g., ‘Texas’, ‘New York’, ‘Connecticut’) and include the Region of the state (whose domain is {‘Northeast’,
‘Midwest’, ‘Southeast’, ‘Southwest’, “West’}). Each CONGRESS_PERSON in the House of Representatives is
described by his or her Name, plus the District represented, the Start_date when the congressperson was first
elected, and the political Party to which he or she belongs (whose domain is “’Republican’, ‘Democrat’,
‘Independent’, ‘Other’)). The database keeps track of each BILL (i.e., proposed law), including the Bill_name,
the Date_of vote on the bill, whether the bill Passesed or_failed (whose domain is {‘Yes’, ‘No’}, and the
Sponsor (the congressperson(s) who sponsored-that is, proposed-the bill). The database keeps track of how each
congressperson voted on each bill (domain of Vote attribute is {‘Yes’, ‘No’, ‘Abstain’, ‘Absent’}). In this
exercise you will demonstrate the skills obtained from tutorial 1, 2, 3 and 4.

e Find Entities.
e Find Relationships.
e Draw an ER schema diagram using ERwin with appropriate options.

State clearly any assumptions you make.

How to submit Labl (Exercise 1 to 3)

Exercise 1

Save your model into ERwin type (file name: “Your Last Name” “UB ID”_el.erwin). For example, in case of
“John Smith” and “1234567”, the file names are smith 1234567 el.erwin.

Exercise 2

Save your file into ERwin type (file name: “Your Last Name” “UB ID”_e2.erwin). For example, in case of
“John Smith” and “1234567”, the file names are smith 1234567 e2.erwin.

Exercise 3

Save your file into ERwin type (file name: “Your Last Name” “UB ID”_e3.erwin). For example, in case of
“John Smith” and “1234567”, the file names are smith 1234567 e3.erwin.

Lab assignment is due in 1 week. After you create three files, you must make one zip file, “Your Last
Name” ”UB_ID” LABI.zip. Then, you will submit your program using blackboard digital drop-box
(http://bb.ctdlc.org/ ) by 11:59:59 PM. If you have any trouble to use blackboard, you can contact GA or instructor.
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