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MS VISIO 2013
MS SQL SERVER 2012 or 2014 Evaluation Edition




HOusE DF

TECHNOLOGY

00900000800 Database Development

Evaluation:
Oral or MCQ Test




DDDDDDD

TECHNOLOGY

00®®00®80C Database Development

Outline:

_1Database Introduction

Data Modeling
JEntity Relationship modeling

JNormalization
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General Terms
1Data

dDatabase
1Database Management System




What is the ultimate purpose of a
database management system?

Is to transform
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Data Modeling

The three level of data modeling,
1. Conceptual data model

2. Logical data model

3. Physical data model
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Abstraction Layers

* Conceptual
— What data is held

. Realisation
* AnImage and its meta-data _
) ; . (Refinement
e Entity-Relationship model (ERM) o
. Reification)
* Logical o
. . _ (Engineering,
— How data is organised in storage Model-Driven
e Block and Directory structure development
* Tables, keys
° Physical Abstraction
— How data is stored in bits (Reverse

* JPEG as a stream of bytes Engineering)

* A Database as files and records stored in a DBMS-specific format


http://www.google.co.uk/search?hl=en&q=define:+abstraction
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Conceptual data model

A conceptual data model identifies the highest-level relationships between the different entities. Features of conceptual data
model include:

¢ Includes the important entities and the relationships among them.
e Mo attribute is specified.
e Mo primary key is specified.

The figure below is an example of a conceptual data model.

Conceptual Data Model

Tirne . Product

Store

From the figure above, we can see that the only information shown via the conceptual data model is the entities that describe
the data and the relationships between those entities. Mo other information 1s shown through the conceptual data model.
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Logical data model

A logical data model describes the data in as much detail as possible, without regard to how they will be physical
implemented in the database. Features of a logical data model include

Includes all entities and relationships among them

All attributes for each entity are specified

The primary key for each entity is specified

Foreign keys (keys identifying the relationship between different entities) are specified
Mormalization cccurs at this level

The steps for designing the logical data model are as follows

Specify primary keys for all entities

Find the relationships between different entities
Find all attributes for each entity

Resaolve many-to-many relationships
Mormalization

[ QY EN I L Y

The figure below is an example of a logical data model

Logical Data Model

Tirne
Crate Product
Drate Description Product IG
FMonth Product Drescription
MMonth Description Category
ear Category Dezcripkion
reek Init Price
Wreek Description Created

Store ID [FK]
Product I [FE
Date [(FED

Iterns Sald
Salez Arnount

Skare
Store ICr k

Stare Dezcription
F.egion

F.egion Mare
Created
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Logical data model

Comparing the logical data model shown above with the conceptual data model diagram, we see the main differences between
the two:

« In a logical data model, primary keys are present, whereas in a conceptual data model. no primary key is present.

¢ In a logical data model, all attnbutes are specified within an entity. Mo attributes are specified in a conceptual data
madel.

e Relationships between entities are specified using primary keys and foreign keys in a logical data model_ In a
conceptual data model, the relationships are simply stated, not specified, so we simply know that two entities are
related, but we do not specify what attributes are used for this relationship.
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Physical data model

Physical data model represents how the madel will be built in the database. A physical database model shows all table
structures, including column name, column data type, column constraints, primary key, foreign key, and relationships between
tables. Features of a physical data madel include:

» Specification all tables and columns.

Foreign keys are used to identify relationships between tables.

Denormalization may occur based on user requirements.

Physical considerations may cause the physical data model to be quite different from the logical data model.

Physical data model will be different for different RDBMS. For example, data type for a column may be different between
MySQL and SAL Server.

The steps for physical data model design are as follows:

1. Convert entities into tables.

2. Convert relationships into foreign keys.

3. Convert attributes into columns.

4. Madify the physical data model based on physical constraints / requirements.
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Physical data mode

The figure below is an example of a physical data model

Physical Data Model

DIM_TIME DIM_PRODUCT
DATE_ID: INTEGER PRODUCT _ID: IMTEGER
DATE_DESC: WARCHARLZD) PROD_DESC: WARCHARSD)
MOMTH_ID: IMNTEGER, CATEGORY_ID: INTEGER
MOMNTH_DESC: WARCHAR[2D) CATEGORY_DESC: MARCHAR[SOIE
YEAR: INTEGER UMNIT_PRICE: FLOAT
WEEK_ID: IMNTEGER, CREATED: DATE
WEEK_DESC: WARCHAR(ZD)

—

FACT _SALES

STORE_ID: IMTEGER
PRODUCT_ID: IMTEGER
DATE_ID: IMTEGER.

ITEMS_SCLD: IMTEGER
SALES_AMOUMT: FLOAT

DIM_STORE
STORE_ID: IMTEGER

STORE_DESC: WARCHARISD)
RESICM_ID: IMTESER

REGIOM_MAME: YARCHARISD)
CREATED: DATE E

Comparing the logical data model shown above with the logical data model diagram, we see the main differences between the
two

« Entity names are now table names
« Aftributes are now column names
¢ [ata type for each column is specified. Data types can be different depending on the actual database being used
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Comparison

Feature Conceptual|Logical|Physical
Entity Mames + +
Entity Relationships <
Attributes

Primary Keys
Foreign Keys

Table Mames
Column Mames
Column Data Types

N ENI TN EN

NN N PN PN

Below we show the conceptual, logical, and physical versions of a single data model.

Conceptual Model Design Logical Model Design Physical Model Design

pom_Tpa L bt 1,8 |
DT _Mn INTEGER PRSCRICT (O INTEGER

= rouct el |
BACHTH D AR EATES D1 AR CHAREN
TILAN) HTIL. LBET PRI PLOAT
WK _Er PTIGER CRLATED: DATE
WK DA ) WA ) I

|
:

— |

*
FACT SMEE
S0 M BHTIDGLE

PRI IMTEGER

o

TR SASs STRGIE
SALES ke it | FLAT] o4 §rcu
TR T T
BT DG WA CHARTRI

RSN T BTG,

Shors B
il 3 b, b Sl
g Earlr e RIS ok P

Rasgiors
Bl Mt
Crasted
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Conceptual Design

Accounts

Loan

Bank

Services
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Logical Design

Accounts

Account Type

Account Name
Account Number
Account ID
Branch Code

Services

Service Type

Service Name
Service ID
Branch Code

Loan

Loan Type

Bank

Bank Name

Loan Name

Loan ID
Branch Code
Area Name

K

Account Type

Service Type

Loan Type
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Physical Design

Accounts

Account_Type:VARCHAR(1S)

Account_Name:VARCHAR(QS)
Account_Number:INTEGER

Account ID:INTEGER
Branch_Code:INTEGER

Loan

Loan_Type:VARCHAR(15)

Bank

Bank_Name:VARCHAR(2S)

Loan_Name:vARCHAR(20)
Loan_ID:INTEGER
Branch_Code:INTERGER
Area_Name:VARCHAR(30)

Services

Service Type:VARCHAR(20)

Service Name:VARCHAR(20)
Service_ID:INTEGER
Branch_Code:INTEGER

>

P

Branch_Code:INTEGER
Account_Type:VARCHAR(1S)
Service_Tyvpe:VARCHAR(1S)
Loan Type:(20)
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Comparison

Feature Conceptual | Logical Physical

Table Names Yes

Column Names Yes

Column Data Types Yes

Entity Names
Entity Relationships

Attributes

Primary Keys

Foreign Keys
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E R Diagram

Entity relationship Model
Specialized graphics
Inter-relationship between Entities
Use symbols
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E R Diagram (Chen Notation)

Three types of information

Boxes = Entity
Diamonds = Relationship
Oval = Attributes
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E R Diagram (Chen Notation)

Example:
Information about residents
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Concept

E R Diagram

Representation & Example

Degree

TeECUrsive

binary

binary

ternary

Department

Employee

Employee I:_

manager

Division |

Project
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Cardinality and Existence

Connectivity

one-to-one

one-to-many

many-to-many

Existernce

optional

mandatory

1
Office |7

Department I : )

Employee
T —

Employee
T —

N Project

managed- >
by

i5-
c:-tcupicf-.i—f
by

(sta ri-date)
1

Employee

Employee




HOusE DF

TECHNOLOGY
00@ROO®O0C

Cardinality

1:1 --- one-to- one --- One entity of type X can be associated with, at most, one entity of type
Y. One entity of type Y can be associated with, at most, one entity of type X.

An example: the relationship between car and steering wheel. A car has only one steering
wheel and a steering wheel can only be installed in one car.

1:M --- one-to-many --- One entity of type X can be associated with many entities of type Y.
One entity of type Y can be associated with, at most, one entity of type X.

An example: the relationship between building and rooms. A building can have many rooms
but a room can be in, at most, one building.

M:M --- many-to-many --- One entity of type X can be associated with many entities of type
Y. One entity of type Y can be associated with many entities of type X. An example: the
relationship between a car and its options (such as air conditioning, ABS brakes). A car can
have many options and an option can be installed on many cars.
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E R Diagram (Crow Foot)

1:1

1:(0or1)

1:* (Many)

1:(0 or * Many)
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E R Diagram (Crow Foot)

Seat Student )
fills Left to right: one to one, 1:1
I i Right to left: one to one, 1:1
Student Transcript
. has | Left to right: one to many, 1:M
I = Right to left: many to one, M:1
Student | Redgisters
vash for it Left to right: many to many, M:M
S ——14 Right to left: many to many, M:M
Instructor Course
feadles Left to right: one to many, 1:M
O] Right to left: many to one, M:1




HOUSE OF

TECHNOLOGY
o Je JORONOF JO¥ N+JO)

E R Diagram (Crow Foot)

Cardinality:
Cardinality: Implies that there may be
Implies that a single many repair action(s)
customer awaits repair action(s)
is provided with R
Customer # Repair action
Modality: Mandatory Modality: Optional
Implies that in order to Implies that there may
have a repair action(s), be a situation in which o

we must have a customer repair action is not necessary
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E R Diagram (Crow Foot Example)

Stores
StorelD
Categories 25::“’53
i
CatlD StateProv
Description PostalCode
Publish E E
ublishers ' o R Customers
PubCod : rers
u e : P CustomerlD
PublishersName rder
Titles FMame
ContaciFName ! R CustomeriD (FK) PO === 1k LName
ContactLName |{}----Oe] ISBN OrderDate Address
Eungzg?;dress Tite StorelD (FK) Cith
Description Shipping StateProv
Author l: PostalCode
— PubDalte EmailAddress
- Price
ReviewlD Discount OrderDetails
ISBN (FK) = OLEEEE 1k | BulkDiscount
ReviewTaxt BulkAmount
Stars Cover ISBN (FK)
CatiD (FK) Quantity
PubCode (FK) UnitPrice
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Uinstall MS VISO 2013
UConstruct following ER Diagram by using chen database notations. Watch video Create an ER Diagram.

contained

within iady,

sttached to
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UWatch video Data Modeling in Visio 2013.
WConstruct following ER Diagram by using crow foot database notations.

name o . . accountHolder text = ——-ﬂ name
{ " s
headquarters ' ‘ bank i address

balance money phoneNumber
- type tinyint
AccountTypes -
dsteCreated datetime
n accountTypes ot
imit

interestRate Transaction

SR Er——
»-- - WithdrawlAccount
timestamp

amount

currency



TASK 3:

UConstruct following ER Diagram by using chen database notations. Recreate the diagram into crow foot notation.

Password

Address

Guests 1

0

Becuest

Rooms

Stnoking

Qi)

¥
oo

Book

Reserve

Reservations

BesMNuraber

bt
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