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UML notation:
1. The extending use case
points to the base use case

2. The condition and
extension point can be
shown on the line.




Objectives

ldentify conceptual classes related to the
current iteration.

Create an initial domain model.

Model appropriate attributes and

associations.



Introduction — Domain Model

A domain model is the most important model
in object oriented analysis.

It illustrates noteworthy concepts in a
domain.

It can act as a source of inspiration for
designing some software objects.

As with all things in an agile modeling and UP
spirit, a domain model is optional.
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UML Class Diagram

UML class diagram consists of:
Conceptual classes, e.g., Payment and Sale

Relationships (association) between classes, e.g.,
Payment is related to Sale

Attributes, e.g., Sale has a date and time
Avoid a waterfall-mindset big-modeling effort
to make a thorough analysis.
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Partial Domain Model
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Domain Model

In the UP, the term "Domain Model" means a
representation of real-situation conceptual

classes, not of software objects.
Applying UML notation, a domain model is
illustrated with a set of class diagrams.
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Conceptual Classes

Symbol words or images representing a
conceptual class.

Intension the definition of a conceptual class.
Extension the set of examples to which the
conceptual class applies.



Conceptual Classes

"A sale represents the event
of a purchase transaction. It
has a date and time."
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Conceptual Classes in Sale Domain

Store Register Sale
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Conceptual Class Identification

ldentify noun phrases.

ldentify noun phrases in textual description (e.g,
use cases) and choose important ones



Example of Identifying Noun Phrases

Main Success Scenario (or Basic Flow):
Customer arrives at a POS checkout with
goods and/or services to purchase.

Cashier starts a new sale.

Cashier enters item identifier.

System records sale line item and presents
item description, price, and running total.
Price calculated from a set of price rules.

Cashier repeats steps 2-3 until indicates done.
System presents total with taxes calculated.
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Example of Identifying Noun Phrases

Cashier tells Customer the total, and asks for
payment.

Customer pays and System handles payment.
System logs the completed sale and sends sale
and payment information to the external
Accounting (for accounting and commissions)
and Inventory systems (to update inventory).
System presents receipt.

Customer leaves with receipt and goods (if any).
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NextGen POS - Initial Domain Model

Register ltem Store Sale
—ales Cashier Custome Manager
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Common Mistakes

Sale

store

Sale

Store

or... ?

phoneNumber
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Common Mistakes

Sale Sale Store

phoneNumber

store

In the real world, a store is not considered a

number or text.
The term suggests a legal entity, an

organization.
Thus, Store should be a conceptual class.
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Common Mistakes

Flight Flight Airport

destination name
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Common Mistakes

Flight Flight Airport
or...?
destination name

Similarly, Airport should be a conceptual class.
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Similar Conceptual Classes

Stick to One for similar concepts.

similar concepts with
different names

POST or? Register
1 1
Records ¥ Records ¥
* *
Sale Sale
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Specifications Guidelines

Reduce duplication when possible!
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Specifications

Item

description Worse
price

serial number
itemID

ProductSpecification

. Describes Item i
description Better
price 1 * | serial number
itemID
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Why create a Domain Model?

Use software class names inspired from
names in the domain model,

with objects having domain-familiar information
and responsibilities.



Domain Model vs Design Model

Payment

1

Sale

Pays-for 1

amount

date
time

UP Domain Model

Raw UML class diagra
notation used in an
essential model
visualizing real-world
concepts.

Payment

1

Sale

date: Date

Pa s-for1
y = startTime: Time

amount: Money

getBalance(): Mone}

getTotal(): Money
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UP Design Model

Raw UML class diagra
notation used in a
specification model
visualizing software
components.

25



Association

An association is a relationship between
classes that indicates some interesting
connection.

In the UML, associations are defined as the
relationship between two or more classes.
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Adding Associations

association N

l:j

Records-current

Register ] 7 Sale

Software Design and Analysis CSCI 2040 27



UML Notation for Associations

-"reading direction arrow" k
-it hasmnomeaning except to indicate direction
reading the association label

-often excluded

o

Register 1 Re?ords-curreht 1 Sale
O
association name\ multiplicity N
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Multiplicity

Multiplicity defines how many instances of a
class A can be associated with one instance of
a class B.

Stocks Item

Store

O

multiplicity of the role H
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Multiplicity Values

* T Zero or more;
many
1.7 T one or more
1..40 T one to 40
> T exactly 5
3,5, 8 T exactly 3, 5, or
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1VS 0..1

If we want to ensure that item has to be in
the stock of the store.

»
Store Stocks Item

For example, a particular item may become
sold out or discarded.

»
Store Stocks Item
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Reading an Association Name

Typically left to right, top to down

Store
1
Contains
1 *
Register 3 Captures1 — Sale 3 Paid-by1 Payment
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Reading an Association Name

Unless indicated by an arrow.

Airline
1
Employs
1 *
i - 4 - -
Person ] Assigned tf Flight Assigned :O Plane
1 *

Supervises
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Multiple Associations

Two classes may have multiple associations
between them in a UML class diagram.

E.g, the flying-to and flying-from associations
are distinctly different relationships, which
should be shown separately.

Flight

*

Flies-to

1

Flies-from

*

1

Airport




Partial Domain for POS

Records-sale-of

Described-bhy
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Product
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1 1 1 1
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UML Attribute Notation

It is useful to identify those attributes of
conceptual classes that are needed to satisfy
the information requirements of the current
scenarios under development.

An attribute is a logical data value of an
object.

Sale

: a’ctributesk|

date o .
startTime : Time




UML Attribute Notation

Worse e concept

-

Flight destination is a compl ‘

destination’

Flight 1 Flies-to 1

Airport

Better
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Data Types

temID Address
Product 1 1 1 : I
OK Description a Store st '3‘-1'1
—_— manufacturerCode S? el
cityName

countryCode

Product Store
Description

o address - Address
itemid : temID
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Extended Attribute Notation in UML

Optionally:

Sale

- dateTime : Date
- [ total : Money

Private visibility k
attnbutes

Math

+ pl : Real = 3.14 {readOnly}

Public visibility readonly k
attribute with initialization
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Person

firstName
middleName : [0..1)
lastName

N

Optional value
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Attributes in NextGen POS Domain Model

Sale

Register ltem Store
address : Addres
name : Text

Sales Cashier Customer

Lineltem

quantity : Integer
Payment Product Prgduct_
Specification
Catalog

amount : Money

description : Text

price : Money
id: ItemID
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date : Date
time : Time

Manager
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POS Partial Domain with Attributes

Records-sale-of
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Agile Diagram Model! Monopoly..
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How to identify conceptual classes?
What is the difference between domain
model and design model? Does domain
model represent software classes?

Is domain model required in agile UP?
Provide an example of conceptual classes
connected by multiple associations.
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Review Slides.
Read Chapter 9 (Domain Models)

Applying UML and Patterns, Craig Larman

Software Design and Analysis CSCI 4030 a4



