
Chapter 4 
Domain Modeling 

Dr. Supakit Nootyaskool 

Faculty of Information Technology 

King Mongkut’s Institute of Technology Ladkrabang 

12-Dec-2013, Version2.1, supakitnootyaskool@gmail.com 



Topics 

 Problem domain – “Thing” 

 Domain model class diagram 

 Entities Relationship Diagram 



Review2.0 

3 Use case 
diagrams 

5.1 Use case 
Description 

5.2 Activity 
Diagram 

5.3 System 
sequence 
diagram 
(SSDs) 

5.4 State 
machine 
diagram 

4 Domain model 
Class diagram 

2 Requirement 



Review2.1 

3 Use case 
diagrams 

5.1 Use case 
Description 

5.2 Activity 
Diagram 

5.3 System 
sequence 
diagram 
(SSDs) 

5.4 State 
machine 
diagram 

4 Domain model 
Class diagram 

2 Requirement 

•Functional  
•Nonfunctional 

• Usability 
• Reliability 
• Performance 
• Security 
• …  

 



Review2.2 

3 Use case 
diagrams 

5.1 Use case 
Description 

5.2 Activity 
Diagram 

5.3 System 
sequence 
diagram 
(SSDs) 

5.4 State 
machine 
diagram 

4 Domain model 
Class diagram 

2 Requirement 

Activity Diagram | Swim lane 



Review2.3 

3 Use case 
diagrams 

5.1 Use case 
Description 

5.2 Activity 
Diagram 

5.3 System 
sequence 
diagram 
(SSDs) 

5.4 State 
machine 
diagram 

4 Domain model 
Class diagram 

2 Requirement 

Workflow 



Review3.2 

3 Use case 
diagrams 

5.1 Use case 
Description 

5.2 Activity 
Diagram 

5.3 System 
sequence 
diagram 
(SSDs) 

5.4 State 
machine 
diagram 

4 Domain model 
Class diagram 

2 Requirement 



Review4.3 

3 Use case 
diagrams 

5.1 Use case 
Description 

5.2 Activity 
Diagram 

5.3 System 
sequence 
diagram 
(SSDs) 

5.4 State 
machine 
diagram 

4 Domain model 
Class diagram 

2 Requirement 



Review 

3 Use case 
diagrams 

5.1 Use case 
Description 

5.2 Activity 
Diagram 

5.3 System 
sequence 
diagram 
(SSDs) 

5.4 State 
machine 
diagram 

4 Domain model 
Class diagram 

2 Requirement 



Review 

3 Use case 
diagrams 

5.1 Use case 
Description 

5.2 Activity 
Diagram 

5.3 System 
sequence 
diagram 
(SSDs) 

5.4 State 
machine 
diagram 

4 Domain model 
Class diagram 

2 Requirement 



Review 

3 Use case 
diagrams 

5.1 Use case 
Description 

5.2 Activity 
Diagram 

5.3 System 
sequence 
diagram 
(SSDs) 

5.4 State 
machine 
diagram 

4 Domain model 
Class diagram 

2 Requirement 



Review 

3 Use case 
diagrams 

5.1 Use case 
Description 

5.2 Activity 
Diagram 

5.3 System 
sequence 
diagram 
(SSDs) 

5.4 State 
machine 
diagram 

4 Domain model 
Class diagram 

2 Requirement 



Chapter 4 

•  “Things”  in the problem domain 

•  The entity-relationship diagram 

•  The domain model class diagram 



Learning objective 

After learning, you should be able to 

 Explain how the concept of “things” in problem domain 

also define the requirement 

 

 Identify and analysis data entity and domain class needed 

in the system 

 

 Read, interpret, and create ER diagram 

 

 Read, interpret, and create domain class diagram 



4.0 Case study 
Waiters on call meal-delivery system 

Sue and Tom want to a new “meal-delivery 
system”  that specific 

• Automatic 
• Improve the business processes  

Sam, SA., stats to ask, to get information from 
them.  

• Restaurants, menu items, customers, 
order 

• I think you need to store information, ex: 
driver, address, route 

  



4.0 Case study 
Waiters on call meal-delivery system 

Agreed and add  their information 
They want driver to be signed to a route based 
on the distance from place to place 

Can you tell me if driver pick up order from 
several restaurants when they go out? 
 
Can you tell me how many items are usually 
included in one order? 
 
Do you note pickup time  and delivery time? 
 
Do you need to plan the route so that hot 
dishes are delivered first? 



4.1 Things 



4.1 “Things” in the problem domain 
 Problem Domain 

 The specific area of the user’s business that is included within 

the scope of the new system.  

 

 “Things” 

 Things are related to the people who interact with system or 

the other stakeholder.  

 Example 

 Store information about customer and product 

 Store information about products, shipments, warehouse 

 



4.1 “Things” in the problem domain (2) 

 Many techniques to identify “Thing” in problem domain 

 Brainstorming technique 

 Noun technique 

 

 Things can be divided into 

 Tangible (easy to identify, most obvious) 

 Intangible (difficult identify)  

 



4.1.1 Brainstorming technique 
 Use to identify tangible  

 



4.1.1 Brainstorming technique: Steps 

1. Identify a user and a set of use 
cases. 

2. Brainstorm with user to carry 
out the use case 

3. Use the types of things to ask 
question to user,  

1. “Are there any tangible things you 
store information about? 

2. Are there roles play by people that 
you need to remember? 

4. Continuous to work all types of 
users and stakeholders 

5. Merge the results, cut duplicate, 
compile an initial list   

 



4.1.2 Noun technique 

 Noun is 

 Person 

 Place 

 Thing 

 

 Identify nouns might 

help you identify 

what needs to be 

stored by the system.  

 



4.1.2 Noun technique: Steps 

1. Using the use cases, actors and other 

information about the system including 

inputs and outputs – identify all nouns. 

 

 

2. Using other information from existing 

system, current products and current 

report or form, add items or categories 
of information needed. 

Example RMO: customer,  product item,  sales,  
confirmation,  transaction,  shipping,  bank,  change 

request,  summary report…. 

Example RMO: price,  size,  color,  style,  season, 
inventory quantity,  payment method,  shipping 

address,… 



4.1.2 Noun technique: Steps (2) 

3. Use the list of nouns to ask question about each noun helping 

you decide whether you should include/exclude/research it.  

 

 

 

 

Is it inside the scope of the system I am working on? 
 
Is it really just an output of the system produced from other 
information I have identified? 
 
Is it something I might need if assumptions change? 



4.1.2 Noun technique: Steps (3) 

4. Create a master list of all noun identified and then note each 

one should be include, excluded, or research further. 

 

5. Review the list with users,  stakeholders,  and term members 

and then refine the list of things in the problem domain.  

 

 

 

 



4.1.3 Attributes of things 

 Attributes are the specific pieces of information, example 

 Customer has a name 

 Phone number 

 A credit limit 

 

 The analyst needs to identify the attributes of each thing that 

system need to store.  

 

 



4.1.3 Attributes of things 

 Attribute is classified 

 Identifier OR key 

 Product ID 

 Vehicle ID 

 Etc.. 

 Compound attribute 

 Consisting collection of related attribute 

 

 

 



4.1.4 Association among things 

 Attribute is naturally occurring relationship between specific 

things, such as 

 

 

 
The order 1043 is placed by Smith 



4.1.4 Association among things 

 Attribute is naturally occurring relationship between specific 

things, such as 

 

 

 
Smith work in accenting department 



4.1.4 Association among things 

 Attribute is naturally occurring relationship between specific 

things, such as 

 

 

 
An order 1043 contains red shirt size 16/32 and 

401 jeans size 34 long. 



4.1.4 Association among things 

 Binary associations  

 the association is between two 

things of the same type  

 Unary association 

 Called recursive association 

 The association is an 

organization hierarchy.  

 



4.1.4 Association among things 

 Ternary association 

 An association on three different type of thing 

 N-ary association 

 Among any number of different type of thing 

 

 

 



4.2 ERD 



4.2 Entity-Relationship diagram 

 ERD is a model commonly that used by traditional analysis 

and database analysis. 

 Data entities is sets of things or individual things in ER diagram.  

 

 ERD ≠ UML diagram  

 

 

 

 



4.2.1 ERD Notation 

Two data entities (Customer and Order) 



4.2.1 ERD Notation 



4.2.1 ERD Notation: Example 

 ERD with attributes shown  

 

 

 

A customer takes many orders. 
A customer don’t take an order.  



4.2.1 ERD Notation: Example 

 ERD with attributes shown  

 

 

 

An order has minimum one item. 
An order has many items.  



4.2.1 ERD Notation: Semantic Net 

 Semantic Net 

 Graphical representation of an 

individual data entity and it 

relationship with other individual 

entity 

 

 

 



4.2.1 ERD Notation: Semantic Net 

 Semantic Net 

 Graphical representation of an 

individual data entity and it 

relationship with other individual 

entity 

 

 

 
John placed the first order 

at Feb 4, was 2 shirts and a 
belt. 



Question: Draw ERD notations (lines) from 
this problem 



4.2.1 ERD Notation: Example many 
branch of bank 



4.2.1 ERD Notation: Example many 
branch of bank 

A customer has many 
accounts (Book bank) 



4.2.1 ERD Notation: Example many 
branch of bank 

An account is performed many 
transactions but when first time 
creating an customer’s account 

must take first transaction  



4.3 Domain model class 
diagram 



4.3 The Domain Model Class 
Diagram 

 Class is category or classification used to describe a collection 

of object. 

 Object is member belongs to a class 

 Domain class is the classes that describe thing in the problem 

domain. 

 

 

 



4.3 The Domain Model Class 
Diagram 

 Class is category or classification used to describe a collection 

of object. 

 Object is member belongs to a class 

 Domain class is the classes that describe thing in the problem 

domain. 

 

 

 

Camelback notation or 
camelCase notation are 

concatenation words to a single word 
by the first character of each word 

typing capitalized. 



4.3 The Domain Model Class 
Diagram 

 Class diagram (UML) is used to show class object for a 

system. 

 Domain model class diagram is one type of UML class 

diagram  that shows the things in the users 'problem domain.  

 

 

 



4.3 The Domain Model Class 
Diagram 

 Class diagram (UML) is used to show class object for a 

system. 

 Domain model class diagram is one type of UML class 

diagram  that shows the things in the users 'problem domain.  

 

 

 
A customer can place 0 to N orders 

An order must consist 1 to N Items 



Association among things 

 Multiplicity 

 1 or 1..1  is exactly one customer 

 0..1   is may or may not have a customer 

 * or 0..*   is unlimited number of the customer 

 2..4  is number of the customer being 

between 2 to 4 

 

 0..1 or 0..2 or 0..*   are called optional  

 1 or 2..4 or 1..*  or *  are called mandatory  

 

 Multiplicity (n) ความหลากหลาย ความมากมาย 
Mandatory (n) ผู้ได้รับมอบอ านาจ 



4.3.1 The Domain Model Class 
Diagram Notation 



4.3.1 The Domain Model Class Diagram 
Example: A bank system 



4.3.1 The Domain Model Class Diagram 
Example: A bank system 

ERD 



4.3.1 The Domain Model Class Diagram 
Example: A university course enrollment 



4.3.1 The Domain Model Class Diagram 
Example: A university course enrollment 

15..50 

1..* 

1..* 

No grade data,  
The student taking a class don’t have a grade. 



4.3.1 The Domain Model Class Diagram 
Example: A university course enrollment (2) 

 Association class 

 The solution is to add a domain class represent association 
between two classes.  



4.3.2 More complex issue about 
classes of objects 

 Generalization relationship  

 Group similar types of things 

 

 Specialization relationship 
 Group different types of things 

 

Generalize, 
Truck, car and tractor are the 

motor vehicle. 

Generalization/ Socialization 
notation 



4.3.2 More complex issue about 
classes of objects 

 Generalization relationship  

 Group similar types of things 

 

 Specialization relationship 
 Group different types of things 

 

Specialize, 
Sport car is different from 
tractor and truck, is car. 

Superclass 

Subclass 



4.3.2 More complex issue about 
classes of objects 
 Inheritance  

 Shares some characteristic (attribute) from superclass to 

subclass. 

Each sale have six 
attributes sharing from 

superclass.  



4.3.2 More complex issue about 
classes of objects 

 Abstract class is a 

class that subclass 

can inherit from it. 

 

 Concrete class is 

a class that does 
have actual object. 

Abstract class 
(italics) 



4.3.2 More complex issue about 
classes of objects 

 Whole part 

relationship 

 Aggregation 

 Composition 



4.3.3 RMO Example: Domain 

Model Class Diagram (Sales 
subsystem) 



4.3.3 RMO Example: 

Domain Model Class 

Diagram (Customer 
account subsystem) 





Summary 

 Two techniques are demonstrated for 

identifying things in the problem 

domain 

 Brainstorming technique 

 The noun technique 

 

 Entity-relationship diagram 

 Data entities 

 Attribute 

 Relationship 

 

 UML class diagram  

 Domain model class diagram 

 Attributes 

 Associations 

 Generalization/specialization 

relationship 

 Whole part relationship 

 Superclass/ Subclass 

 Abstract class 

 Concrete class 



Don’t do this 


