
 Chap.5 System 
 Modeling

 5.1 Context Models

 5.2 Interaction Models

 5.3 Structural Models

 5.4 Behavioral Models

 5.5 Model-driven Architecture

 Definition:  System modeling is the 
 process of developing abstract 
 models of a system, with each 
 model presenting a different view 
 or perspective of that system.

 At the early stage of in the specification of a system, 
 what should be decided?

 5 UML diagram types that can can 
 represent the essentials of a 
 system 

 1.Activity diagrams

 2.Use case diagrams

 3.Sequence diagrams

 4.Class diagrams

 5.State diagrams

 show the activities involved in a a process or in data 
 processing.

 show the interaction between a system and its 
 environment

 show interaction between actors and the system and 
 between system components.

 show the object classes in the system and the 
 associations between these classes.

 show how the system reacts to internal and external 
 events.

 System Boundaries.

 Once boundaries made, what definition is made?
 the definition of that context and the dependencies that 

 a system has on its environment.
 Normally, producing a simple architectural model is the 

 first step in this activity.

 2 related approaches to interaction modeling

 1.Use case modeling

 2.Sequence diagram

 Each use case represent a discrete task that involves 
 external interaction with a system. And use case 
 diagram give a simple overview of an interaction.

 Used to model the interactions between the actors and 
 the objects in a system and the interactions between 

 the objects themselves.

 Structural models of software display the organization 
 of a system in terms of the components that make up 

 the system and their relationships.

 Class Diagrams

 When to use?
 ~ are used when developing an object-oriented system 

 model to show the classes in a system and the 
 associations between these classes.

 How to illustrate?

 1.Top section: name of the object class

 2.Middle section: Class attributes

 3.Lower section: Operations(methods in JAVA)

 Generalization

 Used to reuse knowledge by classifying things and 
 focus on the differences between them and their class.

 Good design practice.

 Aggregation
 One object is composed of other objects.(Diamond 

 shape link)

 ~ are models of the dynamic behavior of a system as it 
 is executing. They show what happens or what is 

 supposed to happen when a system responds to a 
 stimulus from its environment.

 The stimuli types

 1. Data: when it becomes available that has to be 
 processed by the system.

 2. Event: which triggers system processing.

 Data-driven modeling

 ~ show the sequence of actions involved in the 
 processing input data and generating an associated 

 output.

 It uses date-flow diagrams as a way to illustrate the 
 processing steps in a system.

 Sequence Diagram
 ~ can serve as an alternative way of showing the 

 sequence of processing data.

 Event-driven modeling

 ~ shows how a system respond to external and internal 
 events.

 State diagram
 ~ show system states and events that cause transition 

 from one state to another.

 Model-driven engineering

 MDE is an approach to software development whereby 
 models rather than programs are the principle outputs 

 of the development process. 

 Not widely adopted now.

 3 types of abstract system model

 1.A computation independent model(CIM)

 2.A platform-independent model(PIM)

 3.Platfrom-specific model(PSM)

 ~  models the important domain abstractions used in a 
 system (sometimes called domain models).

 ~ model the operation of the system without reference 
 to implementation.

 ~ is transformations of the platform-independent model 
 with a separate PSM for each application plaform.


