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Unified Object-Oriented Modeling using UML  IV

1. Dynamic Modeling

1.1. Definitions

Class and object diagrams describe and express the static structure of the system, and they are called static diagrams.

How objects communicate by messages and the effects of such communications are referred to as dynamics of a system; that is how the objects collaborate through communication and how the objects within the system change state during the system’s lifetime. 

The dynamic diagrams are necessary to express the behavior of a system, to demonstrate how the objects interact dynamically at different times during the execution of the system. 

1.2. Interaction Diagrams

Communications between classes and their object instances

are implemented by interaction functions.

Interactions are described in the following kinds of diagrams:

· sequence diagrams: specify how a sequence of messages are sent and received between a set of objects, with primary focus on time;

· state diagrams: specify which states an object can have during its life cycle, and the object behavior in these states;

· activity diagrams: specify the object interactions of terms of their individual activities;

· collaboration diagrams: specify how objects interact with focus on space relationships.

2. Sequence diagrams

Sequence diagrams illustrate how objects interact with each other. 

They focus on message sequences, or how messages are sent and 

received between a number of objects. 

A sequence diagram reveals the interactions for a specific scenario- 

a specific interaction between the objects that happens at some point 

in time during the system’s execution.

A general recommendation is to use a sequence diagrams when it is necessary to describe the behavior of several objects within a single use-case.

UML specification of Sequence Diagrams:

-------------------------------------------------------

Sequence diagrams have two axes:

- the vertical axes shows time, indicating the object’s lifetime

- the horizontal axes shows a set of objects involved in the sequence

Arrows are used to specify messages passed between the objects. 

A message is a communication between objects that conveys 

information with the expectation that action will be taken. 

The receipt of a message is considered as an event. When a message is received, an activity starts in the receiving object.

UML specification of Messages and Activations:

------------------------------------------------------------------------------

Messages are shown by arrows. Activations are drawn as 

thin rectangles on the object lifeline.

2.1. Message Flow

A message label in a collaboration diagram may include the 

following components:

- guard condition-- this is usually expressed directly in 

  a pseudo code or an actual programming language;

  
 [ x<0 ] or for example [ x>= 0 ]

- sequence expression-- it is a sequence number specifying the 

  message order. Message 1 always starts a sequence of messages, 

  message 1.1 is the first nested message, message 1.2 the second etc. 

- return value-- should be assigned to a message signature

1: display()

 

1.1.[ x<0 ] : foo()

 

2.2.[ x>= 0 ] : bar()

