UML: A Standard 

Unified Modeling Language
• Formed by integrating three existing prevalent modeling methodologies:


* OMT - Object Modeling Technique of Rumbaugh et al. (General Electric)


* Object Oriented Analysis and Design - of Grady Booch (Rational Software)


* Use Case Analysis - of Ivar Jacobson (Ericsson)

• Basis for UML- various semantic modeling techniques including ER model, extended ER and Object-oriented Modeling

UML: A Standard*
• Proposed by OMG - Object Modeling Group (Ongoing development, currently UML 1.2?)

• Main Difference from ER modeling- combines behavior or dynamics into modeling

•  Goes beyond simple O-O models to provide notation for not only data modeling , but also activity, sequence, state, collaboration, deployment

• Covers both static and dynamic aspects of information systems.

• Primarily a modeling standard and not a methodology.

• Supposed to cover the entire Information System life cycle.
* The notation and examples are taken from "UML Distilled" by Fowler and Scott and "UML Toolkit" by Ericsson and Penker.

Static Modeling in UML

• Essentially equivalent to data modeling using object oriented principles

• Object-oriented Modeling Basics:


- Object Identity


- Inheritance


- Encapsulation of structure and behavior


- Overloading and late binding


- Reuse

• UML is and will be supported by many O-O analysis and design tools. Current prominent tool: Rational Rose from Rational Software 

OTHER METHODOLOGIES

FOR O-O ANALYSIS AND DESIGN
• Shlaer and Mellor: Data Modeling, State Modeling. Recursive Design Approach

• Coad and Yourdon: Prototype Oriented approach to methods

• Martin and Odell : Information Systems and Information Engineering 

• Smalltalk Community : Responsibility Driven Design. CRC cards ( Class Responsibility Collaboration). Collaborative Design for project teams.

What is in the UML standard?

•  A Notation

•  A Meta Model

UML is a Modeling Language and it is independent of the process of design

• Iterative Development Process:

Phase
Model
Inception
Analysis Model

Elaboration
Design Model

Construction
Implementation 
Model

Transition
Deployment


Model

IMPLICIT METHODOLOGY

INCEPTION: 


Establishment of business rationale for project. Deciding project scope

ELABORATION:


Collection of more detailed requirements, High level analysis and design, establishing a baseline architecture, creating a construction plan

CONSTRUCTION:


Many iterations of analysis, design, implementation, testing.

TRANSITION:


Beta testing, performance testing, user training

ROLE OF UML

• UML mainly contributes to ELABORATION phase of IT projects

• USE CASES-

- Provide a basis for communication among developers

- Each case is a description of some specific functionality

- A Use case must deliver some value to an "actor".

• ACTORS:

- Primary vs. Secondary

- Active vs. Passive

UML Notation - Classes

• CLASSES in UML have 3 compartments:


Name Compartment


Attribute Compartment


Operation Compartment

• Attribute Compartment:


Attributes describe characteristics of objects


Primitive types of attributes - integer, boolean, enumeration, etc.


Attributes have different 'visibility"



public - can be viewed from 


outside class



private - cannot access from other 

classes

UML Notation - Classes (contd.)

• Operation Compartment:


Operations are also called functions



- return type



- parameters


Formal syntax of operation:



<visibility> <name> (parameter-list) : <return-type-expression> {property-string}

• EXAMPLES:


+drive (speed: Integer, direction: Direction)


+getData(): CarData


- number-of-invoices : Integer=0

Here,  number-of-invoices is called a class-scope operation and is not visible from outside.

UML Notation - Class and Object Diagrams

• Class Diagrams are equivalent to ER schemas

• Object Diagrams are equivalent to ER instance diagrams.

• Concepts used in class and object diagrams:


Generalizations


Recursive Associations


Roles


Qualified Associations


Or- Associations


Ordered Associations

• Other types of diagrams are shown with notation and examples from UML Distilled and UML Toolkit books.
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