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                           : ABSTRACT :

· WHAT’S UML (UNIFIED MODELING LANGUAGE)?

                 Introduction to UML, its definition, and meaning of unified,

                    Visualizing, specifying, constructing & documenting.

· DEVELOPMENT OF UML

                     History and evaluation of UML.

                      Different versions of UML.

· WHY AND WHERE UML?
                  Purpose of modeling, features of UML, benefits of

                     UML, application of UML.

· STRUCTURE OF UML
                    Different classifiers, their functions and notations,

                    Diagrams - use-case Diagram, class Diagram, sequence

                                 Diagrams, state chart Diagrams, activity

                                 Diagrams, collaboration Diagrams, component

                                 And   deployment Diagrams

· HOW DOES UML COMPARE TO BOOCH, OMT AND OBJECTORY?
                   Comparisons of UML with other modeling methods.

· WHAT IS THE INTEDED SCOPE OF UML

                   Scopes of UML, Goals of UML.

  WHAT IS UML?

          UML stands for unified modeling language.  UML   is an industry standard, general purpose, object-oriented, graphical, modeling language for  
· Visualizing 

· Specifying 

· Constructing

· Documenting

                the artifacts of software –intensive system.

What does unified mean?
                The word unified has the following meanings for UML:

· Across historical methods and notations: 

                 The UML combines commonly accepted concepts from many object-oriented methods                  as well as notations and terminology. The UML can represent most existing models as well as or better than original methods can.

· Across the development lifecycle:

               The UML is seamless from requirements to deployments. The same set of concepts and notation can be used in different stages of development and even mixed within a single model. It is unnecessary to translate from one stage to another. This seamlessnes is critical for itterative, incremental development. 

· Across application domain:

               The UML is intended to model most application domains, including those involving systems that are large, complex, real-time, distributed, data or computation intensive, among other properties. UML is good or better than any other general purpose modeling language for most application areas.

· Across implementation language and platforms:

       The UML is intended to be usable for systems implemented in various implementation languages and platforms, including programming languages, databases, 4GLs,organization documents, firmware, and so on.   

· Across development process:

                The UML is a modeling language, not a description of a detailed development process. It is particularly intended to support the iterative, incremental style of development.   

 The UML is a language 

          A modeling language is a language whose vocabulary and rules focus on the conceptual and physical representation of a system. A modeling language 

Such as UML is thus a standard language for software blue prints.     
The UML is a language   for visualizing

             For many programmers, the distance between thinking of implantation and then pounding it out in code is close to zero. Text is wonderfully minimal and direct way to write expressions and algorithms. In such cases, the programmer is doing some modeling, but entirely mentally. However there are several problems with this .UML solve these problems.

The UML is more than just a bunch of graphical symbols. Behind each symbol in the UML notation is well-defined semantics. In this manner, one developer can write a model in the UML, and another developer or even another tool can interpret that model unambiguously. 

Some things are best modeled textually; others are best modeled graphically. Indeed

, in all interesting systems, there are structures that transcend what can be represented in programming language. The UML is such a graphical language.

       In UML an explicit model facilitates communication.

The UML is a language for specifying

            Specifying means building models that are precise, unambiguous, and complete. In particular, the UML addresses the specifications of all the important 

Analysis, design and implementation decision that must be made in developing and deploying software –intensive system.    

The UML is a language for constructing 

  UML is not a visual programming language, but its models can be directly connected 

to a variety  of programming languages. This means that it is possible to map from a model in the UML to a programming language such as Java, C++, or Visual Basic, or tables in a relational databases, or in object-oriented database.

        In addition to this direct mapping, UML is sufficiently expressive and unambiguous to permit the direct execution of models, the simulation of systems and instrumentation of running systems.

   The UML is a language for documenting

              A healthy software organization produces all sorts of artifacts including,

                       Requirements                      project plans

                       Architecture                        tests

                       Design                                 prototypes

                       Source code                         releases

               The UML addresses the documenting of the system’s architecture and all of its details. The UML also provides a language for expressing requirements and for tests. Finally, the UML                                                                                                                                                                                                                                                                                    

 provides a language for modeling the activities of project planning and release management.



 DEVELOPMENT OF UML 

              The Unified Modeling Language™ (UML) was developed jointly by Grady Booch, Ivar Jacobson, and Jim Rumbaugh at Rational Software Corporation, with contributions from other leading methodologists. Development of UML began in 1995 with the combining of the Booch and OMT methods at Rational. We at Rational chose to make it public, and a cooperative effort by a score of companies led to a specification adopted by the Object Management Group (OMG) in 1997. This was UML version 1.1. Rational then gave rights to the UML to the OMG so that UML could serve as a publicly available standard. Since then, an OMG committee with representatives from various companies has worked on clarifying and fixing bugs in the original specification, releasing one update in 1998 (version 1.3) with another one expected by the end of 2000 (version 1.4). Rational experts have been active participants in the committee process. The update process cleaned up many internal problems with the UML metamodel(A description of model), clarified ambiguities in the original document, improved naming consistency, and fixed a number of features needed in specialized areas. But by and large, most average users will not notice many differences. Probably the biggest change in UML 1.3 was a reformulation of use case relationships, but even that did not represent a very big change. The most important addition in UML 1.4 will be the guidelines for writing profiles -- tailorings of UML for particular application domains. There are lots of specific detailed changes, of course, but overall UML is still the same language with the same capabilities.

 WHY   AND WHERE UML?          
          A model captures the important aspects of the thing being modeled from the certain point of view and simplifies or omits the rest. Engineering, architecture, and many other creative fields use models. A model is expressed in a medium that is convenient for working. A model of software system is made in modeling language such as UML. 

         The UML also contains organizational constructs for arranging models into packages that permit software teams to partition large system into workable pieces. It contains construct for representing implementation decisions and for organizing run-time elements into components. 

           Well-suited to the new demands of the brave new e-world, the Unified Modeling Language (UML) was designed to be distributed, concurrent, and connected. It is based on objects. 

Objects are distributed -- each one maintains its own state, distinct from all others. 

Objects are concurrent -- each one can potentially execute in parallel with all others. 

Objects are connected -- each one can send messages to others through a Web of links.

 UML is not tied to a single platform or programming language; therefore it is well suited to bridge networks of different systems. UML was designed with extensibility in mind, so it can adapt to new issues as they arise. 

          Let's look at the question from the point of view of the construction trade. Architects design buildings. Builders use the designs to create buildings. The more complicated the building, the more critical the communication between architect and builder. Blueprints are the standard graphical language that both architects and builders must learn as part of their trade.

          Writing software is not unlike constructing a building. The more complicated the underlying system, the more critical the communication among everyone involved in creating and deploying the software. In the past decade, the UML has emerged as the software blueprint language for analysts, designers, and programmers alike. It is now part of the software trade. The UML gives everyone from business analyst to designer to programmer a common vocabulary to talk about software design.

The UML is applicable to object-oriented problem solving.

Application of UML

           UML is intended to be universal, general-purpose modeling language for discrete systems such as those made of software, firmware, or digital logic. 

           The UML is an evolutionary general-purpose, broadly applicable, tool-supported, and industry-standardized modeling language. It applies to a multitude of different types of systems, domains, and methods or processes. 

            As a general-purpose modeling language, it focuses on a core set of concepts for acquiring, sharing, and utilizing knowledge coupled with extensibility mechanisms. 

As a broadly applicable modeling language, it may be applied to different types of systems (software and non-software), domains (business versus software), and methods or processes. 

As a tool-supported modeling language, tools are readily available to support the application of the language to specify, visualize, construct, and document systems. 

As an industry-standardized modeling language, it is not a proprietary and closed language but an open and fully extensible industry-recognized language. 

           The UML enables the capturing, communicating, and leveraging of strategic, tactical, and operational knowledge to facilitate increasing value by increasing quality, reducing costs, and reducing time-to-market while managing risks and being proactive in regard to ever-increasing change and complexity. 

           The UML more specialized tool, with a special language used for specialized domains, such as GUI layout, VLSI circuit design, or rule based artificial intelligence.            

           The UML is intended primarily for software- intensive systems. It has been used effectively for such domains as 

· Enterprise information systems

· Banking and financial services

· Telecommunication

· Transportation

· Defense/aerospace

· Retails

· Medical electronics

· Scientific

· Distributed web-based services

The UML is not limited to modeling software. Infect, it is expressive enough to model nonsoftware systems, such as workflow in the legal system, the structure and behavior of a patient healthcare system, and design of hardware.   

STRUCTURE OF UML

Classifiers:

                    a classifier is a discrete concept in the model, having identity , state, behavior and relationships

                         The UML defines 11 kinds of classifiers:  

Classifier                            functions                                                               notation

 Actor:                   an outside user of a system                                                     [image: image2.png]



 Class:                   a concept from the   modeled system                                    [image: image3.png]



 Classifier role:      a class restricted to particular usage in a collaboration        [image: image4.png]



 class-in-state :      a class restricted to being in a given state                             [image: image5.png]



 component :        a physical piece of a system                                                   [image: image6.png]il





 data type  :          a descriptor of a set of primitive values that lack identity       name
 Interface:           a named set of operation that characterize behavior                  [image: image7.png]



 node:                  a computational resource                                                 [image: image8.png]



 signal :               an asynchronous communication among objects                   [image: image9.png]



 subsystem :       a package that is treated as a unit with a specification,                [image: image10.png]



                           implementation and identity

 use case:           a specification of behavior of an entity in its interactions          [image: image11.png]



                          with outside agents

Diagrams in UML  

 A diagram is a graphical presentation of a set of elements .  Diagrams are drawn to visualize a system  from different perspectives, so diagram is a projection into  a system .
Diagram may contain any combination of things and relationships.

1. Use case diagrams:
Use case diagrams describe what a system does from the standpoint of an external observer. The emphasis is on what a system does rather than how.
Use case diagrams are closely connected to scenarios. A scenario is an example of what happens when someone interacts with the system. Here is a scenario for a medical clinic.

"A patient calls the clinic to make an appointment for a yearly checkup. The receptionist finds the nearest empty time slot in the appointment book and schedules the appointment for that time slot. "

A use case is a summary of scenarios for a single task or goal. An actor is who or what initiates the events involved in that task. Actors are simply roles that people or objects play. The picture below is a Make Appointment use case for the medical clinic. The actor is a Patient. The connection between actor and use case is a communication association.
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Actors are stick figures. Use cases are ovals. Communications are lines that link actors to use cases. A use case diagram is a collection of actors, use cases, and their communications. A single use case can have multiple actors.

Use case diagrams are helpful in three areas.

· Determining features (requirements). New use cases often generate new requirements as the system is analyzed and the design takes shape. 

· Communicating with clients. Their notational simplicity makes use case diagrams a good way for developers to communicate with clients. 

· Generating test cases. The collection of scenarios for a use case may suggest a suite of test cases for those scenarios. 

  2. Class diagrams:

A Class diagram gives an overview of a system by showing its classes and the relationships among them. Class diagrams are static -- they display what interacts but not what happens when they do interact.
 Class notation is a rectangle divided into three parts: class name, attributes, and operations. Our class diagram has three kinds of relationships.

· Association -- a relationship between instances of the two classes. There is an association between two classes if an instance of one class must know about the other in order to perform its work

· Aggregation -- an association in which one class belongs to a collection. An aggregation has a diamond end pointing to the part containing the whole.  

· Generalization -- an inheritance link indicating one class is a superclass of the other. A generalization has a triangle pointing to the superclass. 

3.Sequence diagrams:
Class and object diagrams are static model views. Interaction diagrams are dynamic. They describe how objects collaborate.

A sequence diagram is an interaction diagram that details how operations are carried out -- what messages are sent and when. Sequence diagrams are organized according to time. The time progresses as you go down the page. The objects involved in the operation are listed from left to right according to when they take part in the message sequence.

4.Collaboration diagrams:
Collaboration diagrams are also interaction diagrams. They convey the same information as sequence diagrams, but they focus on object roles instead of the times that messages are sent. In a sequence diagram, object roles are the vertices and messages are the connecting links.

The object-role rectangles are labeled with either class or object names (or both). Class names are preceded by colons (:).

5.Statechart diagrams:
Objects have behaviors and state. The state of an object depends on its current activity or condition. A statechart diagram shows the possible states of the object and the transitions that cause a change in state.

States are rounded rectangles. Transitions are arrows from one state to another. Events or conditions that trigger transitions are written beside the arrows. 

6.Activity diagrams:
An activity diagram is essentially a fancy flowchart. Activity diagrams and statechart diagrams are related. While a statechart diagram focuses attention on an object undergoing a process (or on a process as an object), an activity diagram focuses on the flow of activities involved in a single process. The activity diagram shows the how those activities depend on one another.

7.Component and deployment diagrams:

A component is a code module. Component diagrams are physical analogs of class diagram. Deployment diagrams show the physical configurations of software and hardware.

How does the UML compare to Booch, OMT, and Objectory?  

The Unified Modeling Language is simpler, more self-consistent, and more expressive. Furthermore, the Unified Modeling Language is a natural successor to Booch, Objectory, and OMT, and as such it is compatible with each.

It's simpler in that we've found a number of elements collapse into one. For example, Booch used the notion of active objects and persistent objects. We generalize this by denoting them as stereotypes or properties in the Unified Modeling Language--which also lets us express things like location for distributed systems. Similarly, Objectory used different kinds of classes in its                                                                                                                                                           

models. This generalizes to the stereotype concept as well. OMT had data-flow diagrams, which are thrown out and replaced with, among other things, use cases.

It's more self-consistent in that the metamodel hangs together well. We've eliminated the confusion surrounding has relationships in Booch. Objectory's use cases have application in a number of places in the metamodel. OMT's semantics of associations have been cleaned up.

It's more expressive as well. The Unified Modeling Language lets you express the semantics of concurrent and distributed systems. We've introduced new elements, such as protocols, interfaces, and stereotypes. Also, we have a means of making the notation tailorable, through the use of properties, some of which we predefine and some of which we leave open.

For the Booch user, the new notation requires getting used to rectangles instead of clouds, plus learning a few new things. For the Objectory user, the new notation requires learning some new notation. For the OMT user, the new notation requires changing the icons for some things and adding a few new things. In all, we expect the learning curve for Booch, Objectory, and OMT users to be very, very small. Indeed, it's not hard to explain the changes from any of these three methods to an experienced user in an hour or less

What is the intended scope of the Unified Modeling Language?

First and foremost, the Unified Modeling Language fuses the concepts of Booch, Objectory, and OMT. It is a single, common, and widely usable modeling language.

Second, the Unified Modeling Language pushes the envelope of what can be done with existing methods. The Unified Modeling Language will contain elements that address modeling of concurrent, distributed systems.

Third, the Unified Modeling Language focuses on a standard language, not a standard process. Different organizations and problem domains require different processes. Therefore, UML is concentrating first on a common metamodel (which unifies semantics) and second on a common notation (which provides a human rendering of these semantics). Methodologists will not necessarily standardize a process, although they will continue to promote an architecture-driven, incremental, and iterative development process.
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