                       Unit –III

 Object oriented analysis and data modelling 

    Object  oriented concepts - identifying objects  -  specifying attributes - defining 

    operations - inter object  communication  -  finalizing  object definition -  object  

    oriented  analysis  modelling  -  data  modelling - data  objects, attributes  and 

   relationships - entity relationship diagrams.

   Alternative analysis techniques

    Requirement   analysis  methods  -  data  structure   oriented methods-data

    structured system development - Warner diagrams and the DSSD approach –

    Jackson system development.

 

Object Oriented Analysis

Introduction:


In late 20th Century the Software Industry saw a new paradigm in programming known “Object Oriented Programming”. It even extended to software engineering. It represents a more realistic view of the problem by providing software abstractions to real world entities in the problem space.
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•classes and class hierarchies
       –instances

       –inheritance

       –abstraction and hiding

•objects

      –attributes

      –methods

      –encapsulation

      –polymorphism

•messages
Classes
•object-oriented thinking begins with the definition of a class        

      often defined as:
                     – template

                     – generalized description

                      – pattern

                      – “blueprint” ... describing a collection of similar items
•a metaclass (also called a superclass) is a collection of classes

•once a class of items is defined, a specific instance of the class can be defined 

Building a Class



   Object-Oriented Concepts: 


 Object-Oriented view of a problem introduces a fully different terminology. Let’s have a brief overview of this terminology :
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Class: A class is a specification describing the attributes and behaviour of a real world entity.

     
               A class encapsulates the attributes and operations of the entity.
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Object: An entity implementing the specification of a class. 
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Services or Operations or Methods: These implement the behaviour of the entity.
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Attributes: These represent the state of the object. Generally the methods modify the state of    the object by modifying the attributes. Only operations in this class can access these attributes. This way OO view guarantees data-hiding.

 
A problem can be solved using OO concepts by first recognizing the objects in the problem space and establishing communication between these objects. A problem in OO arena is solved by communication among objects, each one requesting the services of others. The transformation of the problem space into object space consists of following activities :

 
Identifying Objects:


Objects in the problem space can be identified by making a grammatical parse of the of the problem statement and recognizing all nouns in that statement. Objects manifest themselves in one of the following ways :
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 External Entities






[image: image6.png]


 Things
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 Occurrences or Events
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 Roles
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 Organizational units
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 Places
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 Structures


 
 
 
 
 
 
 



    
The Objects recognized using above method are retained for analysis phase if and only if its services are needed for system to function.

 
Specifying Attributes:



Attributes describe the objects i.e., what it is meant to do in problem space. To develop attributes for an object select those things that “belong” to an object in the description of the problem statement. In addition the following question should be answered for each object : “ what data items fully define the object in the problem space.

 
Defining Operations: 



An operation changes the state of the object in some way. Operations are generally classified into three groups.

(1)  Operations that manipulate data 

(2)  Operations that perform a computation

(3)  Operations that monitor an object for occurrence of a controlling event.

 


The operations for the objects can be derived by parsing the narrative description of the problem and identifying those verbs associated with an object. 

 
Interobject Communication :



A mechanism for communication must be established between objects once they are recognized. This mechanism is known as message.



An object is requested to perform one of its operations by sending it a message telling the object what to do. The receiver object responds to the message by first choosing the operation that implements the message name, executing this operation, and then returning control to the caller.

 
 
 
 
 
 

 

 

 

 


      Finalizing the Object Definition :

                                   The final step is to finalize the definition of the Object. The general life history of an object can be defined by recognizing that the object must be created, modified, manipulated or read in other ways.

 

      Object-Oriented Analysis Model:

Classification & Assembly Strutures

             Once the objects are identified, the analysis focuses on the classification structure. An object represented in the initial model might actually be composed of a number of components. These structures are called assembly structures.

 
Defining Subjects:

              A subject is reference or a pointer to more detail in the analysis model. At the most abstract level, the OOA model would contain only subject references. The subjects and assembly structures are denoted as follows :  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

      Data Modeling:

Classification & Assembly Structures:

       
OOA model is an extension of the “Data Modeling”.  The characteristic of Data modeling is that it mainly concentrates on the Data rather than on Action. Although both of these models are similar to some extent, Data modeling is rather limited in its approach. Data modeling is extensively used in database applications. It provides the database analyst and designer with insight into the data and the relationship that govern the data.

 
Data Object, Attributes, and Relationships:


A Data Object is similar to an object. It can be anything like external entities, things, occurrences or events, roles, organizational units, places or structures. The difference is that data modeling encapsulates data only. Data object attributes take on one of three different characteristics. They can be used to

(1)  name an instance of the data object

(2)  describe the instance

(3)  make reference to another instance in another table.


Data objects can be formalized by applying a set of normalization rules that will result in relational model for the data. The normalization rules can be summarized in the following manner:

 
(1)  A given instance of a data object has one and only one value for each attribute

(2)  Attributes represent elementary data items; they should contain no internal structure

(3)  When more than one attribute is used to identify a data object, be sure that descriptive and referential attributes represent “a characteristic of the entire object, and not a characteristic of something that would be identified by only part of the identifier”
(4)  All nonidentifier attributes must represent some characteristic of the instance named by the identifier of the data object and describe some other attribute that is not an identifier.

 
 

      Entity-Relationship Diagrams:
         The notation used to represent the data modeling is known as entity-relationship (E-R) diagram. The primary purpose of the E-R diagram is to represent data objects and their relationships.


Data objects are represented by labeled rectangles. Relationships are indicated with diamonds. Connections between data objects and relationships are established using variety of special connection lines.

An example of E-R diagram is as follows :
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            Creating Entity Relationship Diagrams
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Customer asked to list "things" that application addresses, these things evolve into input objects,     output objects, and external entities 
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Analyst and customer define connections between the objects 

             [image: image15.png]


One or more object-relationship pairs is created for each connection 
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The cardinality and modality are determined for an object-relationship pair 
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Attributes of each entity are defined 
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The entity diagram is reviewed and refined

 

 



Alternate Analysis Methods

 

Requirements Analysis Methods:  

 

Common characteristics of various analysis methods :


 s provide an All requirement analysis methods supports the fundamental requirement analysis principles: 

(1)               Mechanism for information domain analysis

(2)               Approach for functional and behavioral representations

(3)               Definition of interfaces

(4)               Mechanisms for problem portioning

(5)               Support for abstraction

(6)               Representation of essential and implementation views

 

Differences in Analysis Methods:


Definition Each method for the analysis has its own point of view, its own notation,  and its own approach to modeling. The degree to which the method establishes a firm foundation for design differs greatly. The level of support for CASE tools also varies greatly.
Data Structure-Oriented Methods:

Each Data structure-oriented analysis methods represent software requirements by focusing on data structure rather than data flow. Each of these methods 

(1)           assists the analyst in identifying key information objects and operations
(2)           assumes that the structure of information is hierarchical
(3)           requires that the datastructure be represented using the sequence, selection, and repetition constructs for composite data
(4)           assists provides a set of steps for mapping a hierarchical data structure into a program structure
 

Data Structured Systems Development:

DSSD (Data Structured Systems Development) considers information flow and functional characteristics as well as data hierarchy.



Warnier Diagrams:


The Warnier diagram enables the analyst to represent information hierarchy in a compact manner. It may be used to further partition the information domain by refining composite data items. The exclusive-OR  symbol(( ) indicates  a conditional occurrence(selection) of an information item;
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The above diagram illustrates the portioning of the outline for an “essay”.

The left brace({) used to indicate difference in levels of information hierarchy. All names contained within a brace represent a sequence of information items( each item may be a composite of other items or an elementary item). The notation next to some names represents repetition, that is, the number of times the particular items appears in the hierarchy.

 

Jackson System Development: 

Jackson System Definition: 

Jackson System Development (JSD) uses two types of diagrams to model a system, these are Entity Structure Diagrams and Network Diagrams. When used to describe the actions of a system or of an entity, JSD Diagrams can provide a modeling viewpoint that has elements of both functional and behavioral viewpoints. JSD diagrams provide an abstract form of sequencing description, for example much more abstract than pseudo code.



Entity Action Step: 

The entity action step begins with a brief natural language statement of the problem. Entities are selected by examining all nouns in the description. An action occurs at a specific point in time and is applied to an entity. Actions are selected by examining all the verbs in the description.

Entity Structure Step: 

In the context of JSD, the structure of an entity describes the entity’s history by considering the impact of actions over time.  The structure diagram presents a time-ordered specification of the actions performed by an entity.

The Initial Model Step: 

The initial model step begins to construct a specification of the system as a model the real world. The specification is created with a system specification diagram (SSD). A data stream connection occurs when one process transmits a stream of information and the other process receives the stream. Arrowheads represents sent the direction of information flow, and the circle represents the data stream which is assumed to be placed in a FIFO buffer of unlimited capacity.

 

 

 
 

 

3. a)
Describe the steps involved in data modeling.

    b)
Describe the steps involved in Jackson System Development.

7. a)
Briefly discuss any two data structure oriented analysis methods.

    b)
Describe design heuristics.

4. a)
Describe the steps involved in OOA modeling.

    b)
Describe the set of principles for data specification in a data design approach.

---

3. a)
Give the selection characteristics that should be used to select a potential object 
for OOA model. 

b) Describe the role of E-R diagrams in data modeling.

]

7. a)
Describe Warnier-Orr methodology for requirement analysis.

3. a)
Explain the concept OOA using an example.

    b)
Describe data modeling and summarize the normalization rules for data object 
tables.

b)
Describe the steps involved in transform analysis.

Describe the steps involved in Jackson System Development(JSD)

    b)
Describe the steps involved in transform analysis safehome

3.a)
Explain structural algorithm with examples.

   b)
What is data flow diagram?  Explain with an example.

2.a)
In your own words describe why the recursive/parallel process model is appropriate for object oriented system.

   b)
Define and explain with examples, class, object, encapsulation and inheritance.

5.
With the help of a suitable example, describe how the object-oriented analysis is 
carried out stressing the activities done in each step viz. identification of objects, 
specification of attributes, definition of operations etc.

3. a)
Write the software cost estimation techniques and 
how are maintenance costs estimated? 

b) Explain Jackson system development.

5.
Explain about Object Oriented concepts.

4.
Based on your experience with a bank ATM, draw a Data Flow Diagram modeling the data processing involved when a customer withdraws cash from an ATM machine.

5.a)
Differentiate between Object Oriented Analysis (OOA) and Data Modeling.

b) Explain the following terms in Data Modeling with an example.

i) Naming attributes   ii) Descriptive attributes    iii) Reference attributes.

5.
Write different steps in Object Oriented Analysis (OOA) approach proposed by Coad and Your don and explain them clearly.

5.
What is Jackson System Development (JSD)?  Explain the different steps applied by analyst to conduct JSD with an example.

4.a)
Describe the object-behavior model for a  customer on-line service bank.

b) Describe the class-responsibility-collaborator situation.
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