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System Analysis and Design

Unit-I
Introduction to System:
   System is derived from Greek word Systema which means an organized relationship among functioning units or components.
System=Order+Structure

Definition

System is an orderly grouping of interrelated and interdependent components linked together according to a plan to achieve a specific common goal.

When we study the system we find following implications.
· The system is designed to achieve a predefined objective
· Interrelationships and interdependent must exist among the components
· The objective of the organization has a whole priority than objective of the individual component

e.g.

Transportation System, Accounting System, telephone system Production system, Telephone System etc.
Characteristics of the System Components
· organization: 

Here organization means components of the system in a certain order i.e. orderly grouping of components.
· Interaction: 

     Components of the system interact with each other to achieve a specific objective.

· Interdependence:

                                  Components of the system interdependent to each other.

· Integration:

     Integration among the components of the system.

· Central Objective

      All the components of the system integrated in such a way to obtain central   objective rather than individual.

Elements of the System:

There are the following elements of the system:

· Outputs and Inputs.
· Processor(s)
· Control.
· Feedback.
· Environment.

· Boundaries & Interface.

Classification of the system:
The system is classified into the following
· Deterministic System: It operates in predictable manner and also interaction among the subsystem
           e.g.  A computer program is a deterministic system.

· Probabilistic System: This is described in probable area and certain degree of errors is always attached to the predictable portion.
e.g. the inventory control System.

· Closed System: A system is said to be closed if, it does not exchange material information or energy with its environment i.e. it is self contained system.

e.g.  Chemical reactions

· Open system: It exchanges energy or material information from its environment 

e.g. Biological System, Hospital System. 
· Formal Information System: A formal information system is based on the organization represented by the organization chart. The chart is map of positions and authority relationship, indicated by boxes and connected by straight lines. 

The formal information system is a power structure designed to achieve company goals.

An organization’s emphasis on control to ensure performance tends to restrict the communication flow among the employees.

· Informal information System:  It is an employee based designed to meet personnel and vocational needs and to help solve work related problems

It also funnels information upward through indirect channels. In this respect, it is useful system because it works within the framework of the business and its stated policy. 

· Physical or abstract systems: 

Physical systems are tangible entities that may be static or dynamic in operation.

e.g.  The physical parts of the computer center are the offices, desks, and chairs that facilitate operation of the computer.

They can be seen and counted; they are static in contrast, a programmed computer is a dynamic system.

Data, programs output, and applications changes as the user demands or the priority of the information requested changes.

Abstract system:   These systems are conceptual or nonphysical entities.

They may be straightforward formulas of relationships among the sets of variables or models- the abstract conceptualization of physical situations.

A model is representation of real or planned system.

Data and information
· Data:  Data is the raw material for the information.
· Information:   Data processing is called an information

Or
     Processed data i.e. results of the processed data is called an information.
              Data
Information (Results)
                  Input               
    Output
Computer Based Information system:
· It provides data processing capabilities and information that an organization need to informed about various aspects of its operations 

· Because information is valuable asset to any organization.
· It must be carefully acquired and organized into a system that is useful.

  Characteristics:
· It must provide accurate information.

· Provide timely information i.e. weekly, monthly etc.

· Different department can share that information.

MIS (Management Information System)

MIS has three components:

· Management

· Information 

· System.

Management Process

                             Resources                        Activities
     Definition of MIS:

· The MIS is defined as an integrated system of man and machine for providing the information to support various operations, The Management and decision making function in the organization.

·  The MIS is defined as a system which provides the information to support the decision making in the organization.
· The primary users of MIS are middle and top management, operational managers and support staff.

· The operational managers use MIS for short range planning and periodic and exception reports.
· MIS is useful for the special analysis of information and reports to help management in planning and controlling.

DSS (Decision support system):

The components of DSS are:
· Decision: emphasizes decision making in the problem situations, not information processing, retrieval or reporting.
· Support:  support requires computer-aided decision situation with enough “structure” to permit computer support.

· System:  Accentuates the integrated nature of problem solving, suggesting a combined environment of “Man” “Machine” and decision.
The main functions of DSS are:

· Decision support system looks into the decision making activities of managerial and end users.

· It supports the managers in strategic planning and controlling.

· It supports the managers to solve their semi structured and unstructured problems.

· It provides interactive information to managers during the decision making process.

· It makes use of the following in its decision making process.
i) Analytical Model.

ii) Specialized database.
Skills of the system Analyst

1. Interpersonal Skills:

i. Communication

ii. Understanding

iii. Teaching

iv. Selling

v. Creativity

2. Technical Skills: 

i. Creativity

ii. Problem solving

iii. Project Management

iv. Dynamic Interface

v. Question attitude and inquiring mind

vi. Knowledge of the basics of the computer and business function.

Role of the System Analyst in MIS Organization

· Change Agent

· Investigator and Monitor

· Architect

· Psychologist

· Salesperson

· Motivator

· Politician

Unit-II
System/software development life Cycle:
The different Phases of software development life Cycle are:
· System study

· Feasibility study

· System Analysis 

· System Design

· System Development

(1) Coding

(2) Testing

· Implementation

· Maintenance

The following figure depicts the SDLC Process:
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Information gathering:
Strategy to gather information:
· Identifying information sources.

· Evolving a method of obtaining information from identified sources.

· Using an information flow model of the organization.

Information sources:

· User of the system

· Forms and documents used in the organization.

· Procedure manuals and rule books which specify how various activities are carried out in the organization.
· Various reports used in the organization

· Computer programs of existing system.

Information gathering tool/Method of information gathering or searching:
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1) Interviewing:   

· Information gathering first starts with interviewing top level management. 
· An overview of the organization, available information, and objectives to be met by the proposed system are normally gathered from top management.

· A gross system model is worked out and verified. 

· The next step is to interview middle level management and operational staff.
· At this level day-to day operational requirements and information required for current use are gathered 

· The earlier gross model is now explained and refined.

· It should be remembered that operational staff at the day-to-day working level such as clerks .store keepers etc. can make or break system. 
· It is essential to gain their confidence and explain to them what the intended system would do.
· They should their responsibilities when system is implemented.

Before starting interview an analyst must decide on:

· Who will be interviewed 

· In what order they will interviewed

· What specific questions will be asked in each interview 

2) Questionnaires:
· Detailed questionnaires are useful to gather quantitative information such as sales statistics.

· When quantitative data is to be collected from a large number of persons or organizations, questionnaires are useful.

· Generally questionnaires sent by mail are not promptly answered.

· Continuous follow-up by letters and some personal calls are needed to get back the filled-up questionnaires.

· The shorter a questionnaires, the higher is the probability of getting it back quickly.
3) Fact Recording:
· Background information.

· Sources used in obtaining information.

· Method used in gathering information.
· Current procedures.

· Currently available data.

4) Onsite observation
DFD (Data flow Diagram)
· Data flow diagram used for data flow analysis

· Data flow analysis help the system analysts to determine the activities that make up a system, what data are essential to each activity. What data enter and leave the system.

· Data flow diagram provides a logical model of system and shows the flow of data and the flow of logic involved 



   The DFD has following characteristics:

a) They show the passage of data through the system.

b) They focus on the process that transforms incoming data flows (input) into outgoing data flows (output).

c) The processes that perform this transformation normally create as well as use data.
d) External entities send and receive data flows from the system.

e) DFD supports a top-down approach for analysis.

Symbols used in DFD:  There are four symbols are used in DFD


 An external Entity 
 Shows source or destination data






       Arrows
Shows Data flow  
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Parallel Lines
Logical DFD: 

· The logical DFD specify the various logical processes performed on data i.e. type of operations performed 

· A logical DFD does not specify who does the operations, whether it is done manually or with a computer and also where it is done.

Physical DFD: 
· A physical DFD specify who does the operations whether it is done manually or with a computer and also where it is done.
· A physical DFD easily drawn during the fact gathering stage.
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Data Models:
A collection of conceptual tools for describing data, data relationship, data semantics, and consistency constraints. The various data models are: object- based logical models; record based logical models and physical models.
Object Based Logical Models:
Object based logical models are used in describing data at the logical and view levels. 

There are following object based models:
· The entity relationship model

· Object oriented model

· The semantic data model

· Functional data model

Note:  Here we will only discuss about the entity relationship model.

The Entity Relationship Model:

The entity-relationship (E-R) Data model is based on a perception of a real world that consists of a collection of basic objects, called entities, and of relationship among these objects.

Entity: An entity is a thing or object in the real world that is distinguishable from other objects.
e.g.

Each employee in any organization is an entity. Each person is an entity and bank accounts can be considered to be entities. Entities are described in a database by a set of attributes (property). 
Employee entity can be described by set of attributes like: 

Empno, Empname, Empaddress, Empsal etc.
Here EMP stands for Employee.

Attributes:  properties of an entity are called attributes. Attributes described the entity in a database.
Relationship:  A relationship is an association among several entities.

e.g. A depositor relationship associates a customer with each account that he has.
Entity Set:  The set of all entities of the same type is called an entity set.
Relationship Set:  The set of all relationships of same type is called relationship set.

The overall logical structure of a database can be expressed graphically by E-R diagram, which is built up from following components:

· Rectangles 
represent entity set.

· Ellipses      
represent the attributes.
· Diamonds   
represent the relationships among the entity sets.

· Lines          
link the attributes to entity sets and entity sets to      relationships.
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Three View of the System:
A major purpose of a database system is to provide users with an abstract view of the data. That is, system hides certain details of how data are stored and maintained.  
Data Abstraction:  Hiding of certain details and complexity of data from users is called data abstraction. Actually we apply the abstraction at different levels or different views for simplifying the user’s interaction with the system.

There are following three levels are data abstraction:

· Physical Level:  The lowest level of abstraction describes how the data are actually stored. At this level complex low level data structure are described in detail.
· Logical Level:  The next higher level of abstraction describes what data are stored in the database, and what relationships exist among those data.
· View Level: The highest level of abstraction describes only part of the entire database. In this only a peace of information can be accessed by the users according to their authentication.
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Unit-III
System Design
System design goes through two phases of development:

· Logical Design
· Physical Design
· Logical Design:  For a candidate system logical design describes: The inputs(source)
     Output (destination)

     Databases (data stores)
     Procedures (data flows) all in the format that meet the user’s requirements
When Analysts prepare the logical system design, they specify the user needs at a level of the system and required data sources. The design covers the following:
1. Review the current physical system-its data flows, files content, volumes, frequencies etc.

2. Prepare output specifications-that is determines the format, content and frequency of reports, including terminal specifications and locations. 

3. Prepare input specifications- format, content and most of the input functions. This includes determining the flow of documents from the input data source to the actual input decision.

4. Prepare edit security and control specifications.

5.  Specifies the implementation plan.
6. Prepare a logical design walkthrough of the information flow, output, input controls and implementation plan.

7.  Review the benefits costs, target dates and system constraints
· Physical Design: 

· The physical design produce the working system by defining the design specifications that tell the programmer exactly what the candidate must do
· For this Programmer writes the necessary programs or modifies the software package that accepts input from the user, performs the necessary calculations through the existing database.

· Database produces the report on a hard copy or displays it on a screen and maintains an updated database at all time. 
Physical system consists of the following:

1. design the physical System:

a) Specify the input/output media.

b) Design the data base and specify the backup procedures.

c) Design physical information flow through the system and physical design walkthrough.

2. Plan system Implementation:

a) Prepare a conversion schedule and a target date.

b) Determine training procedure, courses, and time table.

c) Devise a test and implementation plan and specify any new Hardware/Software.

d) Update benefits, costs conversion date, and system constraints (legal), financial, hardware, etc.  

Objectives of System Design:

· The main objective for designing a system to manage a database is share ability of data.

· Data is considered as important resources of an organization and it is shared by a number of applications.

·  Data is collected, validated, protected logically organized and stored with controlled redundancy.
· It should always keep in mind that the data is not only to be used for a number of current applications but it has to serve also future applications.

The objective of Database: The objective of Database is as follows:
1) Data Independence: Data independence is an essential requirement to enable the design of application program independent of the physical format, storage and access of data. The ability to write application program without knowing the representation details of database is called data independence.
It allows the following.

a) The contents and the organization of a database to be changed without affecting the application program.

b) Changing the data processing equipment and software without requiring rewriting of application programs.

c) Sharing of data by different application programs by allowing data to appear to be organized properly for each application
d) Central control of data which ensures the security and integrity of data.

2) Control Redundancy: The system should identify existence of common data and avoid duplicate recording. Relationship or pointers should be used to locate the data which are used many times.

3) Relating Data items: Relationship between data items should be specified.

4) Data integrity: consistency of data values and relationship must be preserved. In order to achieve this, the system must ensure validity of data by using good data editing, synchronizing, updating of data and propagating changes to other related data elements. It also involves maintaining audit trails to enables recovery if errors are detected.
5) Data security: This is concerned with protecting unauthorized access of data.

6) Database performance: The system should be able to provide timely information as required.

7) Management control:  As the dependence of an organization on database increases, positive management controls should be exercised over addition, deletion change and description of data. Data must be protected to satisfy legal, accounting, and auditing requirements.
Unit –IV

Spiral Model

The spiral model is a software development process combining elements of both design and prototyping-in-stages, in an effort to combine advantages of top-down and bottom-up concepts. Also known as the spiral lifecycle model (or spiral development), it is a systems development method (SDM) used in information technology (IT). This model of development combines the features of the prototyping model and the waterfall model. The spiral model is intended for large, expensive and complicated projects.

The spiral model was defined by Barry Boehm in his 1988 article "A Spiral Model of Software Development and Enhancement This model was not the first model to discuss iterative development, but it was the first model to explain why the iteration matters.
 As originally envisioned, the iterations were typically 6 months to 2 years long. Each phase starts with a design goal and ends with the client (who may be internal) reviewing the progress thus far. Analysis and engineering efforts are applied at each phase of the project, with an eye toward the end goal of the project.

Steps:
The steps in the spiral model iteration can be generalized as follows:

1. The new system requirements are defined in as much detail as possible. This usually involves interviewing a number of users 
2. Representing all the external or internal users and other aspects of the existing system.

3. A preliminary design is created for the new system. This phase is the most important part of "Spiral Model". In this phase all possible (and available) alternatives, which can help in developing a cost effective project are analyzed and strategies are decided to use them. This phase has been added specially in order to identify and resolve all the possible risks in the project development. If risks indicate any kind of uncertainty in requirements, prototyping may be used to proceed with the available data and find out possible solution in order to deal with the potential changes in the requirements.
4. A first prototype of the new system is constructed from the preliminary design. This is usually a scaled-down system, and represents an approximation of the characteristics of the final product.

5. A second prototype is evolved by a fourfold procedure: 

1. evaluating the first prototype in terms of its strengths, weaknesses, and risks;

2. defining the requirements of the second prototype;

3. planning and designing the second prototype;

4. constructing and testing the second prototype
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Merits and Demerits of Spiral Model
  Merits

* High amount of risk analysis
* Good for large and mission-critical projects.
* Software is produced early in the software life cycle.
  Demerits
* Can be a costly model to use.
* Risk analysis requires highly specific expertise.
* Project’s success is highly dependent on the risk analysis phase.
* Doesn’t work well for smaller projects.

RAD (Rapid Application Development)
· Rapid Application Development (RAD) is an incremental software development process model that emphasizes on extremely short development cycle. 

· The RAD model is a “high speed” adaptation of the linear sequential model in which rapid development is achieved by using of the component based construction.

· If requirements are well understood and project scope is constrained, the RAD process enables the development team to create a fully functional system within short time period.

· Used primarily for information system application 
    The RAD approach consists of following phases.

a) Business Modeling: The information flow among business function is modeled in way that answers the following questions:
· What information drives the business process?

· What information is generated?

· Who generates it?
· Where does the information go?

· Who processes it?

b) Data Modeling: The information flow defined as part of the business modeling phase is refined into a set of data objects that are needed to support the business.
c) Process Modeling: The data objects defined in data modeling phase are transformed to achieve the information flow necessary to implement a business function.

d) Application Generation: RAD assumes the use of fourth generation techniques. Rather than creating software using conventional third generation programming language, the RAD process works to reuse existing program components or create reusable components.

e) Testing and Turnover:  Since the RAD process emphasizes reuse, many of the components have already been tested. This reduces overall testing time.    

Waterfall Model

Waterfall approach was first Process Model to be introduced and followed widely in Software Engineering to ensure success of the project. In "The Waterfall" approach, the whole process of software development is divided into separate process phases.

The phases in Waterfall model are: Requirement Specifications phase, Software Design, Implementation and Testing & Maintenance. All these phases are cascaded to each other so that second phase is started as and when defined set of goals are achieved for first phase and it is signed off, so the name "Waterfall Model". All the methods and processes undertaken in Waterfall Model are more visible.

The stages of "The Waterfall Model" are: 
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Requirement Analysis & Definition: All possible requirements of the system to be developed are captured in this phase. Requirements are set of functionalities and constraints that the end-user (who will be using the system) expects from the system. The requirements are gathered from the end-user by consultation, these requirements are analyzed for their validity and the possibility of incorporating the requirements in the system to be development is also studied. Finally, a Requirement Specification document is created which serves the purpose of guideline for the next phase of the model. 

System & Software Design: Before a starting for actual coding, it is highly important to understand what we are going to create and what it should look like? The requirement specifications from first phase are studied in this phase and system design is prepared. System Design helps in specifying hardware and system requirements and also helps in defining overall system architecture. The system design specifications serve as input for the next phase of the model.


Implementation & Unit Testing: On receiving system design documents, the work is divided in modules/units and actual coding is started. The system is first developed in small programs called units, which are integrated in the next phase. Each unit is developed and tested for its functionality; this is referred to as Unit Testing. Unit testing mainly verifies if the modules/units meet their specifications.


Integration & System Testing: As specified above, the system is first divided in units which are developed and tested for their functionalities. These units are integrated into a complete system during Integration phase and tested to check if all modules/units coordinate between each other and the system as a whole behaves as per the specifications. After successfully testing the software, it is delivered to the customer.


Operations & Maintenance: This phase of "The Waterfall Model" is virtually never ending phase (Very long). Generally, problems with the system developed (which are not found during the development life cycle) come up after its practical use starts, so the issues related to the system are solved after deployment of the system. Not all the problems come in picture directly but they arise time to time and needs to be solved; hence this process is referred as Maintenance.


Advantages and Disadvantages


Advantages
· The advantage of waterfall development is that it allows for departmentalization and managerial control.
·  A schedule can be set with deadlines for each stage of development and a product can proceed through the development process like a car in a carwash, and theoretically, be delivered on time. 
· Development moves from concept, through design, implementation, testing, installation, troubleshooting, and ends up at operation and maintenance. 
· Each phase of development proceeds in strict order, without any overlapping or iterative steps.

Disadvantages
· The disadvantage of waterfall development is that it does not allow for much reflection or revision. 
· Once an application is in the testing stage, it is very difficult to go back and change something that was not well-thought out in the concept stage. 
· Alternatives to the waterfall model include joint application development (JAD), rapid application development (RAD), synch and stabilize, build and fix, and the spiral model.
Prototype Model

Introduction

A prototype is a working model that is functionally equivalent to a component of the product.

In many instances the client only has a general view of what is expected from the software product. In such a scenario where there is an absence of detailed information regarding the input to the system, the processing needs and the output requirements, the prototyping model may be employed.


This model reflects an attempt to increase the flexibility of the development process by allowing the client to interact and experiment with a working representation of the product. The developmental process only continues once the client is satisfied with the functioning of the prototype. At that stage the developer determines the specifications of the client’s real needs.

Software prototyping

Software prototyping, a possible activity during software development, is the creation of prototypes, i.e., incomplete versions of the software program being developed.

A prototype typically implements only a small subset of the features of the eventual program, and the implementation may be completely different from that of the eventual product.

The purpose of a prototype is to allow users of the software to evaluate proposals for the design of the eventual product by actually trying them out, rather than having to interpret and evaluate the design based on descriptions.

Prototyping has several benefits: 
· The software designer and implementer can obtain feedback from the users early in the project. 
· The client and the contractor can compare if the software made matches the software specification, according to which the software program is built. 
· It also allows the software engineer some insight into the accuracy of initial project estimates and whether the deadlines and milestones proposed can be successfully met. 
Overview

The process of prototyping involves the following steps

1 Identify basic requirements 

Determine basic requirements including the input and output information desired. Details, such as security, can typically be ignored. 

2 Develop Initial Prototype 

The initial prototype is developed that includes only user interfaces. 

3. Review 

The customers, including end-users, examine the prototype and provide feedback on additions or changes. 

4 .Revise and Enhancing the Prototype 

Using the feedback both the specifications and the prototype can be improved. Negotiation about what is within the scope of the contract/product may be necessary. If changes are introduced then a repeat of steps #3 ands #4 may be needed

Methods

There are few formal prototyping methodologies even though most Agile Methods rely heavily upon prototyping techniques.

Dynamic systems development method
Dynamic Systems Development Method (DSDM) is a framework for delivering business solutions that relies heavily upon prototyping as a core technique, and is itself ISO 9001 approved. It expands upon most understood definitions of a prototype. According to DSDM the prototype may be a diagram, a business process, or even a system placed into production. DSDM prototypes are intended to be incremental, evolving from simple forms into more comprehensive ones.

DSDM prototypes may be throwaway or evolutionary. Evolutionary prototypes may be evolved horizontally (breadth then depth) or vertically (each section is built in detail with additional iterations detailing subsequent sections). Evolutionary prototypes can eventually evolve into final systems.

The four categories of prototypes as recommended by DSDM are:

· Business prototypes – used to design and demonstrates the business processes being automated. 

· Usability prototypes – used to define, refine, and demonstrate user interface design usability, accessibility, look and feel. 

· Performance and capacity prototypes - used to define, demonstrate, and predict how systems will perform under peak loads as well as to demonstrate and evaluate other non-functional aspects of the system (transaction rates, data storage volume, response time, etc.) 

· Capability/technique prototypes – used to develop, demonstrate, and evaluate a design approach or concept. 

The DSDM lifecycle of a prototype is to:

Identify prototype 

Agree to a plan 

Create the prototype 

Review the prototype 

Operational Prototyping

Operational Prototyping was proposed by Alan Davis as a way to integrate throwaway and evolutionary prototyping with conventional system development. "[It] offers the best of both the quick-and-dirty and conventional-development worlds in a sensible manner. Designers develop only well-understood features in building the evolutionary baseline, while using throwaway prototyping to experiment with the poorly understood features."

Davis' belief is that to try to "retrofit quality onto a rapid prototype" is not the correct approach when trying to combine the two approaches. His idea is to engage in an evolutionary prototyping methodology and rapidly prototype the features of the system after each evolution.

The specific methodology follows these steps: 

An evolutionary prototype is constructed and made into a baseline using conventional development strategies, specifying and implementing only the requirements that are well understood.

· Copies of the baseline are sent to multiple customer sites along with a trained prototyper. 

· At each site, the prototyper watches the user at the system. 

· Whenever the user encounters a problem or thinks of a new feature or requirement, the prototyper logs it. This frees the user from having to record the problem, and allows them to continue working. 

· After the user session is over, the prototyper constructs a throwaway prototype on top of the baseline system. 

· The user now uses the new system and evaluates. If the new changes aren't effective, the prototyper removes them. 

· If the user likes the changes, the prototyper writes feature-enhancement requests and forwards them to the development team. 

· The development team, with the change requests in hand from all the sites, then produce a new evolutionary prototype using conventional methods. 

Obviously, a key to this method is to have well trained prototypers available to go to the user sites. The Operational Prototyping methodology has many benefits in systems that are complex and have few known requirements in advance.

Evolutionary Systems Development

Evolutionary Systems Development is a class of methodologies that attempt to formally implement Evolutionary Prototyping. One particular type, called Systemscraft is described by John Crinnion in his book: Evolutionary Systems Development.

Systemscraft was designed as a 'prototype' methodology that should be modified and adapted to fit the specific environment in which it was implemented.

Systemscraft was not designed as a rigid 'cookbook' approach to the development process. It is now generally recognised[sic] that a good methodology should be flexible enough to be adjustable to suit all kinds of environment and situation. 

The basis of Systemscraft, not unlike Evolutionary Prototyping, is to create a working system from the initial requirements and build upon it in a series of revisions. Systemscraft places heavy emphasis on traditional analysis being used throughout the development of the system.

Evolutionary Rapid Development

Evolutionary Rapid Development (ERD) was developed by the Software Productivity Consortium, a technology development and integration agent for the Information Technology Office of the Defense Advanced Research Projects Agency (DARPA).

Fundamental to ERD is the concept of composing software systems based on the reuse of components, the use of software templates and on an architectural template. Continuous evolution of system capabilities in rapid response to changing user needs and technology is highlighted by the evolvable architecture, representing a class of solutions. The process focuses on the use of small artisan-based teams integrating software and systems engineering disciplines working multiple, often parallel short-duration time boxes with frequent customer interaction. 

Key to the success of the ERD-based projects is parallel exploratory analysis and development of features, infrastructures, and components with and adoption of leading edge technologies enabling the quick reaction to changes in technologies, the marketplace, or customer requirements. 

To elicit customer/user input, frequent scheduled and ad hoc/impromptu meetings with the stakeholders are held. Demonstrations of system capabilities are held to solicit feedback before design/implementation decisions are solidified. Frequent releases (e.g., betas) are made available for use to provide insight into how the system could better support user and customer needs. This assures that the system evolves to satisfy existing user needs.

The design framework for the system is based on using existing published or de facto standards. The system is organized to allow for evolving a set of capabilities that includes considerations for performance, capacities, and functionality. The architecture is defined in terms of abstract interfaces that encapsulate the services and their implementation (e.g., COTS applications). The architecture serves as a template to be used for guiding development of more than a single instance of the system. It allows for multiple application components to be used to implement the services. A core set of functionality not likely to change is also identified and established.

The ERD process is structured to use demonstrated functionality rather than paper products as a way for stakeholders to communicate their needs and expectations. Central to this goal of rapid delivery is the use of the "time box" method. Time boxes are fixed periods of time in which specific tasks (e.g., developing a set of functionality) must be performed. Rather than allowing time to expand to satisfy some vague set of goals, the time is fixed (both in terms of calendar weeks and person-hours) and a set of goals is defined that realistically can be achieved within these constraints. To keep development from degenerating into a "random walk," long-range plans are defined to guide the iterations. These plans provide a vision for the overall system and set boundaries (e.g., constraints) for the project. Each iteration within the process is conducted in the context of these long-range plans.

Once architecture is established, software is integrated and tested on a daily basis. This allows the team to assess progress objectively and identify potential problems quickly. Since small amounts of the system are integrated at one time, diagnosing and removing the defect is rapid. User demonstrations can be held at short notice since the system is generally ready to exercise at all times.

Advantages of Prototyping

There are many advantages to using prototyping in software development, some tangible some abstract.

Reduced time and costs: Prototyping can improve the quality of requirements and specifications provided to developers. Because changes cost exponentially more to implement as they are detected later in development, the early determination of what the user really wants can result in faster and less expensive software.

Improved and increased user involvement: Prototyping requires user involvement and allows them to see and interact with a prototype allowing them to provide better and more complete feedback and specifications. The presence of the prototype being examined by the user prevents many misunderstandings and miscommunications that occur when each side believe the other understands what they said. Since users know the problem domain better than anyone on the development team does, increased interaction can result in final product that has greater tangible and intangible quality. The final product is more likely to satisfy the user’s desire for look, feel and performance.

Disadvantages of Prototyping

Using, or perhaps misusing, prototyping can also have disadvantages.

Insufficient analysis: The focus on a limited prototype can distract developers from properly analyzing the complete project. This can lead to overlooking better solutions, preparation of incomplete specifications or the conversion of limited prototypes into poorly engineered final projects that are hard to maintain. Further, since a prototype is limited in functionality it may not scale well if the prototype is used as the basis of a final deliverable, which may not be noticed if developers are too focused on building a prototype as a model.

User confusion of prototype and finished system: Users can begin to think that a prototype, intended to be thrown away, is actually a final system that merely needs to be finished or polished. (They are, for example, often unaware of the effort needed to add error-checking and security features which a prototype may not have.) This can lead them to expect the prototype to accurately model the performance of the final system when this is not the intent of the developers. Users can also become attached to features that were included in a prototype for consideration and then removed from the specification for a final system. If users are able to require all proposed features be included in the final system this can lead to feature creep.

Developer attachment to prototype: Developers can also become attached to prototypes they have spent a great deal of effort producing; this can lead to problems like attempting to convert a limited prototype into a final system when it does not have an appropriate underlying architecture. (This may suggest that throwaway prototyping, rather than evolutionary prototyping, should be used.)

Excessive development time of the prototype: A key property to prototyping is the fact that it is supposed to be done quickly. If the developers lose sight of this fact, they very well may try to develop a
 Prototype that is too complex. When the prototype is thrown away the precisely developed requirements that it provides may not yield a sufficient increase in productivity to make up for the time spent developing the prototype. Users can become stuck in debates over details of the prototype, holding up the development team and delaying the final product.

Expense of implementing prototyping: the start up costs for building a development team focused on prototyping may be high. Many companies have development methodologies in place, and changing them can mean retraining, retooling, or both. Many companies tend to just jump into the prototyping without bothering to retrain their workers as much as they should.

A common problem with adopting prototyping technology is high expectations for productivity with insufficient effort behind the learning curve. In addition to training for the use of a prototyping technique, there is an often overlooked need for developing corporate and project specific underlying structure to support the technology. When this underlying structure is omitted, lower productivity can often result. 
Unit-Vth
Object Oriented Life Cycle
Object Oriented life cycle consist of the three stages:

· Object Analysis

· Object Design

· Object Implementation

Object Analysis:
· In object Oriented Analysis we identify objects, which are the building blocks of the project to be developed.

· We perform analysis using these objects. In object oriented analysis (OOA), we take the following points into consideration:
1) Understand the requirements of the project.

2) Write the specifications of the requirements of the user and software.
3) Decide the objects and their attributes.

4) Establish the services that each object is expected to provide.

5) Determine inter-connections among the objects in terms of services required and the services rendered.
Criteria for identifying objects in a System.
a) An object must perform some service in the system

b) An object must have attributes whose values are examined and used in performing the service assigned to it. There must be several relevant attributes.

c) An object must be essential for the functioning of the system. This is judged by examining whether it is essential to remember information about the object.
d) There must be a common set of attributes and operations which are necessary for all occurrences of the object.

Once the required objects are identified, we may identify their general properties and specialize them. The next step is to determine the responsibilities of the each object that is operations it can carry out on its own. Thereafter, determine the operations which will be performed by multiple objects in collaborations. Thus we can model the system as a collaboration of the independent objects and allow these objects to communicate with each other. Communication among objects is done through the transfer of messages. A client objects sends a message requesting a service from the server object. A message activates a process or method the receiving object. The message causes the execution of the method program, which will carry out required processing and return the response.
2) Object Design: 
· In object design, we are required to specify the components of each object. There are different ways of accomplishing this. 
· One way is to extend the E-R model. The other way is to use the new modeling techniques specially devised for designing objects. 
· Object design is a method of design encompassing the process of object-oriented decomposition and a notation for depicting logical and physical as well as dynamic models of the system under design. Object design consist of different models which are as follows:
a) Entity Relationship Model: In the object oriented entity relationship model we represent each entity as an object. The attributes form the object properties. In addition, methods are added in the object oriented entity relationship model. These methods also called services, can change object properties or perform computations.

b) Object Diagram: object is similar to E-R diagram. It represents object properties.

c) Functional Model:  Functional Model shows the changes in the object properties. It is modeled similar to data flow diagram.
d) Dynamic Model: Dynamic model represents the states of an object.
Steps in Object Design:

i) Refining the objects identified in the analysis phase, so that they can be implemented in the real environment.  
ii) Modeling the instructions and their behaviors.

iii) Updating the object model to reflect the implementation environment.

3)  Object Implementation: object implementation of systems requires that the system be developed as set of objects, using either object oriented languages such as C++ or object oriented database management systems such as Oracle etc. The implementation is independent of analysis or design technique followed.
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A sample E-R Diagram Shows the Depositor Relationship
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