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Abstract
A large no. of projects get cancelled and never reach to completion with even more money being spent than estimated earlier. Only few of a thousand projects are completed on time and on budget. There are many challenges involved while developing a large business application like huge amounts of data, user code etc. As a result, building business applications requires technical knowledge about database design, entity relationship or object modeling, GUI design, middleware technology, programming languages, operating systems, prototyping tools, and so on. Managing a development environment and a knowledgeable team capable of tackling a large application is a crucial consideration to be weighed carefully while starting a new project. Some commonly desired characteristics which are required for optimization are Performance, Scalability, Flexibility, Availability and Portability. There are some requirements for large project success viz. proper planning, Management support, Clear statement of requirements and the ability to verify them and User involvement. A representative approach for developing a large object-oriented application is required which includes Architecture, Server development, Interface development, Interface development process, Testing, Software performance engineering, Configuration management, Project management etc. DBMS is required in each and every field. Day by day new fields are coming in the market and we need to rethink our strategy towards managing data in the fascinating but still perplexing fields like bioinformatics and chemoinformatics .
1. Introduction
According to research a large no of projects will be cancelled before they ever get completed and these projects cost more than their original estimates. Only few of a thousand projects are completed on time and on budget.

1.1 Challenges in developing large business applications
The following are the challenges in the development of large business applications.

· Large volumes of application data that are typically stored in a relational database

· Large amounts of user interface code to give a diverse set of users access to services and data in a variety of ways

· Well-defined business policies that must be enforced regardless of who works with the application and how.

The longer elapsed time, higher efforts and cost involved in the project require the execution of the project with schedule and cost controlled on an ongoing basis.

As a result, building business applications requires technical knowledge about database design, entity relationship or object modeling, GUI design, middleware technology, programming languages, operating systems, prototyping tools, and so on. Managing a development environment and a knowledgeable team capable of tackling a large application is a crucial consideration to be weighed carefully while starting a new project.

Application construction therefore remains a programming-intensive job, with the bulk of an application’s code tied up in low-level “plumbing”: moving data in and out of the database, rendering data in the user interface, manipulating the UI, capturing user actions and forwarding them to the “real” implementation, and so on. Furthermore, most of this code is tightly coupled to the underlying technology-specific windowing platforms, databases, distributed processing, and middleware products.

Because the technology is complex and there is much code to write, a large development team with a diverse set of skills and considerable programming capacity is required. The very size of the team introduces communication, process, and administrative overheads that affect overall productivity.

What is required is an environment that:

· Is geared specifically toward rapidly constructing high-quality business applications

· Provides cohesive coverage of an iterative, team-based development cycle

· Effectively hides technological complexity and is focused on the application problem

Allows a significant portion of the application to be specified without resorting to programming, thereby allowing for better leverage of business analysts who understand application requirements but are not technology experts.

1.2 Commonly desired Characteristics
Due to the considerable investments in them, large projects would endeavor to build applications with a number of desired characteristics to optimize the yield. The key non-functional

Requirements commonly desired by most projects (though not necessarily in the same order) are listed here:

· Performance, to ensure that the productivity of a large number of users is not             compromised.

· Scalability, to handle rapid growth in business volumes.

· Flexibility, to introduce new products / services and respond quickly to changes in             the external business environment (regulation, being competition-driven, etc.).

· Availability, to permit business operations for extended hours (customer self-service).

· Portability, to insulate the business application from strong coupling to a particular           vendor / technology and to permit leveraging of new technology.

Some additional desired characteristics from a project management perspective are as follows:

· Minimal impact on business continuity by effective change management and phased            rollout to a large number of users. This is critical while replacing applications with a             large user base.

· Effective integration to ensure that multiple development teams and business users            effectively co-ordinate in building the different parts of the application.

1.3 Requirements for large project success
The list below outlines the key requirements for the successful development of large projects. (They are listed in the descending order of importance.)

1.3.1 User involvement

User involvement right from the early stages of the project and with frequent interaction is necessary for clear requirements definition, common understanding between the project team and clients and translation into right design, development, and implementation.

1.3.2 Management support
Involvement of key executives with a stake in the outcome is crucial. For securing such management support, a clear business case based on a wholesome vision for the project needs to be made out. It is equally crucial that stakes are provided for the project team.

1.3.3 Clear statement of requirements and the ability to verify them’
Clearly specify requirements and prioritize needs. Requirement verification is critical to the success of a project. This has to be ensured by means of functional analysis, workshops for formal user interaction, and prototypes.

1.3.4 Proper planning
Planning should ensure optimal staffing, providing for adequate skilled resources, base lining of specifications, as well as defining and tracking of attainable milestones. Experience shows that 20 percent of the functionality is used for 80 percent of the time. Milestone tracking should focus on this. Other effective techniques are incremental prototyping to build functionality; top-down design to ensure that smaller chunks tie together seamlessly; and setting time limits to measure progress.

Unified Software Development Process (USDP):-
The Unified Software Development Process is a good contemporary methodology used widely in the industry. Following are the some of core principles of USDP.

1.4.1 Requirements-driven lifecycle stages
Functional and non-functional requirements drive analysis, design, development and testing phases.

1.4.2 Architecture-centric
High-level system architecture is established up front and validated before commencement of full-scale development.

1.4.3 Incremental and iterative approach
Major systems have been developed on an incremental basis with staged feature releases and adequate up-front prototyping.

Critical aspects are:

· Business functionality – addressing core functionality and complex areas well in       advance

· User interface – UI prototyping and usability laboratories

· Technical architecture – early validation of end-to-end architecture and            infrastructure

· Integration – validation of approach for critical interfaces up front

· Feedback on successive iterations is typically ensured through reuse of core            artifacts.

2. Large-scale object-oriented application development in practice
An attempt has been made to keep this section generic, but readers are requested to keep in mind, that individual projects would need fine-tuned approaches based on specific requirements. This section provides a representative approach for developing a large object-oriented application.

2.1 Architecture
2.1.1 Architecture principles
· Service-based 3-tier architecture made up of configurable granular services loosely            coupled with presentation

· Separation of data and data management logic from application logic to hide            physical database implementation from application logic

· Browser-based / thin client front-end for easy distribution and external access for            self service

2.2 Server development
2.2.1 Analysis modeling

· Logically group use cases into sub-systems for initial analysis.

· Abstract the business objects, attributes and methods from the requirements using            use case views, object diagrams and interaction diagrams (sequence and            collaboration). The identified business objects should then be used to arrive at the            analysis class model after considering the necessary abstraction, inheritance and            associations.

· Model classes. Define properties and attributes. Map classes to tables and define            keys. Define operations and associated error messages. Define queries required.            Detail traceability information.

· Study the overall analysis class model.

· Understand the dependencies and reuse potential.

· Identify components based on cohesion and coupling considerations.

· Validate components with ‘change cases’ to ensure that ripple effects of changes            are localized to specific components.

2.2.2 Design modeling
· Refine the analysis model into a design model. Identify new design level classes and            attributes. Study the detailed interaction design (sequence and collaboration) and            state transitions.

· Identify persistent classes. For each persistent class, select standard data access            methods and set audit options. Map persistence of classes and their attributes to            tables and columns.

· Refine Operations and their input/output parameters in the design model.

· Identify queries not generated by default. Model the Query objects and their types            (Simple Query, Paging Query, Cursor Query, Multi-row Cursor); model input and            output parameters

· Define interfaces of the component and define dependencies with other            components.

· Validate models.

· Write detailed specifications of complex methods / interactions and review            specifications.

2.2.3 Construction
· Code and test SQL (Write query, Translate query to embedded SQL and Build the            object file).

· Review code and test results

· Unit test server operations (UTS) and unit test client (UTC) in parallel, followed by            unit testing of the integrated client/server operation (UTCS).

2.2.4 Release
· Define the application release in terms of unit-tested components.

· (Re) Build the components from sources — model, Queries.

· Test the integrated components.

2.4 Interface development
2.4.1 Interface development approach
· Adapters provide functionality without assuming implementation details. They            implement an interface known to its clients and provide access to an instance of a            class not known to its clients.

· Application level interface can be implemented using an inbound / outbound            manager pattern where the outbound manager can be used for an application            invoking the services of external systems and an inbound manager can be used for            external systems invoking the application services.

2.4.2 Interface development process
· Draft interface use cases. Synchronize use cases with interfacing components.

· Capture critical interfacing non-functional requirements such as synchronous / asynchronous, batch / online, performance, availability, security, etc.

· Identify interface methods and their signature. A context diagram can help illustrate            the component interactions.

· Design the high-level approach.

· Capture details related to navigating external data stores to get data (outbound            only).

· Map the attributes required for the interface with the component attributes. Check if           all the data required by interfacing applications are available or derivable from the           data available in the component.

· Specify the Interface method. Design up to the level of pseudo-code (include details            on error handling, versioning and translation rules).

· Illustrate how the interface method can be invoked in an interface method guideline            document.

· Code data access logic for external systems in a suitable language.

· Wrap the logic in C++. Define the interface API in server components.

· Test interfaces (If required, create stubs for testing).

2.5 Testing
2.5.1 Test in the small process pattern
This is applicable during development. Any combination of the following tests are performed based on the test plan, Use case scenario test, Technical design review, Model walkthrough, Code Inspection, User Interface testing, Prototype review, Traditional code testing – black box, white box, boundary value, coverage and path and object-oriented code testing – method, class, class integration, inheritance regression.

Outputs are tested artifacts, test results and the master quality assurance plan.

2.5.2 Test in the large process pattern
This is applicable for the transition phase. Typically done in two phases —a system tests, followed by a user test. A system test is made up of a function test, installation test, stress test and operations test. 

2.6 Software performance engineering

Performance, scalability and availability are critical requirements for any large application. To manage performance effectively, we must:
· Set quantifiable, measurable performance objectives

· Design with those objectives in mind

· Project to see whether we can meet them

· Monitor to see whether we are meeting them

· Tune against them

The objective of Software Performance Engineering (SPE) is to manage the performance of the application throughout the software development lifecycle. The focus is on understanding and analyzing how the system will perform under a variety of circumstances. 

A holistic view of performance needs to consider H/W, O/S, Network, Middleware, web servers, web application servers, Application software, RDBMS, etc. 

Getting performance in large OO projects is a challenge some of them are:

· Understanding performance objectives

· Architecting the / design for performance

· Validating the architecture with respect to response time and throughput objectives

· Making prototype performance measurements / simulation

· Coding for performance (e.g., query analysis during development)

· Performance tuning to ensure that the application meets specifications

· Volume / scalability tests during system tests

2.7 Configuration management

2.7.1 Configuration management objectives

Primary objectives of configuration management are to:

· Ensure the integrity of a system throughout the development and production           domain. Plan, baseline, audit, and account for all configuration items. Identify           change impact and scope cost and schedule.

· Manage, control and monitor a change through every “state” of the software            development life cycle from receipt to completion.

· Ensure that product configurations contain all of the “correct” changes — no more            and no less

2.7.2 Typical list of configurable items

Requirements
· Use cases, use case diagrams, activity diagrams, specifications (such as product and            pricing), structured rule documents (such as location-specific regulatory rules), user            interface requirements, interface requirements, non-functional requirements, a            glossary of terms used in requirements

Design
· Model, Architecture description, Reference implementation (with reusable utilities / infrastructure components)

Implementation
· Source code and executable libraries

Test
· Reusable test cases

Release
· User documentation and procedures

2.8 Project management

2.8.1 Project Management Practices

· Project Planning in terms of activities, dependencies, estimates and schedules.

· Effort estimation based on guidelines; tracking efforts utilization periodically.

· Identification of risks, risk mitigation plans; tracking occurrences of risk periodically.

· Planning procurement of hardware and software for development

· Reporting mechanism: Weekly, Monthly and milestone-based reporting and reviews

· Cost management using Activity-Based Costing (ABC) principles

· Reduction of non value-adding activities using ABC principles

· Optimizing the cost of quality using ABC principles

· Issue management system

· Metrics-based status reporting: Key metrics include Schedule slippage, Effort      slippage, Defect density and Productivity

· Separate Program Management Office (PMO) for managing the project

2.8.2 Knowledge transfer and dissemination

· Training plan — initial, induction and ongoing

· Project-level knowledge bases and websites for sharing knowledge

· Job assignment and rotation for effective growth of individuals

· CBTs and e-Learning environment

· Technology sharing sessions

· Chat sessions on technical topics

· Central repository serving as a knowledge base

2.9    What remains to be done in this field?
· Explore new methods for optimization of processes at each step

· Planning of optimization should be done before start of project and there need to have new software which can calculate probability of implementation of steps in processing of projects.

3.0 Conclusion 
· Every step of project develop life cycle number has been studied and various               techniques for optimization are outlined 

· An approach which is cost effective less time consuming and properly managed.
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