
CHAPTER 18

INTRODUCTION TO SYSTEMS DEVELOPMENT

AND SYSTEMS ANALYSIS

INTRODUCTION

· Questions to be addressed in this chapter:

· What are the phases in the systems development life cycle?

· Who are the individuals involved in systems development?

· What techniques are used to plan the development of a system?

· How do you determine whether a particular system is feasible?

· How do people respond to systems changes, and how can dysfunctional behavior be minimized?

· As the environment, technology, and competition change, an information system must continually undergo changes, ranging from minor adjustments to major overhauls.  Occasionally the old system is scrapped and replaced.

· Developing quality, error-free software is difficult, expensive, and time-consuming.  Projects tend to deliver less than expected and consume more time and money.  Omitting basic systems development steps becomes tempting but may lead to disaster.

SYSTEMS DEVELOPMENT LIFE CYCLE

· Whether systems changes are major or minor, most companies go through a systems development life cycle.  In this section, we discuss the steps in the cycle and the people involved.

· The five stages in the systems development life cycle are:  systems analysis; conceptual design; physical design; implementation and conversion; and operation and maintenance.

· Systems analysis includes: initial investigation; systems survey; feasibility study; determination of information needs and system requirements; and delivery of systems requirements.

· In the conceptual design phase, the company decides how to meet user needs.  Tasks include identifying and evaluating design alternatives; developing design specifications; and delivering conceptual design requirements

· In the physical design phase, the broad, user-oriented requirements of the conceptual design are translated into detailed specifications that can be used by programmers to code the programs.  Tasks include designing outputs, database, and inputs; developing programs; developing procedures; designing controls; and delivering the developed system.

· Implementation and conversion is the capstone phase during which everything comes together.  Tasks include developing an implementation and conversion plan; installing any new hardware and software; training personnel; testing and modifying the system; completing the documentation; converting from old to new system; and delivering an operational system.

· Once the system is up and running, operations and maintenance continue.  Tasks include fine-tuning and post-implementation review; operating the system; periodically reviewing and modifying the system; doing ongoing maintenance; and delivering an improved system.  Eventually a major modification or system replacement is necessary, and the systems development life cycle (SDLC) will start over.

· In addition to the preceding five phases, three activities are performed throughout the life cycle:  planning; managing behavioral reactions to change; and assessing ongoing feasibility.  These three activities will be discussed in this chapter, as well as the first phase in the SDLC, systems analysis.

THE PLAYERS

· Many people are involved in developing and successfully implementing an AIS, including:

· Top management

· Accountants

· The information systems steering committee

· The project development team

· Systems analysts

· Computer programmers

· External players (such as customers, vendors, auditors, and governmental entities).

PLANNING SYSTEMS DEVELOPMENT
· Several activities must be performed at various times throughout the SDLC.  One of these activities is planning.  The organization should have plans for the long range, each systems development project, and each phase of each systems development project.

· Systems development planning is an important step in order to achieve consistency, efficiency, cutting edge technology, lower costs, and adaptability.  Two types of systems development plans are needed:  individual project plans developed by the project teams and a master plan developed by the IS steering committee.

· Individual project plans contain a cost-benefit analysis; developmental and operational requirements (including human resources, hardware, software, and financial resources); and a schedule of activities to develop and operate the new application

· A master plan specifies what the system will consist of, how it will be developed, who will develop it, how needed resources will be acquired, and where the AIS is headed.  It also provides project status, prioritization, and timetables.

· Planning Techniques--Two techniques for scheduling and monitoring systems development activities are Program Evaluation and Review Technique (PERT) and Gantt Charts.

· The activities required in a project are used to draw a PERT diagram, which consists of a network of arrows (representing activities that require time and resources) and nodes (representing completion and initiation of activities).  The critical path in a PERT diagram is the path requiring the greatest amount of time.  If an activity on the critical path is delayed, the whole project is delayed.  Resources may be shifted to the critical path to reduce the delay.

· A Gantt chart is a bar chart with project activities on the left and time across the top.  For each activity, a bar of expected time is drawn.  As activities are completed, the bar is filled in.  It is easy to eyeball the Gantt chart and understand the current status of a project, but the chart does not show the relationship between activities like the PERT chart does.

FEASIBILITY ANALYSIS

· During the systems analysis phase, a feasibility study (aka, a business case) is prepared and is updated during the remaining steps in the SDLC.  The extent of the feasibility study depends on the size and nature of the system.  The feasibility team should include management, accountants skilled in controls and auditing, systems personnel, and users.

· The feasibility study and its updates are used by the steering committee as the project proceeds to decide whether to terminate the project, proceed, or proceed if specific problems are resolved.  Technical, operational, legal, scheduling, and economic feasibility all need to be considered.

· Economic feasibility is probably the most important and frequently analyzed aspect.  This examination typically utilizes a capital budgeting model that considers cost savings and other benefits, initial outlay costs, operating costs, and other costs.  A capital budgeting return on investment technique to evaluate the economic merits of different system alternatives.  Three commonly used techniques are payback period, net present value (NPV), and internal rate of return (IRR).

BEHAVIORAL ASPECTS OF CHANGE

· The best system will fail without the support of the people it serves.  So the behavioral aspects of change are crucial.  You need to be aware of and sensitive to the types of behavioral problems that can result from change.

· Why Behavioral Problems Occur--Employees will tend to view change as good if they believe it will affect them positively and vice versa.  Adverse behavioral reactions and resistance occurs because of personal characteristics and background; the manner in which change is introduced; employee experience with prior changes; lack of top management support; inadequate communication; biases and natural resistance to change; the disruptive nature of the change process; and fear.  Resistance often takes the form of aggression, projection, or avoidance.

· Reactions to change can be improved by observing the following guidelines: (1) meet user’s needs with respect to the form, content, and volume of system output; (2) keep communication lines open; (3) maintain a safe and open atmosphere; (4) obtain management support; (5) allay fears; (6) solicit user participation; (7) provide honest feedback; (8) make sure users understand the system; (9) humanize the system; (10) describe new challenges and opportunities; (11) reexamine performance evaluation; (12) test system integrity; (13) avoid emotionalism; (14) present the system in the proper context; (15) control user expectations; and (16) keep the system simple.  Ignoring the preceding guidelines can leave to behavior issues that are difficult or impossible to reverse.

SYSTEMS ANALYSIS

· When a new or improved system is needed, a written request for systems development is prepared.  That request describes the current system’s problems, the reasons for the proposed changes, the goals and objectives of a proposed system, and the anticipated benefits and costs.

· The project development team will conduct the systems analysis in five steps:  initial investigation; systems survey; feasibility study; information needs and systems requirements; and systems analysis report

· The initial investigation is conducted to gain a clear picture of the problem or need; determine viability, evaluate scope, and recommend whether to proceed.

· A systems survey involves an extensive study of the current AIS which could take weeks or months.  Objectives are to gain a thorough understanding of the existing system; make preliminary assessments of current and future processing needs; determine extent and nature of needed changes; develop working relationships with users and build support; and collect data to identify user needs, conduct a feasibility analysis, and make recommendations to management.

· Data can be gathered from employees, documentation, and external sources.  Common methods of gathering data include interviews, questionnaires, observation, and system documentation.

· Once the data is gathered, findings are documented and the existing system is modeled.  Documentation consists of questionnaire copies, interview notes, and memos.  

· Another form of documentation is a system model.  Physical models illustrate how a system functions by describing flow of documents, computer processes performed, equipment used, and any other physical elements.  Logical models illustrate what is being done regardless of how the flow is accomplished.

· When documentation is complete, analyze the existing system.  Evaluate the AIS’s strengths and weaknesses to develop ideas for designing and structuring the new AIS.

· At the end of this phase, prepare systems survey report, which outlines and documents the data gathered and provides recommendations that result from the systems survey.

· After the systems survey, a more thorough feasibility study is conducted.  This analysis is updated regularly as the project proceeds and costs and benefits become clearer.

· Once a project clears the feasibility hurdle, the company identifies the information needs of AIS users and documents systems processes, including processes, data elements, data structure, outputs, inputs, documentation constraints, controls, and reorganizations.

· Systems Objectives and Constraints--Many entities take a systems approach to determining information needs and systems requirements.  Problems and alternatives are viewed from the standpoint of the entire organization—as opposed to a single department.

· Systems objectives must be identified, so analysts and users can focus on those elements most vital to success of the AIS.  These may include usefulness, economy, reliability, availability, timeliness, customer service, capacity, ease of use, flexibility, tractability, auditability, and security.  There are often trade-offs between objectives.

· Organizational constraints make it impossible to develop all parts of an AIS simultaneously.  You divide it into modules that that can be integrated into a workable system.  Success often depends on the project team’s ability to cope with organizational constraints.

· Detailed requirements for the new AIS should be created and documented.  The following four strategies are used to determine AIS requirements: (1) ask users what they need; (2) analyze existing systems; (3) examine existing system use; and (4) create a prototype.  Once user requirements have been determined and documented, the project team meets with users, explains the requirements, and obtains their agreement and approval.

· The last step in systems analysis is the systems analysis report.

· A go-no-go decision is usually made three times during systems analysis: (1) during initial investigation, (2) at the end of the feasibility study, and (3) at the end of the analysis phase.

· When systems analysis is completed, the project can move on to the conceptual design phase; the physical design phase; implementation and conversion; and operation and maintenance.

SUMMARY OF MATERIAL COVERED

· The five phases in the systems development life cycle, with a particular emphasis on systems analysis.

· The players in the systems development process.

· Techniques that are used to plan the development of a system.

· Techniques for determining system feasibility.

· Behavioral responses to systems changes and how dysfunctional behavior can be minimized.

 CHAPTER 20

SYSTEM DESIGN, IMPLEMENTATION,
AND OPERATION

INTRODUCTION
· Questions to be addressed in this chapter:

· What are the activities that take place in the conceptual design phase of the systems development life cycle (SDLC)?

· What activities take place in the physical systems design phase?

· What happens during the systems implementation and conversion process?

· What activities occur in the systems operation and maintenance process?

· Accountants must understand the entire systems development process and help keep the project on track.  Effective systems analysis and design can ensure that developers correctly define the business problem and design the appropriate solution.

· The crucial phases of the SDLC include:

· Systems analysis to define the new systems requirements (discussed in Chapter 18).

· The phases discussed in this chapter, which include conceptual systems design, physical systems design, systems implementation and conversion, and operation and maintenance.
CONCEPTUAL SYSTEMS DESIGN
· In the conceptual systems design phase, a general framework is created for implementing user requirements and solving the problems identified in the analysis phase.  The three main steps are: (1) evaluating design alternatives, (2) preparing design specifications, and (3) preparing conceptual systems design report.

· Evaluating Design Alternatives--There are many design decisions that need to be made, e.g., using hard-copy or EDI for a document, using centralized mainframe or distributed processing, doing data entry through keyboard, OCR, etc.

· Also, there are many ways to approach the systems development process, e.g., packaged software, in-house development, end-user development, or outsourcing.  The company also chooses between modifying existing software, replacing existing software, or reengineering its business processes.

· The design team should identify a variety of design alternatives and evaluate each with respect to how well it meets organizational and system objectives and user needs; economic feasibility; and advantages and disadvantages.  The steering committee then evaluates the alternatives.

· Prepare design specifications--Once a design has been selected, the project team develops the conceptual design specifications for outputs, data storage, inputs, and processing procedures and operations.

· Prepare the Conceptual Systems Design Report—This report is prepared at the end of the conceptual design phase to guide physical system design activities; communicate how management and user information needs will be met; and help the steering committee assess system feasibility.

PHYSICAL SYSTEMS DESIGN
· During the physical systems design phase, the company determines how the conceptual AIS design is to be implemented.  The broad, user-oriented requirements of conceptual design are translated into detailed specifications used to code and test computer programs.  Phases include designing output; creating files and databases; designing input; writing computer programs; developing procedures; and building in controls.

· Output Design--Important design considerations include use of the output; output medium; output format; whether it’s pre-printed; location; access; detail; and timeliness.
· File and Database Design--Important considerations include storage medium; processing mode; maintenance; size; and activity level.

· Input Design—Considerations include input medium; input source; input format; input type; volume; personnel; frequency; cost; and error detection and correction.

· Forms Design--Although input is evolving toward source data automation, forms design is still important.

· Designing Computer Screens--Computer screens are most effective when the following principles are used:

· Organize the screen for quick, accurate, and complete entry of the data.

· Enter data in the same order it appears on the document.

· Complete the screen from left to right and top to bottom, grouping logically related data together.

· Design the screen so users can jump from one data entry location to another or use a single key to go directly to screen locations.

· Make it easy to correct mistakes.

· Avoid clutter by restricting the amount of data on one screen.

· Program Design--Program development is one of the most time-consuming activities in the SDLC.  A structured programming process should be followed.  Program preparation time may range from a few days to a few years, depending on complexity.  Though accountants need not be programmers, they should understand how software is created.  The  eight steps for developing software are:

· STEP ONE:  Determine user needs.

· STEP TWO:  Develop and document a plan.

· STEP THREE:  Write the program code.

· STEP FOUR:  Test the program code.

· STEP FIVE:  Document the program.

· STEP SIX:  Train program users.

· STEP SEVEN:  Install the system.

· STEP EIGHT:  Use and modify the system. 

· Procedures Design--Individuals who interact with a newly-designed AIS need procedures to cover input preparation; transaction processing; error detection and correction; controls; reconciliation of balances; database access; output preparation and distribution; and computer operator instructions.  Procedures may take the form of system manuals, user instruction classes, training materials, or online help screens.

· Controls Design--Controls must be built into an AIS to ensure its effectiveness, efficiency, and accuracy.  These controls should minimize errors and detect and correct errors when they do occur.  Accountants play a vital role in this area.  Important control concerns that must be addressed include:  validity; authorization; accuracy; security; numerical control; availability; maintainability; integrity; and an audit trail.

· Physical Systems Design Report--At the end of the physical design phase, a physical systems design report is prepared, summarizing what was accomplished.  This report serves as the basis for management’s decision whether to proceed to implementation.

SYSTEMS IMPLEMENTATION AND CONVERSION
· Systems implementation is the process of installing hardware and software and getting the AIS up and running.  Phases include: developing a plan; preparing the site; installing and testing hardware and software; selecting and training personnel; completing documentation; and testing the system.

· An implementation plan consists of tasks, expected completion dates, cost estimates, and identification of responsible parties.  The implementation team should identify risk factors that decrease the likelihood of successful implementation, and the plan should contain a strategy for coping with each of the risks.

· AIS changes may require adjustments to the company’s organizational structure, including creation of new departments, elimination or downsizing of existing departments, and changes even in the data processing department.

· Site preparation is a lengthy process and should begin well ahead of the installation date.  A large computer may require changes such as new electrical outlets, data communications facilities, raised floors, humidity controls, special lighting, air conditioning, security measures, and extra space.

· Select and Train Personnel--Employees can be hired from outside or transferred internally.  Hiring within is usually more effective and less costly, because the employees already understand the business.  Can also enhance loyalty and morale.

· Companies often take training shortcuts; but when training is insufficient, the company will not achieve the expected return on investment.  The training should be scheduled just before systems testing and conversion.

· Three types of documentation must be prepared for new systems:  development documentation; operations documentation; and user documentation.

· Test the System--Inadequate system testing has contributed to the failure of systems.  All of the following should be given a trial run in realistic circumstances: documents and reports, user input, operating and control procedures, processing procedures, and computer programs.  Capacity limits and backup and recovery procedures should also be tested.  Even software purchased from an outside vendor must be tested thoroughly before installation.

· Systems Conversion--Conversion is the process of changing from the old AIS to the new one.  Elements to be converted include hardware, software, data files, and procedures.  The process is complete when the new AIS has become a routine, ongoing part of the system.

· Conversion Approaches--Four conversion approaches are used to change from an old to a new system:

· Direct conversion—Immediately terminates the old AIS when the new one is introduced.  Inexpensive but provides no backup AIS.

· Parallel conversion—Operates the old and new systems simultaneously for a period of time.  Protects the company from errors but is costly and stressful.

· Phase-in conversion—Gradually replaces elements of the old AIS with the new one.  Resources can be acquired over time, but the time required is longer than other methods and the temporary interfaces between old and new system can be costly.

· Pilot conversion—Implements the system initially in just one part of the organization (e.g., a branch office).  Localizes conversion problems and allows training in a live environment; however, conversion time is long and interfaces are needed between old and new systems.

· Data Conversion--Data conversion can be time-consuming, tedious, and expensive.  The difficulty and magnitude is easy to underestimate.  Data files may need to be modified in three ways:

· Files may be moved to a different storage medium (e.g., tape to disk).

· Data content may be changed (e.g., fields added or deleted).

· A file or database format may be changed.

· Steps in the data conversion process include::

· Decide which data files need to be converted.

· Check files for completeness and data inaccuracies, and remove any inconsistencies.

· Do the actual data conversion.

· Validate the new files to ensure data were not lost during conversion.

· If the file conversion is lengthy, update the new files with transactions that occurred during data conversion.

· After conversion and testing, monitor the system to make sure it runs smoothly and accurately.

· Document the conversion activities.

OPERATIONS AND MAINTENANCE
· The last step in the SDLC is to operate and maintain the new system.  A post-implementation review should be conducted to ensure the new AIS meets its planned objectives.

· Factors and questions include:  goals and objectives; satisfaction; benefits; costs; reliability; accuracy; timeliness; compatibility; controls and security; errors; training; communications; organization changes; and documentation.

· Any problems discovered during the review should be brought to management’s attention, and adjustments should be made.  When the review is complete, a post-implementation review report is prepared.  User acceptance of that report is the final activity in systems development.

SUMMARY OF MATERIALS COVERED
· Activities that take place in the conceptual design phase of the systems development life cycle (SDLC).

· Activities that take place in the physical systems design phase.

· Activities that occur during the systems implementation and conversion process.

Activities in the last phase of the systems development life cycle—the systems operation and maintenance process.
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