Chapter 23 System Development Process
	LEARNING OBJECTIVES

1.
Understand the necessary activities involved in system development life cycle (SDLC).
2.
Appreciate the behavioural issues of implementing information systems.

3.
Know about the change management contributes to successful implementation of information systems.

4.
Consider the factors of implementing successfully a new information systems.
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1.
Planning Systems Development
1.1
Reasons for planning systems development


(Dec 12, Jun 13)
1.1.1
System development planning is essential to the success of system development for the following reasons:
(a)
To minimize the possibilities of having a system that is difficult to operate and maintain.

(b)
To ensure the system’s goals and objectives to correspond to the overall strategic plan of the organization.

(c)
To avoid duplication, wasted efforts, and cost and time overruns.

(d)
To minimize the frequency of returning to a prior phase and correct and design defeats.

(e)
To catch up the ever changing information technology and thus the competitive edge of an organization can be maintained.

(f)
To better prepare future resource needs and employees for the changes that will occur.

1.2
Types of systems development plans



(Dec 12)
(a)
Project development plan

1.2.1
Project development plan, which is prepared by project team, is the individual project plans and basic building blocks of IS planning. Each project development plan contains the following information:

(a)
Cost and benefit analysis;

(b)
Developmental and operational requirements including aspects of human resources, hardware, software and financial resources; and

(c)
Schedule of the activities required to develop and operate the new application.
1.2.2
Project team may include:
(a)
Project manager;

(b)
information system specialist;

(c)
users; and

(d)
accountants.

(b)
The master plan

1.2.3
A master plan is developed by the information system steering committee. A master plan is a long-range planning that contains the following information:

(a)
the way that information systems will be developed;

(b)
who will develop the system;

(c)
how resources will be acquired;

(d)
the progress of the project;

(e)
prioritize planned projects and the criteria for that purpose; and

(f)
timetable for development.

2.
Stages of the Systems Development Life Cycle (SDLC)
2.1
Steps of SDLC



(Dec 13)
2.1.1
SDLC has the following steps:
	Steps
	Explanation

	1.
System analysis
	· Where the information needed is gathered, or the problem is analysed, and the nature and scope of the system project requested is investigated.

	2.
Systems design
	· Prepare a detailed specification outlining what the system is to accomplish and how it is to be controlled.

	3.
Systems implementation
	· Starts with an implementation and conversion plan that involves the installation and testing of new hardware and software, hiring employees, training or relocating existing employees, and testing and modifying the processing procedures.

	4.
Systems operations and maintenance
	· The new system is periodically reviewed and modifications are made as problems arise or as new needs come from users again.

· Maintenance includes hardware and software changes, documentation amendments or procedures to a production system to correct errors, meet new requirements or improve processing efficiency.


2.2
Systems analysis
2.2.1
Steps involved during the system analysis phase:
(Jun 09, Jun 14)
	Steps
	Explanation

	1.
Initial investigation
	· It is conducted to gain a clear picture of the problem or need; determine viability, expected cost and payoffs, evaluate scope, extent and nature, and recommend whether to proceed, modify or abandon.

	2.
Systems survey
	· It involves an extensive study of the existing system by collecting data using questionnaire, observations and system documentation.

· Objectives are to

· gain a thorough understanding of the existing system;

· make preliminary assessments of current and future needs;

· determine the extent and nature of changes needed;

· develop working relationships with users and build support; and

· collect data to identify user needs.

	3.
Feasibility study
	· Involves an in-depth study of the proposed system to determine its feasibility in different aspects, namely, technical feasibility, operational feasibility, legal feasibility, scheduling feasibility and economic feasibility.

	4.
Determination of information needs and system requirements
	· Involves finding out and documenting what users and management need.

	5.
Delivery of systems requirements
	· Involves preparation of a report summarizing the systems analysis work.


2.3
Systems design
2.3.1
There are two types of system design, namely conceptual design and physical design

(a)
Conceptual design

2.3.2
During conceptual systems design, the company decides how to meet user needs. Steps in conceptual system design are as follows:

(i)
Perform feasibility study to identify and evaluate design alternatives

(ii)
Prepare the detailed system design specification. It includes:

· Information such as problem under review,

· Objectives or constraints,

· Performance criteria,

· Systems alternatives,

· Expected impact,

· Documentation, and

· Recommended design.

(iii)
Identify/evaluate/select alternative system configurations using methods of:

· Benchmark test,

· Costs and benefits analysis

· Maintainability of proposed system, and

· Compatibility with existing system.

(iv)
Prepare the conceptual design specification ready for approval. The content of conceptual design specification includes:
· Project purpose,

· Summary of findings,

· Assumptions and unresolved problems, and

· Conceptual design recommendations.

(b)
Physical design

2.3.3
The physical design requirements are communicated to the information systems steering committee. Steps in physical design involve the followings:

(a)
Output design – the purpose is to determine the nature, format, content, and timing of reports, documents, and screen displays.

(b)
File and data base design – the purpose is to ensure that various divisions or departments of a company store data in compatible formats.

(c)
Input design – the design team must identify the different types of data input and optimal input methods. Input design considerations involve the medium, source, format, data type and volume, personnel, frequency, cost, and error detection and correction of inputs.

(d)
Programs design – This contributes to consistency among programs, making them easier to read and maintain.
(e)
Processing procedures design – Procedures should cover input preparation, transaction processing, error detection and correction, controls, reconciliation of balances, data base access, etc.

(f)
Control design – It is important that input, processing, data base and output functions are properly controlled so as to ensure that information produced should have sufficient validity, authorization, accuracy, access and numerical control and audit trail.

(g)
Physical system design report – This report serves as a basis for management’s decision whether to proceed to the implementation phase. Content of the physical system design report includes: project purpose, summary of findings, physical design recommendations, and assumptions and unresolved problems.
2.4
Systems implementation


(Dec 09, Jun 13)
2.4.1
Systems implementation is the process of installing hardware and software and getter the information system up and running. This process generally consists of the following steps:
	Steps
	Explanation

	1.
Develop implementation and conversion plan
	· Such plan consists of implementation tasks, expected completion dates, costs estimates and responsible persons.

	2.
Site preparation
	· It covers areas of: electrical outlets and power supply, data communications facilities, humidity controls, raised floor, fire protection, and also space for computer hardware and other devices.

	3.
Develop and test software
	· It involves the writing, testing and debugging program;
· Train program users; and

· Software skills.

	4.
Train personnel
	· It consists of not only the hardware and software skills but also must be oriented to new policies and operations.

	5.
Test the system
	· Inputs and outputs, operating and control procedures, processing procedures, and computer programs, capacity limits, and backup and discovery procedures should be tested.
· Forms of testing the system are: walk through the system, processing of test transactions, and acceptance tests.

	6.
Prepare documentation ready for approval
	· Types of documentation that must be prepared for a new system are:

· Development documentation includes system description, copies of inputs and outputs, layouts of files and data base, program flowcharts, etc.

· Operations documentation includes operating schedules, files and data base, equipment, security and file retention.
· User documentation includes procedures manual and training materials for users.

	7.
Convert from old to new system and deliver operational system
	· Data conversion involves process of deciding data files to be converted and removing data inaccuracies and inconsistencies from it.
· Methods of converting from old to new system include direct conversion, parallel conversion, phase-in conversion and pilot conversion.


2.5
Systems operations and maintenance
2.5.1
This final stage is to perform post-implementation review, correct errors and improve the system.

(a)
Post-implementation review – it will carry out after a new system has been operating for a short period for ensuring that the new system is operated its planned objectives, and system standards and controls are adequate.

(b)
System modification and ongoing maintenance – it includes the correction of errors, keeping systems current, and improving the system.

(c)
Prepare reengineering proposal – it is the proposal for improving the system and also for approval.

3.
Types of Data Conversion



(Dec 09)
3.1
There are four types of conversion from an old system to a new system:

	Types
	Explanation

	1.
Direct conversion
	· Immediately terminate the old system when the new one is introduced.

	2.
Parallel conversion
	· Operate the old and new systems simultaneously for a period of time.

	3.
Phase-in conversion
	· Gradually replace elements of the old system with new ones. The new system is often phased in one module at a time.

	4.
Pilot conversion
	· Implement a system in just one part of the organization, e.g. a branch office or a single store.

· When problems with the pilot system are resolved, new systems can be implemented at the remaining locations.


3.2
Advantages and disadvantages of direct conversion:

(a)
Advantage – relatively inexpensive

(b)
Disadvantage – it has no backup system. There is a high risk of failure unless the new system has been very carefully developed and tested.

3.3
Advantages and disadvantages of parallel conversion:

(a)
Advantage – it protects the company from errors of the new system with the old one still in place.

(b)
Disadvantage – it is relatively costly and stressful for employees to process all transactions using both systems.

4.
Causes of Resistance to Change

(Jun 10)
4.1
To minimize adverse behavior reactions, it is essential to understand the causes of resistance to change. Examples of the possible causes of resistance to the changes mentioned above may include:
	Causes
	Explanation

	1.
Barriers to appreciation
	· Employees are unlikely to support unless the reasons behind it are explained.

· Any lack of knowledge and understanding of the change will create barriers to appreciating change in the information system.

	2.
Barriers to acceptance
	· Many people fear the uncertainty accompanying change to a new system and new technology.

· When facing the changes in system and procedures, people often fear for the loss of job security and the loss of respect or organizational power.

	3.
Barriers to acting
	· Employees may be lack of or have inadequate skills to commit the implementation of a new system.

	4.
Personal experience and characteristics
	· For example, younger people or those with sufficient skills for the new system are less likely to oppose to changes in information system.

	5.
Manner in which change in introduced
	· Resistance is often a reaction to the manner of instituting change rather than to change itself.
· For example, requests for information and interviews are distracting and place additional burdens on people; and these disturbances can create negative feelings toward the change that prompted them to occur.

	6.
Supports from top-management and employees
	· Employees who sense a lack of top-management support for change wonder why they themselves should endorse it.

· Moreover, management and users may share different views about change in the system.


5.
Measures to Overcome Resistance


(Jun 10, Jun 13)

5.1
The following measures can be applied:

	Measures
	Explanation

	1.
Keep communication open
	· It can help to prevent the spread of damaging rumors and misunderstandings.

· Managers and users should be fully informed of system changes and the reasons for such changes.

	2.
Maintain a trust relationship
	· Everyone affected by system development must maintain an attitude of trust and cooperation.

· If employees become hostile, it will be very difficult to change their attitude or to implement the system successfully.

	3.
Obtain management support
	· Management must ensure that they will provide adequate resources for the system and motivate others to assist and cooperate with system development, should be utilized.

	4.
Minimize uncertainties
	· Management must ensure that provide assurance for job security that no major job losses or responsibility shifts will occur.

	5.
Encourage user participation
	· Those who will be affected by the system should participate in the planning and development of new system by providing data, making suggestions, and helping make decisions.

	6.
Ensure users understand the system
	· If users are confused about or do not understand the system, then effective use or support cannot be obtained.
· Users are vitally interested in how system changes affect them personally. Relevant explanations should be presented that address users’ concerns.

	7.
Emphasize advancements and opportunities
	· Management should emphasize challenging tasks that can be performed under the new system and that there will be greater job satisfaction and opportunities for career advancement.

	8.
Test the system’s integrity
	· The system should be properly tested prior to implementation to minimize initial bad impressions from users and then resistance may arise.


6.
Measures the Success of Implementation


(Jun 10)
6.1
There are various measures of success that can be used to identify the success of implementation of a new system. They are broadly classified into categories including:
	Measures
	Explanation

	1.
Users satisfaction levels
	· It can be measured by the usability of the system, the timeliness of reports being produced by the system, and how well the system enhances job performance.

	2.
Financial benefits to the organization
	· It can be defined as having a positive benefit, the use of other measures such as meeting budget or workflow improvements is also important.

	3.
Positive ratings for the IS department
	· If the IS department obtains a positive rating from users, then this implies that the new system has been implemented properly.

	4.
Usage levels of system
	· A high level of usage of a new system implies that the system has been accepted by users.

	5.
Compliance with system objectives
	· The objectives for the system will have been set during the planning stage; whether objectives have been met should be at the post-implementation review.

	6.
Calls to the help desk
	· It will provide information concerning the user’s ability to use the information system. A successful system will attract fewer calls to the help desk.

	7.
System down time
	· If the system has a high level of down time then the system will probably not be able to implement properly.


7.
Roles of Auditor and Accountant during the SDLC


(Pilot, Jun 09)

7.1
The external/internal auditor should be involved in systems development and analysis phase:

(a)
To ensure the system is auditable. The external auditor should see that there is an adequate audit trail.

(b)
To contribute to better accounting controls that would be installed in the new system.

(c)
To enable the auditor to use better evidence – gather techniques, as a result of his/her better knowledge of the system.

7.2
The accountant has the advisory role in the following aspects:
(Jun 09)
(a)
Suggest improvements to be made in the new information system (IS) in terms of impact on work flows, data gathering and recording tasks.

(b)
Advise how the accounting function fits into the new IS of an organization.

(c)
Provide help in carrying out the economic feasibility study which involves capital budgeting techniques.

(d)
Express ideas for improving the IS in order to serve the customers in a better way and deliver better products.

	Question 1

The commercial world is ever-changing, and more information is required by investors, management, employees, etc. for decision making. Companies may need to change their information systems to meet decision makers’ changing needs. When companies decide to design and implement a new system, they may need to go through the System Development Life Cycle (SDLC). The first step of the SDLC is system analysis. The project development team has to identify information needs and perform an analysis of the existing system for the purpose of designing a new and improved system.

Required:

(a)
Who are the members of a project development team?
(4 marks)

(b)
What are the steps involved during the system analysis phase? Elaborate.
(10 marks)

(c)
How is the accountant involved in the system analysis phase?
(4 marks)

(d)
Why may the internal auditor be involved in the system analysis phase?
(2 marks)



(HKIAAT Paper III Auditing and Information Systems June 2009 Q5)
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