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CHAPTER-1

INFORMATION SYSTEMS CONCEPTS

1.1 SYSTEM The term system may be defined as a set of interrelated elements that operate collectively to accomplish some common purpose or goal. It can be described as an organisational grouping of Interdependent functioning units or components, linked together according to a plan, to achieve a specific objective. It is used to refer to development of a systematic and theoretical framework to convert an input into a desirable format of output for further use.
Systems can be abstract or physical. An abstract system is an orderly arrangement of interdependent ideas or constructs. For example, a system of theology is an orderly arrangement of ideas about Good and the relationship of humans to God. A physical system is a set of elements which operate together to accomplish an objective. They are more than conceptual construct: they display activity or behaviour. For Example, circulatory system, computer system, Accounting etc.
1.1.1 Model of a system: A general models of a physical system is input, process and output. 
Input----------------Process---------------Output
1.1.2 System Environment: All systems function within some sort of environment. The environment like the system, is a collection of elements. These elements surround the system and often interact with it. For any given problem, there are many types of systems and many types of environments. Thus, it is important to be clear about what constitutes the system and the environment of interest. 
The features that define and delineate a system form its boundary. The system is inside the boundary; the environment is outside the boundary. 

Decomposition: A complex system is difficult to comprehend when considered as a whole. Therefore the system is decomposed or factored into subsystems. This process of decomposition is continued with subsystems divided into smaller subsystems until the smallest subsystems are of manageable size.
A subsystem is a part of a larger system. Each system is composed of subsystems, which in turn are made up of other subsystems, each sub-system being delineated by its boundaries. The interconnections and interactions between the subsystems are termed interfaces. Interfaces occur at the boundary and take the form of inputs and outputs. The use of subsystems as building blocks is basic to analysis and development. 

A supra-system refers to the entity formed by a system and other equivalent systems with which it interacts. It is a superior of a sub-system or the system above a sub-system in the hierarchy.
Thus, a system may be a sub-system to one system and supra-system to another system.
1.1.3 Common Characteristics of a System:
1. All systems work for predetermined objectives and the system is designed and developed accordingly. 
2. In general a system has a number of interrelated and interdependent subsystems or components. No subsystem can function in isolation; it depends on other subsystems for its inputs. 
3. Failure of one sub-system or component may or may not result in failure of whole system. It depends on how the subsystems are interrelated. 
4. The different subsystems interact with each other to achieve the goal of the system.

5. The work done by individual subsystems is integrated to achieve the central goal of the system. The goal of individual subsystem is of lower priority than the goal of the entire system.

1.2 Types of System
1.2.1 Manual & Automated System: Manual system – where data collection, manipulation, maintenance and final reporting are carried out absolutely by human efforts. 
Automated systems – where computers or microprocessors are used to carry out all the tasks mentioned above but with some manual intervention, may be in a negligible way.
1.2.2 Open system and Closed system: A system that interacts freely with its environment by taking input and returning output is termed as an open system. With change of environment an open system also changes to match itself with the environment. Eg: the education system or business system 
A system that does not interact with the environment nor changes with the change in environment is termed as a closed system. Such systems are insulated from the environment and are not affected with the changes in environment. In general the life cycle of a closed system is much shorter compared to that of an open system because it decays faster for not having any input/ interaction from environment. Eg: Digital Watch

1.2.3 Deterministic and Probabilistic system: A deterministic system operates in a predictable manner. The interaction among the parts is known with certainty. If one has a description of the state of the system at a given point in time plus a description of its operation, the next state of the system may be given exactly, without error. An example is a correct computer program, which performs exactly according to a set of instructions. 
The probabilistic system can be described in terms of probable behaviour, but a certain degree of error is always attached to the prediction of what the system will do. An inventory system is an example of a probabilistic system. The average demand, average time for replenishment, etc, may be defined, but the exact value at any given time is not known. Another example is a set of instructions given to a human who, for a variety of reasons, may not follow the instructions exactly as given.
1.3 INFORMATION: Information is the data that have been put into a meaningful and useful context. It has been defined by Davis and Olson as-“information is data that has been processed into a form that is meaningful to the recipient and is of real or perceived value in current or progressive decision”. 
The term “data” and ‘information’ are often used interchangeably. However, the relation of data to information is that of raw material to finished product. A data processing system processes data to generate information. Information is the substance on which business decisions are based. Therefore, the quality of information determines the quality of action or decision. Therefore, the quality of raw materials is crucial. Raw material i.e. data determined quality of output i.e. information. This phenomenon is also known as Garbage In Garbage Out (GIGO). 
1.3.1 Attributes of Information: 
1. Availability: Information should be available at any point of time.
2. Purpose: Information must have purposes at the time it is transmitted to a person or machine. 
3. Mode and format: Format of information should be so designed that it assists in decision making, solving problems, initiating planning, controlling and searching. It should be simple and relevant, should highlight important points but should not be too cluttered up. 
4. Decay: Value of information usually decays with time and usage and so it should be refreshed (updated) from time to time. 
5. Rate: The rate of transmission is the time required to understand the information. 
6. Frequency: It means how many times information is transmitted. The frequency with which information is transmitted or received affects its value. 
7. Completeness: As far as possible information should be complete in all aspects.
8. Reliability: Information should be received from a source which is having authentication of the organisation. 
9. Cost benefit analysis: The benefits that are derived from the information must justify the cost incurred in procuring information. 

10. Validity: It measures the closeness of the information to the purpose which it purports to serve. 
11. Quality: Quality refers to the correctness of information

12. Transparency: Information should be transparent i.e., should reveal all facts which are necessary for decision making.

13. Value of information: It is defined as difference between the value of the change in decision behaviour caused by the information and the cost of the information. 
1.4 INFORMATION SYSTEM AND ITS ROLE IN MANAGEMENT

An information system can be considered as an arrangement of a number of elements that provides effective information for decision-making and / or control of some functionalities of an organisation. The important implications of information system in business are as follows: 
(a) Help in effective decision-making. 

(b) Can gain edge in the competitive environment. 
(c) Right decision at the right time. 
(d) Innovative ideas for solving critical problems. 
(e) Useful in unusual situations.
(f) Can be integrated to formulate a strategy of action or operation.

1.4.1 Factors on which Information requirements depend: 
(1) Operational function: The grouping or clustering of several functional units on the basis of related activities into sub-systems is termed as operational function. Operational functions differ in respect of content and characteristics of information required by them. 
(2) Type of decision making: Organisational decisions can be categorised as programmed and non-programmed ones. 

Programmed decisions or structured decisions refer to decisions made on problems and situations by reference to a predetermined set of precedents, procedures, techniques and rules. These are well-structured in advance and are time-tested for their validity. As a problem or issue for decision-making emerges, the relevant pre-decided rule or procedure is applied to arrive at the decision. Programmed decisions are made with respect to familiar, routine, recurring problems which are amenable for structured solution by application of known and well-defined operating procedures and processes. Not much judgement and discretion is needed in finding solutions to such problems. It is a matter of identifying the problem and applying the rule. Decision making is thus simplified. One characteristic of programmed decisions is that they tend to be consistent over situations and time. 
Non-programmed decisions or unstructured decisions are those which are made on situations and problems which are novel and non-repetitive and about which not much knowledge and information are available. They are non-programmed in the sense that they are made not by reference to any pre-determined guidelines, standard operating procedures, precedents and rules but by application of managerial intelligence, experience, judgement and vision to tackling problems and situations, which arise infrequently and about which not much is known. There is no simple or single best way of making decisions on unstructured problems, which change their character from time to time, which are surrounded by uncertainty and enigma and which defy quick understanding. Solutions and decisions on them tend to be unique or unusual
(3) Level of management activity: Different levels of management activities in management planning and control hierarchy are–Strategic level, tactical level and operational level. 

(i) Strategic Level or Top level: Strategic level management is concerned with developing of organisational mission, objectives and strategies. Decisions made at this level of organisation to handle problems critical to the survival and success of the organisation are called strategic decisions. They have a vital impact on the direction and functioning of the organisation
In a way, strategic decisions are comparable to non-programmed decisions and they share some of their characteristics. Strategic decisions are made under conditions of partial knowledge or ignorance. 

(ii) Tactical Level or middle level: Tactical decisions (which are also called operational decisions) are made to implement strategic decisions. A single strategic decision calls for a series of tactical decisions, which are of a relatively structured nature. Tactical decisions are relatively short, step-like spot solutions to breakdown strategic decisions into implementable packages. The other features of tactical decisions are: 
(a)They are more specific and functional; 
(b)They are made in a relatively closed setting; 
(c)Information for tactical decisions is more easily available and digestible; 
(d)They are less surrounded by uncertainty and complexity; 
(e)Decision variables can be forecast and quantified without much difficulty and their impact is relatively localised and short-range. 

(iii) Supervisory or operational Level: This is the lowest level in managerial hierarchy. The managers at this level coordinate the work of others who are not themselves managers. They ensure that specific tasks are carried out effectively and efficiently. 
1.4.2 Types of Information:

Internal information: The internal information can be defined as information that has been generated from the operations of the organisation at various functional areas. The internal information gets processed and summarized from low level to top most level of management. Sales, production, accounts and budgets form part of Internal Information.
External information: The external information is collected from the external environment of the business organisation. External information is considered to affect the organisational performance from outside the organisation. Information such as Govt. policies, competition, economic status etc. considered to be external information. 
1.5 TYPES OF INFORMATION SYSTEMS AT DIFFERENT LEVELS 
1.5.1 TRANSACTION PROCESSING SYSTEM (TPS): TPS at the lowest level of management is an information system that manipulates data from business transactions. Any business activity such as sales, purchase, production, delivery, payments or receipts involves transaction and these transactions are to be organized and manipulated to generate various information products for external use. Transaction processing system will thus record and manipulate transaction data into usable information. Typically, a TPS involves the following activities: 
(i) Capturing data to organize in files or databases. 
(ii) Processing of files / databases using application software.

(iii) Generating information in the form of reports. 
(iv) Processing of queries from various quarters of the organisation.

1.5.2 MANAGEMENT INFORMATION SYSTEMS: Transaction processing systems are operations oriented. In contrast, Management Information Systems (MIS) assist managers in decision making and problem solving. They use results produced by the Transaction processing systems.

The term “management information system” was first coined to distinguish the systems that merely process transaction data from systems whose primary purpose is to provide information. The first information-oriented MIS possessed the characteristics of the management reporting systems (MRS); that is, they provided fixed, preformatted information in a standardized way. Typical outputs of this type were computer-produced, hardcopy summary and exception reports that a company’s MIS department might circulate periodically to various middle managers.
1.5.2.1 Definition of Management Information System (MIS): MIS are sets of related processes, activities individuals or entities interacting together to provide processed data to managers at various levels and functional areas.A Management Information System has been defined by Davis and Olson as ‘ an integrated user-machine system designed for providing information to support operational control, management control and decision making functions in an organisation’. 
The information system makes use of resources such as hardware, software, personnel, procedure and supplies as well. MIS is designed to provide accurate, relevant and timely information to managers at different levels and in different functional areas throughout the organisation for decision-making purpose. MIS support the managers at different levels to take strategic (at top level) or tactical (at middle level) management decisions to fulfill the organisational goals. 
MIS provided for the identification of relevant information needs, the collection of relevant information, processing of the same to become usable by the business managers, and timely dissemination of processed information to the users of the information for properly managing the affairs of an enterprise by informed decisions. 
1.5.2.2 Characteristics of an effective MIS: 
1. Management oriented: It means that effort for the development of the information system should start from an appraisal of management needs and overall business objectives. Such a system is not necessarily for top management only, it may also meet the information requirements of middle level or operating levels of management as well. 
2. Management directed: For system’s effectiveness, it is necessary for management to devote their sufficient time not only at the stage of designing the system but for its review as well, to ensure that the implemented system meets the specifications of the designed system. 
3. Integrated: It means that all the functional and operational information sub-system should be tied together into one entity. An integrated information system has the capability of generating more meaningful information to management.

4. Common data flows: It means the use of common input, processing and output procedures and media whenever possible is desirable. This eliminates duplication in data collections and documents and procedures. 
5. Heavy planning element: It means that MIS designer should keep in view future objectives and requirements of firm's information in mind. The designer must avoid the possibility of system obsolescence before the system gets into operation. 
6. Sub system concept: Even though the information system is viewed as a single entity, it must be broken down into digestible sub-systems which can be implemented one at a time by developing a phasing plan. The breaking down of MIS into meaningful subsystems sets the stage for this phasing plan. 
7. Common database: Database is the mortar that holds the functional systems together. It is defined as a "super-file" which consolidates and integrates data records formerly stored in many separate data files. The organisation of a database allows it to be accessed by several information sub-systems and thus, eliminates the necessity of duplication in data storage, updating, deletion and protection. 
8. Computerised: It is possible to have MIS without using a computer. But use of computers increases the effectiveness of the system. In fact, its use equips the system to handle a wide variety of applications by providing their information requirements quickly. 
1.5.2.3 Misconceptions or Myths about MIS: 
1. The study of management information system is about the use of computers. This statement is not true. MIS may or may not be computer based, computer is just a tool, just take any other machine. 
2. More data in reports means more information for managers: This is a misapprehension. It is the quality of data which is relevant, not the quantity of data. 
3. Accuracy in reporting is of vital importance: The popular belief is that accuracy in reporting should be of high order. At the operating level, it is true. Accuracy, however, is a relevant but not an absolute ideal. Higher levels of accuracy involve higher cost. At higher decision levels, great accuracy may not be required and approximate data often is adequate. 
1.5.2.4 Pre-requisites of an effective MIS: 
(a) Database: It can be defined as a “superfile” which consolidates data records formerly stored in many data files. The data in database in organised in such a way that accesses to the data is improved and redundancy is reduced. Normally, the database is subdivided into the major information sub-sets needed to run a business. The main characteristic of database is that each subsystem utilises same data and information kept in the same file to satisfy its information needs. The other important characteristics of data base are as follows : 
(i) It is user–oriented. 
(ii) It is capable of being used as a common data source, to various users, helps in avoiding duplication of efforts in storage and retrieval of data and information.
(iii) It is available to authorised persons only. 
(iv) It is controlled by a separate authority established for the purpose, known as Data Base Management System (DBMS). 
The maintenance of data in database requires computer hardware, software and experienced computer professionals. In addition it requires a good data collection system equipped with experts who have first-hand knowledge of the operations of the company and its information needs. 
The database structured on above lines is capable of meeting information requirements of its executives, which is necessary for planning organising and controlling the operations of the business concern. 
(b) Qualified system and management staff: Qualified officers who are expert in the field should understand clearly the views of their fellow officers. For this, the organisational management base should comprise of two categories of officers viz. 
(1) Systems and Computer experts and 
(2) Management experts. 
Systems and Computer experts in addition to their expertise in their subject area should also be capable of understanding management concepts to facilitate the understanding of problems faced by the concern. They should also be clear about the process of decision making and information requirements for planning and control functions. 
Management experts should also understand quite clearly the concepts and operations of a computer. This basic knowledge of computers will be useful to place them in a comfortable position, while working with systems technicians in designing or otherwise of the information system. 
This pre-requisite is confronted with a problem viz., procurement of suitable experts. The problem is dealt by recruiting fresh candidates and developing them to meet specific requirements. Also, it is difficult to retain such experts on long term basis as their scope in the job market is quite high.

(c) Support of Top Management : The management information system to be effective, should receive the full support of top management. The reasons for this are as follows: 
1. Subordinate managers are usually lethargic about activities, which do not receive the support of their superiors (top management). 
2. The resources involved in computer-based information systems are large and are growing larger in view of importance gained by management information system.
To gain the support of top management, the officers should place before top management all the supporting facts and state clearly the benefits, which will accrue from it to the concern. This step will certainly enlighten management, and will change their attitude towards MIS. Their wholehearted support and cooperation will help in making MIS an effective one. 
(d) Control and maintenance of MIS: Control of the MIS means the operation of the system as it was designed to operate. Some time, users develop their own procedures or short cut methods to use the system, which reduce its effectiveness. To check such habits of users, the management at each level in the organisation should devise checks for the information system control. Maintenance is closely related to control. There are times when the need for improvements to the system will be discovered. Formal methods for changing and documenting changes must be provided. 
(e) Evaluation of MIS: An effective MIS should be capable of meeting the information requirements of its executives in future as well. This capability can be maintained by evaluating the MIS and taking appropriate timely action. The evaluation of MIS should take into account the following points. 
1. Examining whether enough flexibility exists in the system, to cope with any expected or unexpected information requirement in future. 
2. Ascertaining the views of users and the designers about the capabilities and deficiencies of the system.
3. Guiding the appropriate authority about the steps to be taken to maintain effectiveness of MIS.

1.5.2.5 Constraints in operating a MIS: 
1. Non-availability of experts, who can diagnose the objectives of the organisation and provide a desired direction for installing and operating system. 
2. Experts usually face the problem of selecting the sub-system of MIS to be installed and operated upon. 
3. Due to varied objectives of business concerns, the approach adopted by experts for designing and implementing MIS is a non-standardised one. 
4. Non-availability of cooperation from staff in fact is a crucial problem. 
5. There is high turnover of experts in MIS. 
6. Difficulty in quantifying the benefits of MIS, so that it can be easily comparable with cost. 

1.5.2.6 Effects of using Computer for MIS:
1. Speed of processing and retrieval of data increases: Manual systems, howsoever well organised, often fail to match the demand for information for decision making. Computer with its unbelievably fast computational capability and systematic storage of information with random access facility has emerged as an answer to the problems faced in modern days management. Processing of data in relevant form and design and retrieval of them when needed in facts requires considerably less time and facilitate the management action and decision making. This characteristic of computer has accounted for as a major factor in inducing MIS development. 
2. Scope of use of information system has expanded: Systems experts in business organisations developed areas and functions, where computerised MIS could be used to improve the working of the concern which is not feasible under the manual system. 
3. Scope of analysis widened: The use of computer can provide multiple type of information accurately and in no time to decision makers. Such information equips an executive to carry out a thorough analysis of the problems and to arrive at the final decision. 
4. Complexity of system design and operation increased: The need for highly processed and sophisticated information based on multiple types of variables has made the designing of the system quite complex. During the initial years, after the induction of computer for MIS development, systems experts faced problems in designing systems and their operations. The reason at that time was the non-availability of experts required for the purpose.
5. Integrates the working of different information sub-system: Subsystems are required to provide information to support operational control, management control and strategic planning. Such information may be made available from a common data-base. This common data base may meet out the information requirements of different information sub-system by utilising the services of computers for storing, processing, analysing and providing such information as and when required.
6. More comprehensive information: The use of computer for MIS enabled systems expert to provide more comprehensive information to executives on business matters.
1.5.2.7 Limitations of MIS:
1. The quality of the outputs of MIS is basically governed by the quantity of input and processes.
2. MIS is not a substitute for effective management. It means that it cannot replace managerial judgement in making decisions in different functional areas. It is merely an important tool in the hands of executives for decision making and problem solving. 
3. MIS may not have requisite flexibility to quickly update itself with the changing needs of time, especially in fast changing and complex environment. 
4. MIS cannot provide tailor-made information packages suitable for the purpose of every type of decision made by executives. 
5. MIS takes into account mainly quantitative factors, thus it ignores the non-quantitative factors like morale and attitude of members of the organisation, which have an important bearing on the decision making process of executives. 
6. MIS is less useful for making non-programmed decisions. Such type of decisions are not of the routine type and thus require information, which may not be available from existing MIS to executives. 
7. The effectiveness of MIS is reduced in organisations, where the culture of hoarding information and not sharing with other holds. 
8. MIS effectiveness decreases due to frequent changes in top management, organisational structure and operational team. 
1.5.3 Decision Support Systems (DSS). During the 1970s, systems designed to help decision-makers devised solutions to unstructured and partially structured problems. These systems largely consist of tools that can be customized in a variety of ways to solve computationally or clerically intensive problems. Such systems are particularly useful to higher-level managers whose requirements for information are somewhat unpredictable. They are called decision support systems (DSS). These systems were more flexible and adaptable to changing decision-making requirements than traditional management reporting system.

A decision support system (DSS) can be defined as a system that provides tools to managers to assist them in solving semi-structured and unstructured problems in their own, somewhat personalized, way. A DSS is not intended to make decisions for managers, but rather to provide managers with a set of capabilities that enables them to generate the information required by them in making decisions. In other words, a DSS supports the human decision-making process, rather than providing a means to replace it. 
Systems that replace human decision making rather than support it are sometimes called programmed decision systems. These systems are used to make routine, structured decisions, such as approving loans or credit, reordering inventory, triggering reminder notices, and selecting audit samples. In programmed decision systems, the focus is on doing something more efficiently. On the other hand; in decision support systems, the focus is on helping decision makers become more effective. 
1.5.3.1 Properties of DSS: 
 (i) Support Semi-structured and Unstructured Decisions: Unstructured decisions and semi-structured decisions, however, are decisions for which information obtained from a computer system is only a portion of the total knowledge needed to make the decision. 
The DSS is particularly well adapted to help with semi-structured and unstructured decisions. A manager, for instance, can browse through data at will (perhaps at a display terminal). When enough information is gathered from this process to supplement other information (perhaps some of it may be non computer-based), a decision can be reached. In a well-designed DSS, the depth to which the available data can be tapped for useful information often depends on the time availability and patience of the manager.

By using a DSS, a problem might be solved in the following manner. The problem is first defined and formulated. It is then modeled with DSS software. Next, the model is run on the computer to provide results. The modeler, in reviewing these results, might decide to completely reformulate the problem, refine the model, or use the model to obtain other results. 
(ii) Ability to adapt to changing needs of decision makers: Semi-structured and unstructured decisions often do not conform to a predefined set of decision-making rules. Because of this, their decision support systems must provide for enough flexibility to enable users to model their own information needs. 
The DSS designer understands that managers usually do not know in advance what information they need and, even if they do, those information is unsystematic, distinctive and keep changing constantly. Thus, rather than locking the system into rigid information producing requirements, capabilities and tools are provided by DSS to enable users to meet their own output needs. 
The output from a DSS may also be used to prepare customised outputs to be examined by other people;

(iii) Ease of Learning and Use: Since decision support systems are often built and operated by users, the tools that accompany them should be relatively easy to learn and use. Such software tools employ user-oriented interfaces such as grids, graphics, non-procedural fourth – generation languages (4GL), natural English, and easily read documentation. These interfaces make it easier for users to conceptualize and perform the decision-making process. 

Although interactive display devices are not required for a DSS, they do help to make many decision support systems friendly and useful. 
1.5.3.2 Components of a DSS 
(i) The users: The user of a decision support system is usually a manager with an unstructured or semi-structured problem to solve. He should have a thorough understanding of the problem and the factors to be considered in finding a solution. A user does not need extensive education in computer programming in part because a special planning language performs the communication function within the decision support system. 
(ii) Databases: Decision support systems include one or more databases. These databases contain both routine and non-routine data from both internal and external sources.
(iii) Planning languages : Two types of planning languages that are commonly used in decision support systems are: 
(1) General –purpose planning languages and 
(2) Special purpose planning languages. 
General-purpose planning languages allow users to perform many routine tasks – for example, retrieving various data from a database or performing statistical analyses. The languages in most electronic spreadsheets are good examples of general-purpose planning languages. Special-purpose planning languages are more limited in what they can do, but they usually do certain jobs better than the general-purpose planning languages. Some statistical languages, such as SAS, SPSS, and Minitab, are examples of special purpose planning languages. 
(iv) Model base: The planning language in a decision support system allows the user to maintain a dialogue with the model base. The model base is the “brain” of the decision support system because it performs data manipulations and computations with the data provided to it by the user and the database. It uses some of the mathematical functions like cross tabulation, regression analysis, time series analysis, linear programming and financial computations
1.5.3.3 The tools of decision support systems: The tools of decision support include a variety of software supporting database query, modeling, data analysis, and display. A comprehensive tool kit for DSS would include software supporting these application areas.
(i) Database Languages: Tools supporting database query and report generation use mainframe, minicomputer, and microcomputer-based databases. Using a database query tool, the user could also generate a report in the required format. 
(ii)Model-Based Decision Support Software: Model-based analysis tools such as spreadsheet software enable managers to design models that incorporate business rules and assumptions. These are designed to support financial modeling and analysis. It is a valuable analysis tool because it makes it possible to analyze the impacts of different “what if?” situations. 
(iii)Tools for Statistics and Data Manipulation: Statistical analysis software such as SAS and SPSS supports market researchers, operations research analysts, and other professionals using statistical analysis functions. 

(iv)Display-Based Decision Support Software: Graphic displays of output generated from MS-Excel spreadsheets, for example, are very effective in management presentations. 
One issue concerning decision support systems is the need for integrated tools. Integrated tools provide the ability to generate, statistically analyse, manipulate and display data within a single software package. 
1.5.3.4 Examples of decision support systems in accounting: 
(i)Cost Accounting system: The health care industry is well known for its cost complexity. Managing costs in this industry requires controlling costs of supplies, expensive machinery, technology, and a variety of personnel. Cost accounting applications help health care organisations calculate product costs for individual procedures or services. Decision support systems can accumulate these product costs to calculate total costs per patient. Health care managers may combine cost accounting decision support systems with other applications, such as productivity systems. Combining these applications allows managers to measure the effectiveness of specific operating processes
(ii)Capital Budgeting System: Companies require new tools to evaluate high-technology investment decisions. Decision makers need to supplement analytical techniques, such as net present value and internal rate of return, with decision support tools that consider some benefits of new technology not captured in strict financial analysis. 
(iii)Budget Variance Analysis System 
(iv)General Decision Support System: As mentioned earlier, some planning languages used in decision support systems are general purpose and therefore have the ability to analyze many different types of problems. In a sense, these types of decision support systems are a decision-maker’s tools. The user needs to input data and answer questions about a specific problem domain to make use of this type of decision support system. An example is a program called Expert Choice. This program supports a variety of problems requiring decisions. The user works interactively with the computer to develop a hierarchical model of the decision problem. The decision support system then asks the user to compare decision variables with each other. For instance, the system might ask the user how important cash inflows are versus initial investment amount to a capital budgeting decision. The decision maker also makes judgments about which investment is best with respect to these cash flows and which requires the smallest initial investment. Expert Choice analyzes these judgments and presents the decision maker with the best alternative. 
1.5.4 EXECUTIVE INFORMATION SYSTEMS (EIS) An executive information system (EIS) – which is sometimes referred to as an executive support system (ESS) – is a DSS that is designed to meet the special needs of top-level managers. Executive support systems are likely to incorporate additional capabilities such as electronic mail. 
1.5.4.1 Executive Roles and Decision Making: Most executive decisions fall into one of three classes: strategic planning, tactical planning, and “fire-fighting” activities. Also, executives need a certain degree of control to ensure that these activities are carried out properly. 
Strategic Planning: Strategic planning involves determining the general, long-range direction of the organisation. Typically, the CEO is ultimately responsible for the development of strategic plans. 
Tactical Planning: Whereas strategic planning addresses the general concerns of the firm, tactical planning refers to the how, when, where, and what issues involved with carrying out the strategic plan. Although executives will not normally be concerned with tactical details, they do need to worry about general tactics. For example, the vice-president of finance must address how the firm can best achieve a balance between debt and equity financing. And the marketing vice-president will need to consider which classes of products the company should produce to be successful in the marketplace. 
Fire Fighting: Major problems arise sometimes that must be resolved by someone at an executive level. For example, if a company is involved in a big lawsuit that threatens its financial solvency, an executive must get involved. Other possible fire-fighting activities include damage caused to a major facility, the announcement of an important product by a competitor, a strike, and a sharp reversal of the economy. Many of these events will call for key alterations in plans. 
Control: In addition to planning and fire-fighting, executive management also needs to exercise some general control over the organisation. Thus, executives will also periodically review key performance data to see how they compare against planned amounts.
1.5.4.2 The Executive Decision-Making Environment: The three main sources for executive information are as follows: 
1. Environmental information 
2. Competitive information 
3. Internal information

Five characteristics of the types of information used in executive decision making are:

• Lack of structure: Many of the decisions made by executives are relatively unstructured. Also, it is not always obvious which data are required or how to weigh available data when reaching a decision.
• High degree of uncertainty: Executives work in a decision space where results are not scientifically predictable from actions.
• Future orientation: Strategic-planning decisions are made in order to shape future events. As conditions change, organisation must also change. It is the executive’s responsibility to make sure that the organisation keeps pointed toward the future.
• Informal source: Executives, more than other types of managers, rely heavily on informal source for key information. For example, lunch with a colleague in another firm might reveal some important competitor strategies. 
• Low level of detail: Most important executive decisions are made by observing broad trends. This requires the executive to be more aware of the large overview than the tiny items. 
1.5.4.3 EIS Roles and Characteristics

Studies on EIS implementation show that thousands of companies have implemented executive information systems. Usually, the executive information systems provide executives with access to financial data, marketing and sales information, human resources information, manufacturing data, and competitive/strategic information. Electronic mail, access to external news and databases, word processing spreadsheet, and automated filing capabilities are also common in business executive information systems. While it is often expensive to develop and maintain an EIS, many organisations feel that enhanced top level decision making is a benefit that more than balances out any costs associated with the system.

1.5.4.4 What is An Executive Information System?
An Executive Information System (EIS) is a tool that provides direct on-line access to relevant information in a useful and navigable format. Relevant information is timely, accurate, and actionable information about aspects of a business that are of particular interest to the senior manager. The useful and navigable format of the system means that it is specifically designed to be used by individuals with limited time, limited keyboarding skills, and little direct experience with computers. An EIS is easy to navigate so that managers can identify broad strategic issues, and then explore the information to find the root causes of those issues. 
Executive Information Systems differ from traditional information systems in the following ways: 
• They are specifically tailored to executive's information needs. 
• They are able to access data about specific issues and problems as well as aggregate reports. 
• They provide extensive on-line analysis tools including trend analysis, exception reporting. 
• They can access a broad range of internal and external data. 
• They are particularly easy to use (typically mouse or touch-screen driven). 
• They are used directly by executives without assistance. 
• Screen-based - All EISs are delivered through terminals using easy-to-use software. 
• Information tends to be presented by pictorial or graphical means. 
• Information is presented in summary format.

• The ability to manipulate data, to project ‘what if’ outcomes and to work with modeling tools within the system are also evident in EIS. This is particularly so with external information that can be ‘superimposed’ onto the company’s information, e.g. sales forecasts with information from the Meteorological Office about the weather.

EIS require large amounts of capacity and processing power within both the system and the network, and whilst suppliers’ hardware costs per unit of power are falling, the software costs required to support such systems are increasing, and this will be where the efficiencies are required in the future. EISs tend to be externally-focused, strategically-based systems using both internal and external data, whereas other computer systems mainly concentrate on internal control aspects of the organisation.
1.5.4.5 Purpose of EIS:
(i) The primary purpose of an Executive Information System is to support managerial learning about an organisation, its work processes, and its interaction with the external environment. Informed managers can ask better questions and make better decisions. 
(ii) A secondary purpose for an EIS is to allow timely access to information. All of the information contained in an EIS can typically be obtained by a manager through traditional methods. However, the resources and time required to manually compile information in a wide variety of formats, and in response to ever changing and ever more specific questions usually inhibit managers from obtaining this information. Often, by the time a useful report can be compiled, the strategic issues facing the manager have changed, and the report is never fully utilized. 
Timely access also influences learning. When a manager obtains the answer to a question, that answer typically sparks other related questions in the manager's mind. If those questions can be posed immediately, and the next answer retrieved, the learning cycle continues unbroken. Using traditional methods, by the time the answer is produced, the context of the question may be lost, and the learning cycle will not continue. 
(iii) A third purpose of an EIS is commonly misperceived. An EIS has a powerful ability to direct management attention to specific areas of the organisation or specific business problems. 
A general answer to the question of what data is appropriate for inclusion in an Executive Information System is “whatever is interesting to executives.” Executive Information Systems in government have been constructed to track data about Ministerial correspondence, case management, worker productivity, finances, and human resources to name only a few. Other sectors use EIS implementations to monitor information about competitors in the news media and databases of public information in addition to the traditional revenue, cost, volume, sales, market share and quality applications. 
1.5.4.6 Guidelines or Principles to be followed while designing an EIS:

1. EIS measures must be easy to understand and collect. Wherever possible, data should be collected naturally as part of the process of work. An EIS should not add substantially to the workload of managers or staff. 
2. EIS measures must be based on a balanced view of the organisation's objective.
3. Performance indicators in an EIS must reflect everyone's contribution in a fair and consistent manner. Indicators should be as independent as possible from variables outside the control of managers.
4. EIS measures must encourage management and staff to share ownership of the organisation's objectives. Performance indicators must promote both team-work and friendly competition. Measures will be meaningful for all staff; people must feel that they, as individuals, can contribute to improving the performance of the organisation.

5. EIS information must be available to everyone in the organisation. The objective is to provide everyone with useful information about the organisation's performance. Information that must remain confidential should not be part of the EIS or the management system of the organisation. 
6. EIS measures must evolve to meet the changing needs of the organisation. 

CHAPTER-2

SYSTEM DEVELOPMENT LIFE CYCLE METHODOLOGY

2.1 WHAT IS SYSTEMS DEVELOPMENT PROCESS?

In business, systems development refers to the process of examining a business situation with the intent of improving it through better procedures and methods. Systems development can generally be thought of as having two major components: systems analysis and systems design. Systems design is the process of planning a new business system or one to replace or complement an existing system. Systems analysis is the process of gathering and interpreting facts, diagnosing problems, and using the information to recommend improvements to the system.
2.2 SYSTEM DEVELOPMENT LIFE CYCLE

The system development life cycle method is a set of activities that analysts, designers and users carry out to develop and implement an information system. The systems development life cycle method consists of the following activities:
(i) Preliminary investigation: A preliminary investigation is undertaken when users come across a problem or opportunity and submit a formal request for a new system to the MIS department. This activity consists of three parts: 
-Request clarification

-Feasibility study and

-Request approval
(ii) Requirements analysis or systems analysis: If, after studying the results of preliminary investigation, management decides to continue the development process, the needs of the users are studied. Analysts work closely with employees and managers of the organisation for determining information requirements of the users. Several fact-finding techniques and tools such as questionnaires, interviews, observing decision-maker behaviour and their office environment etc. are used for understanding the requirements. As details are gathered, the analysts study the present system to identify its problems and shortcomings and identify the features, which the new system should include to satisfy the new or changed user application environment.
(iii) Design of the system: During system design, the user requirements that arose from analysing the user applications environment are incorporated into a new systems design. The design of an information system produces the details that state how a system will meet the requirements identified above.
(iv) Acquisition and development of software: After the system design details are resolved, such resources needs as specific type of hardware, software, and services are determined. Subsequently, choices are made regarding which products to buy or lease from which vendors. Software developers may install (or modify and then install, purchased software or they may write new, custom-designed programs. The choice depends on many factors such as time, cost and availability of programmers
(v) Systems testing: Before the information system can be used, it must be tested. Systems testing is done experimentally to ensure that the software does not fail i.e. it will run according to its specifications and in the way users expect.
(vi) Implementation and maintenance: After the system is found to be fit, it is implemented with the actual data. Hardware is installed and users are then trained on the new system and eventually work on it is carried out independently. The results of the development efforts are reviewed to ensure that the new system satisfies user requirements. After implementation, the system is maintained; it is modified to adapt to changing users and business needs so that the system can be useful to the organisation as long as possible. 
The system development life cycle should be viewed as a continuous iterative process that recycles through each stage for many applications. Thus, even when a system is fully specified, designed, purchased and running, it is continually being enhanced or maintained. Enhancement and maintenance may require returning to one of the earlier stages of system development life cycle. 
2.2.1 Reasons for failure of systems development objectives: 
♦ Lack of senior management support for and involvement in information systems development. Developers and users of information systems will watch senior management to determine which systems development projects are important and will act accordingly by shifting their efforts away from any project not receiving management attention. In addition, management can see that adequate resources, as well as budgetary control over use of those resources, as well as budgetary control over use of those resources, are dedicated to the project.
♦ Shifting user needs. User requirements for information technology are constantly changing. As these changes accelerate, there will be more requests for systems development and more development projects. When these changes occur during a development process, the development team may be faced with the challenge of developing systems whose very purposes have changed since the development process began. 
♦ Development of strategic systems. Because strategic decision making is unstructured, the requirements, specifications, and objectives for such development projects are difficult to define; and determining “successful” development will be elusive.

♦ New technologies. When an organisation tries to create a competitive advantage by applying advanced information technology, it generally finds that attaining systems development objectives is more difficult because personnel are not as familiar with the technology. 
♦ Lack of standard project management and systems development methodologies. Some organisations do not formalise their project management and systems development methodologies, thereby making it very difficult to consistently complete projects on time or within budget. 
♦ Overworked or under-trained development staff: Estimates of the backlog of systems development work facing development staffs range up to 4 years!. In addition to being overworked, systems developers often lack sufficient education background. Furthermore, many companies do little to help their development personnel stay technically currently; in these organisations, a training plan and training budget do not exist. 
♦ Resistance to change: People have a natural tendency to resist change, and information systems development projects signal changes -often radical- in the workplace. Business process reengineering is often the catalyst for the systems development project.
♦ Lack of user participation: Users must participate in the development effort to define their requirements, feel ownership for project success, and work to resolve development problems. User participation also helps reduce user resistance to change. 
2.2.2 Approaches to Systems Development: Since organisations vary significantly in the way that they automate their business procedures, and since each new type of system usually differs from any other, several different systems development approaches are often used within an organisation. We will now discuss the traditional approach now. Alternate approaches will be discussed in subsequent sections. 
Traditional approach: In the traditional approach of the systems development, activities are performed in sequence. Managers and users are most likely to interact with systems analysts, systems designers and application programmers when the traditional approach is used.
When the traditional approach is applied, an activity is undertaken only when the prior step is fully completed. Managers and users consider and review the work performed by MIS professionals during each stage of process before proceeding to the next stage. If the work is satisfactory, managers and users formally sign off or accept the work and allow the systems development team to proceed to the next step. It is important under traditional approach that managers and users should thoroughly review the work before granting their permission to start the next activity.

The traditional approach is applied to the development of larger computer based information systems such as the transaction processing systems. Because the processing requirements of these systems are well understood, the risk of users and systems analysts misperceiving the system are less than for other types of systems.
2.3 SYSTEMS DEVELOPMENT METHODOLOGY
A systems development methodology [also known as systems development life cycle (SDLC) methodology] is a formalized, standardized, documented set of activities used to manage a systems development project. It should be used when information systems are developed, acquired, or maintained. The methodology is characterised by the following: 
♦ The project is divided into a number of identifiable processes, and each process has a starting point and an ending point. Each process comprises several activities, one or more deliverables, and several management control points. The division of the project into these small, manageable steps facilitates both project planning and project control. 
♦ Specific reports and other documentation, called deliverables, must be produced periodically during systems development to make development personnel accountable for faithful execution of system development tasks. An organisation monitors the development process by reviewing the deliverables that are prepared at the end of each key step. Many organisations rely on this documentation for training new employees; it also provides users with a reference while they are operating the system. 
♦ Users, managers, and auditors are required to participate in the project. These people generally provide approvals, often called signoffs, at pre-established management control points. Signoffs signify approval of the development process and the system being developed. 
♦ The system must be tested thoroughly prior to implementation to ensure that it meets users’ needs. 
♦ A training plan is developed for those who will operate and use the new system.
♦ Formal program change controls are established to preclude unauthorized changes to computer programs. 
♦ A post-implementation review of all developed systems must be performed to assess the effectiveness and efficiency of the new system and of the development process.

The manual of standards of a system development methodology often indicate: 
♦ Methods for requesting systems development. 
♦ Procedures to be followed, techniques to be used, and documentation to be prepared during systems development. 
♦ Reviews to be performed and signoffs to be obtained.

2.3.1 System Development Team: Several people in the organisation are responsible for systems development. In large systems, the worth of a particular project is typically decided by a top management level steering committee. This committee usually consists of a group of key IS services users that acts as a review body for IS plans and applications development. The steering committee ensures that ongoing systems development activities are consistently aimed at satisfying the information requirements of managers and users within the organisation. If the project appears worthwhile to the steering committee, it becomes the responsibility of the IS department to develop it successfully. In order to coordinate development activities of the system, a project management team generally consisting of both computer professionals and key users is appointed. Systems analysts are subsequently assigned to determine user requirements, design the system and assist in development and implementation activities. In any systems organisation, however, systems designers take a lead role during the design, development and implementation stages. In end-user developed systems, the end-user is ultimately responsible for the system. Generally, the end-user seeks guidance from information centre personnel while developing the system. Some organisations require the information centre to certify the final system as a quality assurance measure. 
2.3.2 Accountants involvement in development work: Most accountants are uniquely qualified to participate in systems development because they may be among the few people in an organisation who can combine knowledge of IT, business, accounting, and internal control, as well as behaviour and communications, to ensure that new systems meet the needs of the user and possess adequate internal controls. They have specialized skills - such as accounting and auditing - that can be applied to the development project. For example, an accountant might perform the analysis of a proposed system's costs and benefits. As internal, information technology (IT), and independent auditors, accountants provide a unique- and independent -perspective with which to evaluate the systems development process and the systems being developed. 
2.4 STAGE I - THE PRELIMINARY INVESTIGATION

2.4.1 Definition of the scope of the study: Systems development usually begins when a problem or opportunity is identified by managers and users. Shifting business requirements, changing organisational environments, and evolving information technology may render systems ineffective or inefficient. In addition to conducting reviews to determine whether we should adopt new information technology, we conduct planned reviews to determine whether:

♦ A system still satisfies users' information needs.
♦ New design ideas can be incorporated. 
♦ Evolving environmental changes, such as competition, require system changes.
♦ New types of business by the firm require system changes.
♦ The user requests systems development when the system no longer efficiently and effectively meets the goals of the system.
Whatever may be the reason, managers and users may feel compelled to submit a request for a new system to the IS department. If the need seems genuine, a system analyst is assigned to make a preliminary investigation. Whether a system will be developed by means of the traditional approach, a prototype strategy or end-user approach, or a combination of these methods, the request for the project development should first be reviewed. It is advisable for all proposals to be submitted to the steering committee for evaluation to identify those projects that are most beneficial to the organisation. A preliminary investigation is then carried out by systems analyst, working under the direction of the steering committee. 
The purpose of the preliminary investigation is to evaluate the project request. It is neither a designed study, nor it includes the collection of details to completely describe the business system. Rather it relates to collection of information that permits committee members to evaluate the merits of the project request and make an informed judgement about the feasibility of the proposed project.
The analyst working on the preliminary investigation should accomplish the following objectives: 
1. Clarify and understand the project request

2. Determine the size of the project and estimate the amount of time and number of people required to develop the project. 
3. Determine the technical and operational feasibility of alternative approaches. 
4. Assess costs and benefits of alternative approaches
5. Report findings to the management with recommendation outlining the acceptance or rejection of the proposal.

2.4.2 Conducting the Investigation: During preliminary investigation, the analysts collect the data through two primary methods. 
1. Reviewing internal documents: The analysts conducting the investigation first try to learn about the organisation involved in, or affected by, the project, by examining organisation charts and studying written operating procedures. 
2. Conducting Interviews: Written documents tell the analyst how the systems should operate, but they may not include enough details to allow a decision to be made about the merits of a systems proposal, nor do they present users' views about current operations. To learn these details, analysts use interviews. Interviews allow analysts to know more about the nature of the project request and the reasons for submitting it. 
2.4.3 Identifying Viable Options: After problems or opportunities are identified, the analysts must determine the scale of response needed to meet the user's requests for a new system, as well as the approximate amount of time and money that will be required in the effort. The analysts then determine just how much management wants to spend for change. Possible solutions are then examined in the light of the findings. Thus, common sense and intuition are key ingredients in the solution development process.

2.4.4 Testing Project's Feasibility: After possible solution options are identified, project feasibility-the likelihood that these systems will be useful for the organisation-is determined. A feasibility study is carried out by the system analysts for this purpose. Feasibility study refers to a process of evaluating alternative systems through cost/benefit analysis so that the most feasible and desirable system can be selected for development. The feasibility study of a system is undertaken from three angles: technical, economic and operational feasibility.
Technical feasibility: It is concerned with hardware and software. Essentially, the analyst ascertains whether the proposed system is feasible with existing or expected computer hardware and software technology. The technical issues usually raised during the feasibility stage of investigation include the following: 
1. Does the necessary technology exist to do what is suggested (and can it be acquired)? 
2. Does the proposed equipment have the technical capacity to hold the data required to use the new system? 
3. Will the proposed system provide adequate responses to inquires, regardless of the number or location of users? 
4. Can the system be expanded if developed?
5.
Are there technical guarantees of accuracy, reliability, ease of access, and data security? 

Due to tremendous advancements in computer field these days, the technology is available for most business data processing systems but sometimes not within the constraints of the firm's resources or its implementation schedule. Therefore, trade offs are often necessary. A technically feasible system may not be economically feasible or may be so sophisticated that the firm's personnel cannot effectively operate it. 
Economic feasibility: It includes an evaluation of all the incremental costs and benefits expected if the proposed system is implemented. This is the most difficult aspect of the study. The financial and economic questions raised by analysts during the preliminary investigation are for the purpose of estimating the following:
(i) The cost of conducting a full systems investigation. 
(ii) The cost of hardware and software for the class of applications being considered. 
(iii) The benefits in the form of reduced costs or fewer costly errors. 
(iv) The cost if nothing changes (i.e., the proposed system is not developed) 
The procedure employed is the traditional cost-benefit study. 
Operational feasibility: It is concerned with ascertaining the views of workers, employees, customers and suppliers about the use of computer facility. The support or lack of support that the firm's employees are likely to give to the system is a critical aspect of feasibility. A system can be highly feasible in all respects except the operational and fails miserably because of human problems. Some of the questions which help in testing the operational feasibility of a project are stated below:
♦ Is there sufficient support for the system from management? From users? If the current system is well liked and used to the extent that persons will not be able to see reasons for a change, there may be resistance. 
♦ Are current business methods acceptable to users? If they are not, users may welcome a change that will bring about a more operational and useful system.
♦ Have the users been involved in planning and development of the project? Early involvement reduces the chances of resistance to the system and change in general and increase the likelihood of successful projects. 
♦ Will the proposed system cause harm? Will it produce poorer results in any respect or area? Will loss of control result in any areas? Will accessibility of information be lost? Will individual performance be poorer after implementation than before? Will performance be affected in an undesirable way? Will the system slow performance in any areas?

Schedule Feasibility: Schedule feasibility involves the design team’s estimating how long it will take a new or revised system to become operational and communicating this information to the steering committee. 
Legal Feasibility: Legal feasibility is largely concerned with whether there will be any conflict between a newly proposed system and the organisation’s legal obligations.
Estimating costs and benefits: After possible solution options are identified, the analyst should make a primary estimate of each solution's costs and benefits.
Cost: System costs can be sub divided into development, operational and intangible costs. 
Development costs for a computer based information system include costs of the system development process such as 
(i) salaries of the system analysts and computer programmers who design and program the system,
(ii) cost of converting and preparing data files and preparing systems manual and other supportive documents,
(iii) cost of preparing new or expanded computer facilities, 
(iv) cost of testing and documenting the system, training employees, and other start up costs. 
Operating costs of a computer based information system include 
(i) hardware/software rental or depreciation charges, 
(ii) salaries of computer operators and other data processing personnel who will operate the new system,
(iii) salaries of system analysts and computer programmers who perform the system maintenance function,
(iv) cost of input data preparation and control, 
(v) cost of data processing supplies, 
(vi) cost of maintaining proper physical facilities including power, light, heat, air conditioning, building rental or other facility charges and equipment and building maintenance charges, overhead charges of the business firm. 
Intangible costs are costs that cannot be easily measure. For example, the development of a new system may disrupt the activities of an organisation and cause a loss of employee productivity or morale. Customer sales and goodwill may be lost by errors made during the installation of a new system. Such costs are difficult to measure in rupees but are directly related to the introduction and operation of information system. 
Benefits: Tangible benefits that can be accurately measured and are directly related to the introduction of a new are summarised below: 
1. 
Increase in sales or profits (improvement in product or service quality). 
2. 
Decrease in data processing costs (elimination of unnecessary procedures and documents). 
3. 
Decrease in operating costs (reduction in inventory carrying costs). 
4. 
Decrease in required investment (decrease in inventory investment required).
5. 
Increased operational ability and efficiency (improvement in production ability and efficiency; for example, less spoilage, waste, and idle time). 
6. 
New or improved information availability (more timely and accurate information, and new types and forms of information) 
7. 
Improved abilities in computation and analysis (mathematical simulation). 
8. 
Improved customer service (more timely service). 
9. 
Improved employee morale (elimination of burdensome and boring job tasks).
10. 
Improved management decision making (better information and decision analysis) 
11. 
Improved competitive position (faster and better response to actions of competitors) 
12. 
Improved business and community image (“progressive” image as perceived by customers, investors, other businesses, government and the public).
Intangible benefits such as improved business image, time saving to users are harder to measure and define.  However, it must be mentioned in passing that not all benefits are so hard to quantify. A computersied payroll system, for example, would likely displace some clerks and it is easy enough to measure benefits in that case. 
2.4.5 Reporting Results to Management: After the analyst articulates the problem and its scope, provides one or more solution alternatives and estimates the cost and benefits of each alternative, he reports these results to the management. From the analyst's report, management should determine what to do next. Not all projects submitted for evaluation and review are accepted. Requests that fail to pass feasibility test are not pursued further unless they are reworked and resubmitted as new proposals. In some cases, only a part of the project is actually unworkable and the steering committee may decide to combine the workable part of the project with another feasible proposal. In certain other cases, primary investigation produces new information to suggest that improvements in management and supervision, and not the development of information systems are the actual solutions to the reported problems.
2.5 STAGE II - REQUIREMENTS ANALYSIS OR SYSTEMS ANALYSIS

In this section, we shall discuss the second stage of systems development life cycle viz. requirements analysis which involves determining users' needs studying the present system of the organisation in-depth, and determining the features which the new system should possess. Various fact finding techniques and system development tools are also discussed. 
2.5.1 Requirements Analysis: If the management decides to continue developing the system after reading the analyst's report, the requirement analysis phase of system development begins. During the requirement analysis phase of the traditional approach, the focus is on determining user needs, studying the application area in depth, assessing the strengths and weaknesses of the present system and reporting results to management. However, under prototype approach the requirement analysis and design phases proceed in tandem and in small increments. For example, user needs are determined at any time only to the degree that they are needed to design the next iteration of the prototype. While the user is experimenting with the prototype, the systems analyst observes the user and puts these observations into perspective in order to determine how the prototype should be further designed.

How thoroughly the present system is studied depends on the situation. To determine if the present system needs just a few adjustments instead of a complete overhaul, the system should be studied in depth. However, if management is determined to replace the current system, the analyst would probably just waste time by studying it thoroughly. In this case, it is better to spend time in determining exactly what management desires in the new system. 
While studying the present system the systems analyst must analyse how this system uses hardware, software and human resources to convert the data of the organisation into information for end users. He should also analyse how these resources are used to accomplish the activity of input, processing, output, storage and control. 
2.5.1.1 Fact finding techniques: 
1. Documents : Document means manuals, input forms, output forms, diagrams of how the current system works, organisation charts showing hierarchy of users and manager responsibilities, job descriptions for the people who work with the current system, procedure manuals, program codes for the applications associated with the current system, etc. Documents are a very good source of information about user needs and the current system. They are easy to collect, convey a lot of information and provide relatively objective data. The analyst should ensure that the documents which he is collecting are current, accurate and contain up-to-date information. 
2. Questionnaires: Users and managers are asked to complete questionnaire about the information system when the traditional system development approach is chosen. The main strength of questionnaires is that a large amount of data can be collected through a variety of users quickly. Also, if the questionnaire is skillfully drafted, responses can be analysed rapidly with the help of a computer. 
3. Interviews: Users and managers may also be interviewed to extract information in depth. The data gathered through interviews often provide systems developer with a complete picture of the problems and opportunities. Interviews also give analyst the opportunity to note user reaction first-hand and to probe for further information. 
4. Observation: In prototyping approaches, observation plays a central role in requirement analysis. Only by observing how users react to prototypes of a new system, the system can be successfully developed. In the traditional approach, observation is not always mandatory. But it is desirable in most instances. The analyst should visit the user site to watch how the work was taking place. Such a surprise visit often helps the analyst in getting a clear picture of the user’s environment and to determine why a request for a new system was submitted. 
2.5.1.2 Analysis of the Present System: Detailed investigation of the present system involves collecting, organizing and evaluating facts about the system and the environment in which it operates. The following areas should be studied in depth: 
1. Review historical aspects: A brief history of the organisation is a logical starting point for an analysis of the present system. The historical facts should identify the major turning points and milestones that have influenced its growth. A review of annual reports can provide an excellent historical perspective. A historical review of the organisation chart can identify the growth of management levels as well as the development of various functional areas and departments. The system analyst should investigate what system changes have occurred in the past. These should include operations that have been successful or unsuccessful with computer equipments and techniques. 
2. Analyse inputs: A detailed analysis of present inputs is important since they are basic to the manipulation of data. Source documents are used to capture the originating data for any type of system. The system analyst should be aware of the various sources from where the data are initially captured, keeping in view the fact that outputs for one area may serve as an input for another area. The system analyst must understand the nature of each form, what is contained in it, who prepared it, from where the form is initiated, where it is completed, the distribution of the form and other similar considerations. If the analyst investigates these questions thoroughly, he will be able to determine how these inputs fit into the framework of the present system. 
3. Review data files maintained: The analyst should investigate the data files maintained by each department, noting their number and size, where they are located, who uses them and the number of times per given time interval these are used. Information on common data files and their size will be an important factor, which will influence the new information system. This information may be contained in the systems and procedures manuals. The system analyst should also review all on-line and off-line files which are maintained in the organisation as it will reveal information about data that are not contained in any outputs. The related cost of retrieving and processing the data is another important factor that should be considered by the systems analyst.

4. Review methods, procedures and data communications: Methods and procedures transform input data into useful output. A procedure review is an intensive survey of the methods by which each job is accomplished, the equipment utilized and the actual location of the operations. Its basic objective is to eliminate unnecessary tasks or to perceive improvement opportunities in the present information system. A system analyst also needs to review and understand the present data communications used by the organisation to revamp the network when the new system is installed. He must review the types of data communication equipments including data interface, data links, modems, dial-up and leased lines and multiplexers.
5. Analyse outputs: The outputs or reports should be scrutinized carefully by the system analysts in order to determine how well they will meet the organisation's needs. The analysts must understand what information is needed and why, who needs it and when and where it is needed. Additional questions concerning the sequence of the data, how often the form reporting it is used, how long it is kept on file, etc. must be investigated. Often many reports are a carry-over from earlier days and have little relevance to current operations. Attempt should be made to eliminate all such reports in the new system. 
6. Review internal controls: Locating the control points helps the analyst to visualize the essential parts and framework of a system. An examination of the present system of internal controls may indicate weaknesses that should be removed in the new system
7. Model the existing physical system and logical system : As the logic of inputs, methods, procedures, data files, data communications, reports, internal controls and other important items are reviewed and analysed in a top down manner, the process must be properly documented. The logical flow of the present information system may be depicted with the help of system flow charts. The physical flow of the existing system may be shown by employing data flow diagrams. The data flow diagrams are drawn after reviewing or developing system flow charts. Each major operation in the system flow charts is broken down into its lowest-level modules and the data flow diagram is drawn for each one of them. During the process of developing the data flow diagram, work on data dictionary for the new information system should be begun. The data elements needed in the new system will be found in the present system only. Hence, it is wise to start the development of the data dictionary as early as possible.
The flow charting and diagramming of present information not only organizes the facts, but also helps disclose gaps and duplication in the data gathered. It allows a thorough comprehension of the numerous details and related problems in the present operation.

8. Undertake overall analysis of present system: Based upon the aforesaid investigation of the present information system, the final phase of the detailed investigation includes the analysis of: 
(a) the present work volume 
(b)the current personnel requirements 
(c) the present benefits and costs

2.5.1.3 Systems Analysis of Proposed Systems: After each functional area of the present information system has been carefully analysed, the proposed system specifications must be clearly defined. These specifications are determined from the desired objectives set-forth at the first stage of the study. Likewise consideration should be given to the strengths and short comings of the present system. The required systems specifications which should be in conformity with the project's objectives are as follows: 
a.
Outputs produced with great emphasis on timely managerial reports that utilise the 'management by exception' principle. 
b.
Database maintained with great accent on online processing capabilities. 
c.
Input data prepared directly from original source documents for processing by the computer system. 
d.
Methods and procedures that show the relationship of inputs and outputs to the database, utilizing data communications where deemed appropriate. 
e.
Work volumes and timings carefully considered for present and future periods including peak periods.

After completing the various steps mentioned above, the information gathered is documented in the explanatory survey report, which is authorised and signed by the team of system analysts and approved by the user group. This report is then presented to the steering committee. The contents of this report must be as objective as possible to ensure that the best system is selected. Consideration must be given to the fact that the computer-oriented system can more readily absorb growth in volume with a slight increase in operating cost.

2.5.2. SYSTEM DEVELOPMENT TOOLS
Many tools and techniques have been developed to improve current information systems and to develop new ones. Such tools help end users and systems analysts to: 
♦ conceptualise, clarify, document and communicate the activities and resources involved in the organisation and its information systems. 
♦ analyse present business operations, management decision making and information processing activities of the organisation. 
♦ Propose and design new or improved information systems to solve business problems or pursue business opportunities that have been identified.

Many systems development tools take the form of diagrams and other graphic representations. The major tools used for system development can be grouped into four categories based on the systems features each document has: 
1. System components and flows: These tools help the system analysts to document the data flow among the major resources and activities of an information system. System flow charts are typically used to show the flow of data media as they are processed by the hardware devices and manual activities. A data flow diagram uses a few simple symbols to illustrate the flow of data among external entities, processing activities and data storage elements. A system component matrix provides a matrix framework to document the resources used, the activities performed and the information produced by an information system. 
2. User interface: Designing the interface between end users and the computer system is a major consideration of a system analyst while designing the new system. Layout forms and screens are used to construct the formats and contents of input/output media and methods. Dialogue flow diagrams analyse the flow of dialogue between computers and people. They document the flows among different display screens generated by alternative end user responses to menus and prompts. 
3. Data attributes and relationships: The data resources in information system are defined catalogued and designed by this category of tools. A data dictionary catalogs the description of the attributes (characteristics) of all data elements and their relationships to each other as well as to external systems. Entity-relationship diagrams are used to document the number and type of relationship among the entities in a system. File layout forms document the type, size and names of the data elements in a system. Grid charts help in identifying the use of each type of data element in input/output or storage media of a system. 
4. Detailed system process: These tools are used to help the programmer develop detailed procedures and processes required in the design of a computer program. Decision trees and decision tables use a network or tabular form to document the complex conditional logic involved in choosing among the information processing alternatives in a system. Structure charts document the purpose, structure and hierarchical relationships of the modules in a program.
We will now describe some of these tools in detail. 
(a) Systems flow chart: It is a graphic diagramming tool that documents and communicates the flow of data media and information processing procedures taking place in an information system. This is accomplished by using a variety of labeled symbols connected by arrows to show the sequence of information processing activities. System flow charts typically emphasise the media and hardware used and the processes that take place within an information system. Thus, they represent a graphic model of the physical information system that exists or is proposed. Systems flow charts are widely used to communicate the overall structure and flows of a system to end-users. 
(b) Data flow diagrams: A data flow diagram (DFD) graphically describes the flow of data within an organisation. It is used to document existing systems and to plan and design new ones. There is no ideal way to develop a DFD; different problems call for different methods. A DFD is composed of four basic elements: data sources and destinations, data flows, transformation processes, and data stores

DATA FLOW DIAGRAM SYMBOLS
	Symbol
	Name
	Explanation

	
	Data Sources and destinations
	The people and organisation that send data to and receive data from the system are represented by square boxes. Data destinations are also referred to as data sinks.

	→
	Data flows
	The flow of data into or out of a process is represented by curved or straight lines with arrows.

	○
	Transformation process
	The processes that transform data from inputs to outputs are represented by circles. They are often referred to as bubbles.

	═
	Data Stores
	The storage of data is represented by two horizontal lines.


Data Source and Destinations: A source or destination symbol on the DFD represents an organisation or individual that sends or receives data used or produced by the system. An entity can be both a source and a destination. 
Data Flows: A data flow represents the flow of data between processes, data stores, and data sources and destinations. Data that pass between data stores and either a data source or a destination must go through some form of data processing- that is, through a transformation process. Data flow arrows are labeled to indicate the type of data being passed. Thus the reader knows exactly what information is flowing; no inferences are required. A data flow can consist of one or more pieces of datum. Because data flows may be composed of more than one data element, it must be determined whether to show one or more lines. The determining factor is whether the data elements always flow together. 

Processes: Processes represent the transformation of data
Data Stores: A data store is a temporary or permanent repository of data. DFDs do not show the physical storage medium (disks, paper, and the like) used to store the data. As with the other DFD elements, data store names should be descriptive.
Subdividing the DFD: DFDs are subdivided into successively lower levels in order to provide ever-increasing amounts of detail, because few systems can be fully diagrammed on one sheet of paper. Since users have differing needs, a variety of levels can better satisfy these requirements. The highest-level DFD is referred to as a context diagram. A context diagram provides the reader with a summary-level view of a system. It depicts a data processing system as well as the external entities that are the sources and destinations of the system’s inputs and outputs. 
(c) Layout forms and screens: These consist of electronic displays or preprinted forms on which the size and placement of titles, heading, data and information can be designed. Layout forms and screens are used to design source documents, input/output and storage records, files and output displays and reports. 4GL packages, CASE tools and other software packages for computer-aided development of information systems provide electronic version of layout forms.
(d) System components matrix: The system components matrix can be used as an information system framework for both systems analysis and system design. It views the information system as a matrix of components that highlights how the basic activities of input, processing, output, storage and controls are accomplished in an information system, and how the use of hardware, software and people resources can convert data resources into information products. 
(e) CASE Tools : The data flow diagram and system flow charts that users review are commonly generated by systems developers using the on-screen drawing modules found in CASE (Computer-Aided-Software Engineering) software packages. CASE refers to the automation of any thing that humans do to develop systems. These tools enabled system analysts and programmers to create flow charts and data flow diagrams on a mini computer or a micro computer workstation. Today, CASE products can support virtually all phases of traditional system development process. 
(f) Data Dictionary: A data dictionary is a computer file that contains descriptive information about the data items in the files of a business information system. Thus, a data dictionary is a computer file about data. Each computer record of a data dictionary contains information about a single data item used in a business information system. This information may include: 
1. Codes describing the data item’s length (in characters), data type (alphabetic, numeric, alphanumeric, etc.), and range (e.g., values from 1 to 99 for a department code).

2. The identity of the source document(s) used to create the data item. 
3. The names of the computer files that store the data item. 
4. The names of the computer programs that modify the data item. 
5. The identity of the computer programs or individuals permitted to access the data item for the purpose of file maintenance, upkeep, or inquiry. 
6. The identity of the computer programs or individuals not permitted to access the data item.

Data dictionaries have a variety of uses. One is as a documentation aid to programmers and system analysts, who study, correct, or enhance either the database or the computer programs that access it. As suggested in points 5 and 6 in the previous list, a data dictionary is also useful for file security – e.g., to prohibit certain employees from gaining access to sensitive payroll data.

Accountants and auditors can also make good use of a data dictionary. For example, a data dictionary can help establish an audit trail because it can identify the input sources of data items, the computer programs that modify particular data items, and the managerial reports on which the data items are output. When an accountant is participating in the design of a new system, a data dictionary can also be used to plan the flow of transaction data through the system. 
Finally, a data dictionary can serve as an important aid when investigating or documenting internal control procedures. This is because the details about edit tests, methods of file security, and similar information can be stored in the dictionary 
2.6 STAGE III: SYSTEMS DESIGN After the completion of requirements analysis for a system, systems design activity takes place for the alternative which is selected by management. The system design phase usually consists of following three activities:

(i) Reviewing the system's informational and functional requirements;

(ii) Developing a model of the new system, including logical and physical specifications of outputs, inputs, processing, storage, procedures and personnel; 
(iii) Reporting results to management. 
Review ---------------------------------Develop--------------------------------Report
The system’s design must conform to the purpose, scale and general concepts of the system that management approved during the requirements analysis phase. Therefore, users and system analysts must review each of these matters again before starting the design because they establish both the direction and the constraints that system developers must follow during rest of the activities. 
As mentioned above, system design involves first logical design and then physical construction of a system. When analysts formulate a logical design, they write the detailed specifications for the new system, they describe its features; the outputs, input files, databases and procedures, all in a manner that meets systems requirements. The statement of these features is termed as the design specifications of the system.
Physical construction, the activity following logical design, produces program software, files and a working system. Design specifications instruct programmers about what the system should do. The programmers, in turn, write the programs that accept input from users, process data, produce the reports, and store data in the files. 
Developing a model for a new system: When designing a system, the systems analysts and systems development team determine how both manual and software/hardware components will be realised at logical and physical levels in each of the following areas: (i) Output, (ii) Input, (iii) Processing, (iv) Storage, (v) Procedures and (vi) Personnel. 
2.6.1 Designing system outputs: The term output applies to any information produced by an information system, whether printed or displayed. One of the most important features of an information system for users is the output it produces. Without quality output, the entire system may appear to be so unnecessary that users will avoid using it possibly causing it to fail. The right output must be developed while ensuring that each output element is designed so that users will find the system easy to use effectively.

Output objectives: 
1.  Convey information.
2.  Signal important events, opportunities, problems or warnings. 
3. Trigger an action. 
4. Confirmation of an action.

Good systems output design cannot be developed independent of the uses of the output. The design process itself begins when the system analyst identifies the output, which the system must produce, that is, during the requirements phase. 
In application prototyping, analysts often develop display screen output to allow users to react to both the content and form of the output, taking into consideration how they will use it. Similarly, under the structured analysis development method, data flow diagrams prepared earlier in the development process focus their attention on the nature of the output needed. 
Factors to be considered in output design
(i) Content: Content refers to the actual pieces of data included among the outputs provided to users. It is to be noted here that systems designers generally put too much content into managerial reports instead of too little. Too much content can cause managers to waste time in isolating the information that they need; it also diminishes the impact of truly important information. Hence, only the required information should be included in various outputs. 
(ii) Form: Form refers to the way that content is presented to users. Content can be presented in various forms; quantitative, non-quantitative, text, graphics, video and audio. The form of the output should be decided keeping in view the requirements for the concerned user.
(iii) Output volume: The amount of data output required at any one time is known as output volume. It is better to use high-speed printer or a rapid-retrieval display unit, which are fast and frequently used output devices in case the volume is heavy. Unusually heavy output volume normally causes concern about paper cost. In such a case, alternative methods of output display such as COM (Computer Output Microfiche) may be considered. 
(iv) Timeliness: Timeliness refers to when users need outputs. Some outputs are required on a regular, periodic basis - perhaps daily, weekly, monthly, at the end of a quarter or annually. Other types of outputs are generated on request.
(v) Media: Input-output medium refers to the physical device used for input, storage or output. A variety of output media are available in the market these days which include paper, video display, microfilm, magnetic tape/disk and voice output.
(vi) Format: The manner in which data are physically arranged is referred to as format. Format of information reports for the users should be so devised that it assists in decision making, identifying and solving problems, planning and initiating corrective action and searching.

2.6.1.1 Designing printed output: We will now examine how to design a printed output layout. An output layout is the arrangement of items on the output medium. When analysts design the output layout, they are building a mock-up of the actual report or document, as it will appear after the system is in operation. The layout should show the location and position of all variable information such as item details, summaries and totals, control breaks and all pre-printed details such as headings, documents names and titles, corporate names and addresses, and instruction, notes and comments. 
The layout is a blue print that will guide the construction of programs later in the development process. To begin the design of a layout, it is necessary to determine what items will be included in the report. The requirement analysis phase provides this information, and the data dictionary contains necessary descriptive information such as data item type and length including desired editing formats. Reports layout can be formed using layout screens, perhaps, with a CASE or other automated tools or manually using paper layout forms. 
There are certain guidelines, which should be followed while preparing the layout form. It will not only make the analyst's job easier, but will also ensure that users will receive an understandable report. Some of these guidelines are summarised below: 
1. Reports and documents should be designed to read from left to right and top to bottom. 
2. The most important items should be easiest to find. 
3. Each printed report should include the heading or title of the report, page number, date of preparation and column headings. The heading or title of the report orients the user to what it is they are reading. The title should be descriptive, yet concise. Each page should be numbered so that the user has an easy point of reference when discussing output with others or relocating important figures. The date of report preparation should be included on each print out. Sometimes this helps users to estimate the value of the output. Column headings serve to further orient the user as to the report contents. 
4. Each data item must have a heading, which should be short and descriptive. Data items that are related to one another should be grouped together on the report.
5. Control breaks should be used in the report to help readability. They should be separated from the rest of data with additional lines. Attention should be drawn to control breaks summaries and other important information by boxing them off with special characters such as asterisks or extra space. This makes it easier to find critical information. 
6. Sufficient margin should be left on the right and left as well as top and bottom of an output report. This enables the user to focus his attention on the material centered on the page and makes reading easier. 
7. The detail line for variable data should be defined by indicating whether each space is to be used for an alphabetic, special or numeric character. 
8. The mock up reports should be reviewed with users and programmers for feasibility, usefulness, readability, understandability and an esthetic appeal.

2.6.1.2 Designing visual display output: Many of the principles of good design discussed for printed output also apply to output that is shown on work-stations or video display terminals. However, it should be noted that a visual display terminal offers less space to work with compared to most printed outputs. Moreover, the system analyst is also required to give instructions to the user on how to use the display unit. 
Layout of display screen: Each display page is commonly called a screen or panel. Its lay out will ease or impede its use. Designing a layout begins with verifying the characteristics of the display screen. These include: 
(i) Physical dimensions of the screen; 
(ii) Number of rows and columns of data that can be displayed;
(iii) Degree of resolution (high, medium, low); 
(iv) Number of colours available (for example, monochrome, three colours, eight-colours etc.); 
(v) Methods of highlighting (underline, bold, blinking, alternate intensities); 
(vi) Methods of intensity control (high/low; normal inverse).
It is helpful to divide the display screens into sections that are consistently used in the same way to present information, identifications and messages to the user. In designing output screens, we need areas for (i) headings and titles, (ii) content of the display, (iii) messages and instructions and (iv) sometimes explanations for the information in the report. The headings and titles are positioned at the top portion of the screen, messages and instructions at the bottom, and explanations if needed, on the right-hand side. If only a very small amount of information is to be presented, it can be placed in the centre of the screen or in the upper left quadrant. However, it is mainly a matter of preference of the concerned system analysts. 
2.6.1.3 Designing of Windows: In computer output, windows are sub-divisions of the display screen that make it possible to present different sets of output simultaneously. Users can run several programs at the same time (referred to as multi-tasking), displaying the output from each in an individual window. Or, a single program can present more than one output simultaneously. 
Windowing Capability: Depending on the details of the specific system, it may be possible to reposition windows on the display screen. Users may also want the capability to change the size of the window (say, to increase the one with the most information) or to hide windows that are not needed at a particular moment. Overlapping allows users to move information to the foreground when it is needed and to replace it again with other information, to overlap it i.e. an advantage that enables using a large portion of the display screen without giving up the flexibility offered by windowing. These capabilities must be provided through the computer operating system. Thus, the system analyst should discuss the feature, if it exists in the software, with the user as it applies to the application under development. 
The use of windows should be considered when the applications are required to be improved by the following abilities: 
♦ Display different data or report sets simultaneously.

♦ Switch between several programs, alternatively displaying the output from each.

♦ Move information from one window to the other (within the same or different programs). 
♦ Allow individual users to reposition the information on a display screen to suit their unique needs.

2.6.2 Designing systems Inputs: Input design consists of developing specifications and procedures for data preparation, developing steps which are necessary to put transactions data into a usable form for processing, and data-entry, i.e., the activity of putting the data into the computer for processing. A starting point for the input design process is a review of the information compiled during the requirement analysis phase. The analyst must review facts related to the current system such as what data are entered, who enters them, where they are entered, and when they are entered. This review highlights basic problems and difficulties with the present system. An understanding of the present system's input directs attention to those areas needing improvement for more efficient data entry. Among the input issues to consider for design of input specifications are:

(a) Content: The analyst is required to consider the types of data that are needed to be gathered to generate the desired user outputs.
(b) Timeliness: In data processing, it is very important that data is inputted to computer in time because outputs cannot be produced until certain inputs are available. In transaction data processing, the people needing output are not the same who input most of the data. Hence, timeliness of input becomes more relevant for such systems. 
(c) Media: Another important input consideration includes the choice of input media and subsequently the devices on which to enter the data. Various user input alternatives available in the market include display workstations, magnetic tapes, magnetic disks, key-boards, optical character recognition, pen-based computers and voice input etc. A suitable medium may be selected depending on the application to be computerised. 
(d) Format: After the data contents and media requirements are determined, input formats are considered. While specifying the record formats, for instance, the type and length of each data field as well as any other special characteristics (number decimal places etc.) must be defined.
(e) Input volume: Input volume refers to the amount of data that has to be entered in the computer system at any one time.
2.6.2.1 Capturing data for input: The quality of system inputs determines the quality of system output. It is vital that input forms and screens be designed with this critical relationship in mind. Well-designed input forms and visual display terminal screens should meet the objectives of effectiveness, accuracy, ease of use, consistency, simplicity and attractiveness. All these objectives can be attained if the analyst keeps in mind the basic design principles, knowledge of what is needed as input for the system, and an understanding of how users respond to different elements of forms and screens. 
2.6.2.2 Form design: Forms are pre-printed papers that require people to fill in responses in a standardised way. Forms elicit and capture information required by organisational members that often will be input to the computer. Through this process, forms often serve as source documents for the data entry personnel. 
Guidelines for form design:
1. Making forms easy to fill: To reduce errors, speed-up completion and facilitate entry of data, it is essential that forms should be easy to fill out. This can be achieved by considering the following factors: 
a. Form flow: Designing a form with proper flow can minimise time and effort expended by employees in a form completion. Forms should flow from left to right and top to bottom. Illogical flow takes extra time and can be frustrating for the user
b. Divide forms in logical sections: The second technique that makes it easy for people to fill out forms correctly is logical grouping of information. A good form consists of seven main sections, namely (i) headings, (ii) identification and access, (iii) instructions, (iv) body (v) signature and verification (vi) totals and (vii) comments.

c Captioning: Clear captioning is yet another technique that can make easy work of filling up the form. Captions tell the persons completing the forms what to put on a blank line, space or box. 
2. Meeting the intended purpose: Forms are created to serve one or more purposes in the recording, processing, storing and retrieving of information for various businesses. Sometimes, it is desirable to provide different information to different departments or users while still sharing some basic information. This is where specialty forms are useful. The analysts can have their own imagination to design such forms which can provide the information required by different departments while avoiding duplication of information. 
3. Ensuring accurate completion: Error rates typically associated with collecting data can drop sharply when forms are designed to assure accurate completion. Design is important in making people to do the right thing with the form. Various controls can be embedded in the form design. 
4. Keeping forms attractive: An aesthetic form draws people into it and encourages proper completion. This means that people who fill out the forms will be more satisfied and that the forms will be completed. Thus, forms should look uncluttered, organised and logical even after they are filled in. 
2.6.2.3 Coding methods: Coding methods are developed to reduce input, control errors and to speed up the entire process. A code is a brief number, title or symbol used instead of lengthy or ambiguous description. Descriptions are particularly unsuited for computerised applications. They are usually far too long and would require much higher computer time for processing than the codes. Therefore, when an event occurs, the details of the event are summarised by the code. With code, fewer details are necessary in input but it results in no loss of information. The system analyst is responsible for devising an appropriate coding scheme.
Some of the desired characteristics of a good coding scheme are enumerated below: 
(i) Uniqueness: The code must identify each object in a set uniquely and with absolute precision. Furthermore, the code should he universally used over the entire organisation. 
(ii) Space: As far as possible a code number must be much briefer than description. 
(iii) Convenience: The formats of code numbers should facilitate their use by people. This implies that the code number should be short and simple and consist of digits and or upper case alphabets. It is better to avoid the use of such special symbols as hyphens, oblique, dot, etc. 
(iv) Expandability: As far as possible future growth in the number of objects in a set should be provided for. Therefore, whilst introducing the scheme, longer number of digits/number than necessary at present may be adopted as the code length. Related items must use fundamentally similar numbers.
(v) Suggestiveness: The logic of the coding scheme should be readily understandable. Also, the letter or number should be suggestive of the item characteristics
(vi) Permanence: Changing circumstances should not invalidate the scheme or invalidation in the future should be kept to minimal.
2.6.2.4 Designing efficient data entry: Assuring the quality of data input to the information system is critical to assure quality output. The quality of data entered can be improved through attainment of the three major data entry objects: these are, effective and efficient data capture, effective coding and appropriate data-entry methods. As has been discussed earlier, a well designed form to serve as a source document is the first step towards effective data entry. A second way to speed up data entry is through effective use of coding, which puts data in short sequences. Finally, effective data entry can be achieved by giving attention to the input devices being used.
Along with appropriate coding, data capture and input devices, accurate data entry can be enhanced through the use of input validation. The systems analyst must assume that errors in data will occur and hence he must work with users in designing input validation test to prevent erroneous data from being processed and stored. Input transactions should be checked to assure that the transaction requested is acceptable, authorized and correct. Input data can be validated through inclusion in the software of several types of test that check for missing data, length of data item, range and reasonableness of data and invalid values of data. The systems analyst must design the appropriate checks after consulting the users and managers of the organisations.

2.6.3 Data Storage: Storing data is often an important decision in the design of an information system. There are two approaches for storing data. The first approach is to store data in individual files, one file for each application. The second approach is to develop a data base that can be shared by many users for a variety of applications as need arises.
The conventional file approach may at times be a more efficient approach since the file can be application oriented. The data base approach may be more appropriate when the same data need to be entered, stored and updated once. On the other hand when the purpose of the information system is to support management decision-making and same data is used in multiple applications, the analyst may find conventional file approach as inadequate and may have to adopt data base approach. 
2.6.4 Design of Data Communications: Most information systems in practice involve the transmission of data between different locations. The systems analyst is responsible not only for selecting the right communication equipment, whether it is for large or small systems or whether transmission is over wide or limited areas, but also for the steps that must be taken to design the application, specifying the method for linking the application into the communication network and selecting the most useful and cost effective communication services. 
Requirements for data communication system: The components included in information system determine how data transmission can occur. If a new system is being developed, selection of the components is the responsibility of the systems analyst. If a system is already working, the analyst must know what communications features to consider when developing a new application that will interact with an existing application. The system analysts must select the following components:
1. For communications channels, he may have to make a decision regarding channel selection, transmission rate, leased or dial-up line, type of line, for example, simplex or half-duplex etc.

2. Communications control devices: The analyst is required to select devices such as modems, data service units, multiplexer and concentrator, data switches, etc. In addition the analyst may also select the type of network (LAN or WAN), network topology (point-to-point or multi drop) etc. and the network architecture to be utilized for the proposed project.

When analysts develop communication-based systems that can process online, they must consider additional file processing details. The validation of users and processing request takes on additional importance, since the user is not visible to the systems operator and therefore, cannot be readily identified as a valid user. Transactions must also be validated to protect against illegal or unexpected processing requests. When transactions are submitted and processed on-line, audit trails become essential for systems reliability and integrity. Even if processing is deferred to a time after initial data capture, protections are needed to safeguard data and system against loss of integrity. 
2.6.5 System Manual: The basic output of the system design is a description of the task to be performed, complete with layouts and flowcharts. This is called the job specifications manual or system manual. It contains: 
(i) General description of the existing system. 
(ii) Flow of the existing system.

(iii) Outputs of the existing system - the documents produced by existing system are listed and briefly described, including distribution of copies. 
(iv) General description of the new system - its purposes and functions and major differences from the existing system are stated together with a brief justification for the change. 
(v) Flow of the new system - this shows the flow of the system from and to the computer operation and the flow within the computer department. 
(vi) Output Layouts. 
(vii) Output distribution - the distribution of the new output document is indicated and the number of copies, routing and purpose in each department shown. The output distribution is summarized to show what each department will receive as a part of the proposed system. 
(viii) Input layouts - the inputs to the new system are described and complete layouts of the input documents and input disks or tapes provided. 
(ix) Input responsibility - the source of each input document is indicated as also the user department responsible for each item on the input documents.

(x) Macro-logic-the overall logic of the internal flows will be briefly described by the systems analyst, wherever useful. 
(xi) Files to be maintained - the specifications will contain a listing of the tape, disk or other permanent record files to be maintained, and the items of information to be included in each file. There must be complete layouts for intermediate or work file; these may be prepared later by the programmer. 
(xii) List of programs - a list of the programs to be written shall be a part of the systems specifications. 
(xiii) Timing estimates - a summary of approximate computer timing is provided by the systems analyst. 
(xiv) Controls - this shall include type of controls, and the method in which it will be operated. 
(xv) Audit trail - a separate section of the systems specifications shows the audit trail for all financial information. It indicates the methods with which errors and defalcation will be prevented or eliminated. 
(xvi) Glossary of terms used. 
2.6.6 Reporting to Management: After the system design is finished, users have indicated their satisfaction with the design, and the system's benefits and costs are revised to reflect any major changes, the system development team reports the results of these activities to the management. The report should include: 
1. Description of the application and users source that led to the system.
2. A summary of the results of the requirement analysis. 
3. Design recommendation. 
4. Any changes in the costs and benefits of the new system. 
5. A plan for the remaining system development activities.

2.7 STAGE IV: SYSTEMS ACQUISITION AND SOFTWARE DEVELOPMENT

After a system is designed, either partially or fully, the next phase of the systems development starts which relates to the acquisition of hardware, software and services. In this section, we will explore how this process takes place. 
ACQUIRING SYSTEMS COMPONENTS FROM VENDORS
At the end of the design phase, the organisation has a reasonably good idea of the types of hardware, software, and services it needs for the system being developed. These physical items are identified after the logical design of the system model is finished. The computer resources that can best meet the specifications established during system design are selected. After the management gives its consent to go ahead with the project, the acquisition process starts. Various aspects relating to selection of computer hardware, software and computer vendors are discussed in detail in the next section. 
2.7.1 Procuring Computer Hardware: A computer has a profound and long-range effect on a company's operations. The user depends upon the buyer for support services, systems design, education and training etc., and expansion of computer installation for almost an indefinite period; therefore, this is not just buying the machine and paying the vendor for it but it amounts to an enduring alliance with the supplier. The following points may be considered while selecting a computer system: 
(1) Computer system with latest possible technology should be acquired.
(2) Commercial data processing consists mainly of reading-in-data, printing out data and storing and retrieving information from magnetic media. Thus, computer performance for commercial work is mainly determined by the speeds and capabilities of input/output and storage peripherals. Scientific, engineering and operations problems require good computational facilities. Thus, the efficiency of a computer in handling such problems will depend on the main storage available and the instruction execution speed, and repertoire
(3) The software supplied by the manufacturer may make a significant difference if it contains a package of special applicability to the jobs envisaged. Experts maintain that since hardware speed and facilities are uniformly good, today the selection of computer should be made on software considerations
(4) Modern computers are marketed as series of compatible machines with increasingly powerful central processors and interchangeable peripherals. This is very useful when, after a few years, work expands to fit in the existing computer storage and a bigger machine is required. A more capable machine of the same series will allow the existing programs to be carried over so that the large investment in programming may be preserved. In case of breakdown, compatibility allows a wider range of machines to be used as back-up. Thus, the choice of a computer really becomes a choice of a model within a series, based on a long-range plan of expansion
(5) The selection of a computer does not end within the choice of a manufacturer and a model. It continues to the selection of a configuration and a plan for its gradual expansion

2.7.2 Software acquisition: Make or Buy: Once user outputs and input designs are finalised, the nature of the application software requirements must be assessed by the systems analyst. At this stage, the system developers must determine whether the application software should be created in-house or acquired from a vendor. This decision is often called the make-or-buy decision. In the past several years, pre-packaged application software or application software packages have become increasingly popular for many business functions, including accounting, general ledger, manufacturing, financial planning and numerous other applications. Many of these packages consist of several programs and a complete set of documentation tools. Vendors providing these software packages even impart training about how to use the software to its full potential. 
Advantages of Application Packages:
(i) Rapid implementation: Application packages are readily available to implement after they are purchased. In contrast, software developed in-house may take months or even years until it is ready for implementation.

(ii) Low risk: Since the application package is available in the finished form, the organisation knows what it is going to get for the price it has paid. With in-house developed software, the long development time breeds uncertainty with regard to both the quality of the final product and its final cost. 
(iii) Quality: The firms engaged in application package developments are typically specialist in their products' niche area. Generally, they have a lot of experience in their specialised application field and hence can provide better software. In contrast, in-house programs often have to work over a wide range of application areas; they may not be possessing expertise for undertaking proposed software development. 
(iv) Cost: Software vendors can leverage the cost of developing a product by selling the product to several other firms, thereby realising a lower cost from each application user. Thus, an application package generally costs less than an in-house developed package. In addition, many hidden costs are faced by organisations that want to develop applications in-house. Hence, application packages, sometimes, turn out to be cheaper compared to in-house developed software. 
Disadvantages of Application Packages: Buying packaged software is risky. Some are difficult to install. There may he undetected bugs in the software which may create problems at a later stage for the purchaser. Many packages may not be adequately developed and tested. There is a significant 'fringe element' in the software market that does not subscribe to ethical marketing practices. Hence, a buyer has to be very cautious while purchasing the software packages. The best protection is to deal only with those venders who are known to be reputable and who provide after sales support such as training, answering queries and correcting program defects. 
2.7.3 Steps involved in Selection of A Computer System : The selection of an appropriate computer system, both hardware and application software package demands a high level of expertise and many organisations use a consultant either to provide guidance to their personnel or to manage this activity. The steps involved in selection of a computer system are: 
1. Prepare the design specifications. 
2. Prepare and distribute an RFP (Request for proposal) to selected computer vendors. 
3. After responses to RFP have been received, they are evaluated by the organisation.
4. On the basis of an analysis of proposals, eliminate vendors whose proposals are inferior.
5. Conduct further analysis (pros and cons) of the proposals. 
6. Contact present users of the proposed systems. 
7. Conduct equipment benchmark tests. 
8. Select the equipment.

2.7.4 Validation of vendor’s proposals: This process consists of evaluating and ranking the proposals submitted by vendors and is quite difficult, expensive and time consuming, but in any case it has to be gone through. This problem is made difficult by the fact that vendors would be offering a variety of configurations. The following factors have to be considered towards rigorous evaluation. 
1. The Performance Capability of Each Proposed System in Relation to its Costs: There are many measures of performance, including speed, response time, number of users supported, and system testing. One way to examine the operating efficiency of a particular system is to use a benchmark test. With this approach, the vendor’s system performs a data processing task that the new system must perform (e.g., payroll processing), and representatives of the organisation then examine the outputs for accuracy, consistency, and efficiency. 
2. The Costs and Benefits of Each Proposed System: The accountants on the design team will analyze the costs of every vendor’s proposed system in relation to the system’s anticipated performance benefits – i.e., they will perform a cost-benefit analysis for each proposed system.
3. The Maintainability of Each Proposed System: Maintainability refers to the case with which a proposed computer system can be modified. Because the costs of maintaining a large information system are typically five times as much as the costs of initially acquiring or developing a system, the evaluators should place considerable emphasis on this dimension. 
4. The Compatibility of Each Proposed system with Existing Systems: Compatibility refers to the ability to implement and interface the new system with existing computer resources and software. In some instances, this comes down to hardware issues. 
5. Vendor Support: Vendor support includes such things as (1) training classes that familiarize employees with the operating characteristics of the new system, (2) help in implementing and testing the new system, (3) assistance in maintaining the new system through a maintenance contract, and (4) backup systems for temporarily processing company data if required. The availability of “business-hours-only” versus “round-the-clock” support is another consideration. 
2.7.5 Methods of validating the proposal:
(1) Checklists: It is the most simple and rather a subjective method for validation and evaluation. The various criteria are put in check list in the form of suitable questions against which the responses of the various vendors are validated. Obviously, then, the vendor who has most cleverly and rhetorically worded, his response is likely to get the award. Below we give an example of a software checklist and a support services checklist. 
(a) Example of software validation checklist: The assessment of packaged software considered for purchases is quite difficult. Fortunately, several independent organisations objectively assess programs for sale and report their evaluation. Not only these evaluations are useful while comparing particular software packages, they also provide indications of the typical capabilities of a software package. However, a user must determine as a first step in assessing a program, whether, on paper, a particular software package meets the requirement specifications established during system analysis. The following features of a package may be ascertained before purchasing the same: 
(i) What is the package designed to do? 
(ii) How the software package is developed?
(iii) How is the package organised? 
(iv) Is the package operable? 
(v) Can the package operate on our hardware configuration? 
(vi) Can the program provide the needed reports? 
(vii) Does the program have adequate capacity in terms of the number of transactions it can process, the number and length of fields per record it can process, the total file size permitted and so on? 
(viii) How many processing runs on the computer are required to complete each data processing job? Some programs will perform several tasks each time they are executed. Others may perform only one task per run and hence a program may have to be executed several times, requiring more operator time and computer processing to complete the job. 
(ix) How long does the program take to process? The efficiency of program processing varies considerably among the programs that perform the same task. Some may require much more time compared to other programs. 
(x) Will the package require modifications? 
(xi) Can the package be modified if necessary? 
(xii) Who will modify the package? 
(xiii) What are the overall costs? 
(xiv) Is comprehensive documentation available? 
(xv) Who will maintain the package? 
(xvi) What are the package constraints? 
(xvii) Where the package is currently utilised? 
(xviii) What is the primary language? 
(xix) What input/output techniques are utilised?
(xx) What are the required input/output formats? 
(xxi) How must input be organised? 
(xxii) What controls are included? 
(xxiii) What kind of user training is provided?

Current users of a software package are a valuable source of information about its performance. They usually describe both the unanticipated problems and the unexpected benefits of a particular program. Reputable vendors normally provide the list of various users of the package and hence it is desirable to contact any of these users before purchasing software. An alternative way of evaluating a package is to actually process data with it on the organisation’s own computer. This process is called software bench mark test and consists of using the organisation’s transactions to assess the processing speed, user-friendliness of the program and the operation of special features such as report-writing capabilities. Preparation of a software benchmark test is considered to be a difficult task since only experienced persons in actual operation over a long period of time can provide a full test of the advantages and limitations of the software package. 
(b) Example of Support Service Checklists 
(i) Performance: What has been the vendor’s past performance in terms of his past promises?

(ii) System development: Are system analysis and programming consultants available? What are their qualities and cost? 
(iii) Maintenance: Is equipment maintenance provided? What is the quality and cost? 
(iv) Conversion: What systems development, programming and hardware installation service will they provide during the conversion period? 
(v) Training : Is the necessary training of personnel provided? What is its quality and cost? 
(vi) Back-up : Are several similar computer facilities available for emergency back up purposes? 
(vii) Proximity: Does the vendor have a local office? Are sales, systems development, programming, and hardware maintenance services provided from the office? 
(viii) Hardware : Do they have a wide selection of compatible hardware? 
(ix) Software : Do they have a wide variety of useful systems software application programs? 
Similar checklists may be developed for hardware compatibility etc. This method, however is generally applied only to minor proposals. 
(2) Point-Scoring Analysis: Another approach for evaluating those packages that meet most of a company’s major requirements is a point-scoring analysis.

When performing a point-scoring analysis, the evaluation committee first assigns potential points to each of the evaluation criteria based on its relative importance. After developing these selection criteria, the evaluation committee proceeds to rate each vendor or package, awarding points, as it deems fit. The highest point total determines the winner.
Although point-scoring analyses provide an objective means of selecting a final system, many experts believe that evaluating accounting software is more of an art than science. There are no absolute rules in the selection process, only guidelines for matching user needs with software capabilities. Thus, even for a small business, the evaluators must consider such issues as the company’s data processing needs, its in-house computer skills, vendor reputations, software costs, and so forth. 

(3) Public evaluation reports: Several consultancy agencies compare and contrast the hardware and software performance for various manufacturers and publish their reports in this regard. This method has been frequently and usefully employed by several buyers in the past. For those criteria, however, where published reports are not available, resort would have to be made to other methods of validation. This method is particularly useful where the buying staff has inadequate knowledge of computer facts. 
Assuming that one or more proposed configurations are deemed satisfactory, two questions remain: 
1. Are the present users of the system being considered satisfied with it and the vendor’s support? Usually preliminary inquiries are made to present users before the vendor is selected to receive an RFP. Additional inquiries may be made to additional customers of the vendor and to the vendor's user association. The financial condition of the vendor may be investigated through a credit rating agency, or by means of a financial statement analysis. Vendors who are in poor financial conditions are likely to skimp on services to purchasers and are less likely to provide hardware and software enhancements in the future. Also, continuing physical maintenance and spare parts can become major problems if the vendor is forced into bankruptcy. If a vendor's other clients provide favourable reports and if the vendor's financial status is sound, there is reason to believe that the system offered will be satisfactory. 
2. Will the system actually perform as the vendor claims it will and as the specifications indicate that it should? It is impossible to detect every possible bottleneck and other system problems by desk checking alone, and there may be unusual aspects of the organisation’s data processing activities that will cause problems with and degrade the performance of a computer system. Equipment benchmark tests protect the organisation against such dangers. Usually benchmark tests are done on equipment that will be purchased; it is loaned by the vendor and operated by the organisation’s personnel. Tests may also be done on equipment borrowed from another client of the vendor. Benchmark testing may require adapting certain of the organisation’s programs to the new system or special benchmark problems may be designed. Because of the large amount of preparation efforts involved, only the organisation’s most critical or highest usage application areas are tested.

2.7.6 Bench marking problem for vendor’s proposals: Benchmarking problems for vendors’ proposals are sample programs that represent at least a part of the buyer’s primary computer work load. They include software considerations and can be current applications programs or new programs that have been designed to represent planned processing needs i.e., benchmarking problems are oriented towards testing whether a computer offered by the vendor meets the requirements of the job on hand of the buyer. If the job is truly represented by the selected benchmarking problems, then this approach can provide a realistic and tangible basis for comparing all vendors' proposals. Tests should enable buyer to effectively evaluate cross performance of various systems in terms of hardware performance (CPU and input/output units), compiler language and operating system capabilities, diagnostic messages, ability to deal with certain types of data structures ad effectiveness of software utilities. 
Bench marking problems, however, suffer from a couple of disadvantages. It takes considerable time and effort to select problems representative of the job mix which itself must be precisely defined. It also requires the existence of operational hardware, software and services of systems. Nevertheless, this approach is very popular because it can test the functioning of vendor's proposal. 
Equipment benchmark testing is worth the immense efforts involved only if the cost of the equipment is in the hundreds of thousands of rupees or if the applications to be run on the new system are critical and a mistake in equipment acquisition would lead to high costs for the organisation. If stakes are not high, the organisation may rely on benchmark tests performed by independent companies using general types of transactions.
2.7.7 Test problems: Test problems disregard the actual job mix and are devised to test the true capabilities of the hardware, software or system. For example, test problems may be developed to evaluate the time required to translate the source code (program in an assembly or a high level language) into the object code (machine language), response time for two or more jobs in multi-programming environment, overhead requirements of the operating system in executing a user program, length of time required to execute an instruction, etc. The results, achieved by the machine can be compared and price performance judgement can be made. It must be borne in mind, however that various capabilities to be tested would have to be assigned relative weightage. 
2.7.8 Hardware Contracts and Software Licenses: 
Contract: Suppliers should have been issued with draft contracts as an annex to the operational requirements. Draft contracts should be discussed with the suppliers to ensure that the clauses are acceptable to both supplier and purchaser. This stage ensures that all parties understand their respective responsibilities prior to best and final offers being invited. 
Draft contracts should include detailed descriptions of the rights and remuneration of both parties. The contract should include clauses which consider what action will be taken if the system fails to meet user requirements. The contract should also stipulate the circumstances under which a product or service can be rejected, e.g. contract termination or remedial action clauses.
Final evaluation and award of contract: The purchaser should draw up a best and final offer evaluation model. Suppliers should then be invited to submit their final bids. Once all the final bids have been received they should be evaluated against the evaluation model. The contract should be awarded to the suppliers on the basis of best value for money over the lifetime of the project. 
Software License: A software license is a license that grants permission to do things with computer software. The usual goal is to authorise activities which are prohibited by default by copyright law, patent law, trademark law and any other intellectual property right. When the software is purchased the vendor should provide licensed copy of software in order to satisfy relevant laws and avoid penalties.
2.8 SOFTWARE DEVELOPMENT

If the organisation decides that all the software for the application under consideration is to be developed in-house, then the organisation must put considerable efforts on program development. In-house development is a painstaking process. The system developer must instruct the computer how to do everything precisely, without error and in the correct sequence. Hence, the development of application software has to undergo a life cycle similar to the one used to develop the entire system. An in-house creation of programs commonly involves the following six stages: 
(i) Program analysis: In this stage, the programmer ascertains for a particular application the outputs required, the inputs available and the processing. The programmer then determines whether the proposed application can be or should be programmed at all. It is not unlikely that the proposal is shelved for modifications on technical grounds. 
(ii) Program design: In this stage, the programmer develops the general organisation of the program as it relates to the main functions to be performed. Out of several other tools available to him, input, output and file layouts and flowcharts are quite useful at this stage. These layouts, and flowcharts etc. are provided to the programmer by the systems analyst.
(iii) Program Coding: The logic of the program outlined in the flowcharts is converted into program statements or instructions at this stage. For each language, there are specific rules concerning format and syntax. Syntax means vocabulary, punctuation and grammatical rules available in the language manuals that the programmer has to follow strictly and pedantically. There are special sheets for writing the program instructions in each language. The format of these sheets facilitates writing error-free programs. Just as a mathematical problem can be solved in several ways, so is the case with writing a program. Different programmers may write a program using different sets of instructions but each giving the same results. In fact, there is a great scope for elegance in writing the programs but the limitations of time stipulated by management would not encourage the programmers to strive for such practice. Therefore, the programmers broadly pursue three objectives: simplicity, efficient utilisation of storage and least processing time. It is highly desirable that the programs are simple to understand since a program written by one programmer is very difficult for the other to understand. Further, the programs, upon implementation, may require frequent modifications to suit the changing systems environment. There is a program maintenance group employed on a permanent basis for modifying the programs and this group is different from the one who wrote the programs initially. It is, therefore, emphasized that programs should be written as simple as possible to start with. There is usually a trade off possible between the other two objectives: efficient utilisation of storage and least processing time. 
Each coded instruction is then entered onto a magnetic media using a key-to-diskette device or a keyboard. This stored file then constitutes the source program i.e., the program in the source language which may be either an assembly language or a procedural language such as BASIC or C. This program is then translated into the machine language of the computer on hand by an interpreter or a compiler. All these have diagnostic capabilities i.e., they can point out several syntax errors like two labels used for the same location and invalid standard label, etc. The programmer, upon getting the print out of the assembly or compiler run, rectifies his program. 
(iv) Debug the program: The process of debugging a program refers to correcting programming language syntax and diagnostic errors so that the program “compiles cleanly”. A clean compile means that the program can be successfully converted from the source code written by the programmer into machine language instructions. Once, the programmer achieves a clean compile, the program is ready for structured walk through discussed below. 
Debugging can be a tedious task. It consists of four steps: inputting the source program to the compiler, letting the compiler find errors in the program, correcting lines of code that are in error, and resubmitting the corrected source program as input to the compiler. Usually, this process must be repeated half a dozen or more times using a batch compiler. The length of time required to debug a program can be shortened considerably by the use of an interactive compiler which checks the source program and displays any errors on a CRT or prints them on a printer. The programmer corrects the indicated errors and initiates the interactive compiler as often as necessary until all errors are corrected. The interactive compiler allows the programmer to debug a program in a few hours, as opposed to a few days using a batch compiler. 
Use structured walkthroughs: After a program has been compiled and scrutinised for obvious errors, there is need for a structured walkthrough. Basically, a structured walkthrough is a mental execution of the program by the programming team. In order to perform walkthroughs, the programming team must examine the source text (which usually takes a few hours) after which the team meets and collectively performs a mental execution of the program. 
A list of errors is made as each logical path is followed. The interface with modules either calling or called by the module being examined is carefully checked as well. At the end of the walkthrough, the list of errors is given to the author of the program. Using this approach, most errors are caught before any testing occurs. Also, the team members who review the text become familiar with parts of the system other than their own. This helps to establish a common base of understanding of all components of the system. Coincidentally, while the team reviews the interface with other modules, errors (usually from miscommunication) are also spotted in other modules. It is not uncommon to have a program execute correctly the first time it is tested. 
Test the program: A careful and thorough testing of each program is imperative to the successful installation of any system. Approximately 30 to 50 percent of the resources required for program development should be allocated to program testing. The programmer should plan the testing to be performed, including testing all possible exceptions. The test plan should require the execution of all standard processing logic. The program test plan should be discussed with the project manager and/or system users. A log of test results and all conditions successfully tested should be kept. The log will prove invaluable in answering the inevitable question. 'Did you ever test for this condition?' 
Software packages are available that allow interactive testing of batch-processing programs. They greatly reduce the length of time required for testing. Interactive testing allows the programmer to monitor each step required to process a program input. If a problem in program logic flow is discovered, the programmer can stop the execution of the program, correct the problem, and have the program resume processing at a point just prior to the interruption. 
Review the program code for adherence to standards: One of the preparatory steps of the system implementation phase is to set standards for program coding. It is necessary to review each program to ensure that standards are being met. Ideally, someone who is not directly connected to the implementation team should review it, so that the quality of the system and adherence to standards are evaluated objectively without concern for project schedule and budget. It is recommended that this evaluation occur long before the programmer has a clean compile. Because less than half of the total program development effort is complete at this stage, the programmer is much more receptive to constructive criticism and more open to changes. A second review should be scheduled sometime during the program testing stage to ensure that suggestions have been followed. 
(v) Program documentation: The writing of narrative procedures and instructions for people who will use software is done throughout the program life cycle. Managers and users should carefully review documentation in order to ensure that the software and system behave as the documentation indicates. If they do not, documentation should be revised. User documentation should also be reviewed for understandability i.e. the documentation should be prepared in such a way that the user can clearly understand the instructions and it should not be presented in a computer jargon which only sophisticated MIS professionals can comprehend. In many organisations, systems analysts and programmers are responsible for application software development. Systems analysts work more closely with managers and users to determine their needs and to establish application software requirements. From these needs they evolve a program design and a set of technical design specifications. 
(vi) Program maintenance: The requirements of business data processing applications are subject to continual change. This calls for modification of the various programs. There are, usually separate categories of programmers called maintenance programmers who are entrusted with this task. There is a difficult task of understanding and then revising the program they did not write. This should bring out the necessity of writing programs in the first place that are simple to understand. 
2.9 ALTERNATE DEVELOPMENT METHODOLOGY:
(i) Prototyping approaches: The traditional approach sometimes may take years to analyse, design and implement a system. In order to avoid such delays, organisations are increasingly using prototyping techniques to develop smaller systems such as decision support systems, management information systems and expert systems. A prototype is a usable system or system component that is built quickly and at a lesser cost, and with the intention of being modifying or replacing it by a full-scale and fully operational system. As users work with the prototype, they make suggestions about the ways to improve it. These suggestions are then incorporated into another prototype, which is also used and evaluated and so on. Finally, when a prototype is developed that satisfies all user requirements, either it is refined and turned into the final system or it is scrapped. If it is scrapped, the knowledge gained from building the prototype is used to develop the real system. 
Experimenting with the prototype helps users to identify additional requirements and needs that they might have overlooked or forgotten to mention. In addition, with prototyping, users have a clearer visual picture of what the final version will look like and they do not have to sign off on a system which is presented to them in the form of diagrams and specification lists. Decision supports semi-structured or unstructured management decision environment, are ideal for the experimentation and trial-and-error development associated with prototyping. Expert systems are other ideal candidates for prototyping approach because expert knowledge usually requires continual refinements. Prototyping can also be used in the development of transaction processing system. It is most commonly used during the system design stage, for instance, to develop the mock screen for input etc. 
Prototyping can be viewed as a series of four steps:

Step 1: Identify Information System Requirements: Under prototype approach, the design team needs only fundamental system requirements to build the initial prototype, the process of determining them can be less formal and time-consuming than when performing traditional systems analysis. (The team can develop the detailed requirements of the system later after users have had time to interact with the prototype and provide feedback.) 
Step 2: Develop the Initial Prototype: In this step, the designers create an initial base model – for example, using fourth-general programming languages or CASE tools. In this phase, the goals are “rapid development” and “low cost.” Thus, the designers give little or no consideration to internal controls, but instead emphasize such system characteristics as “simplicity,” “flexibility,” and “ease of use.” These characteristics enable users to interact with tentative versions of data entry display screens, menus, input prompts, and source documents. The users also need to be able to respond to system prompts, make inquiries of the information system, judge response times of the system, and issue commands. 
Step 3: Test and Revise: After finishing the initial prototype, the designers first demonstrate the model to users and then give it to them to experiment. At the outset, users must be told that the prototype is incomplete and requires subsequent modifications based on their feedback. Thus, the designers ask users to record their likes and dislikes about the system and recommend changes. Using this feedback, the design team modifies the prototype as necessary and then resubmits the revised model to system users for reevaluation. Thus iterative process of modification and reevaluation continues until the users are satisfied – commonly, through four to six interactions. 
Step 4: Obtain User Signoff of the Approved Prototype: At the end of Step 3, users formally approve the final version of the prototype, which commits them to the current design and establishes a contractual obligation about what the system will, and will not, do or provide. 
Requirement ----------- Develop----------Test & Revise-------------User signoff
In general, the procedure is useful when one or more of the following conditions exist: 

1. End users do not understand their informational needs very well. 
2. System requirements are hard to define. 
3. The new system is mission-critical or is needed quickly. 
4. Past inter actions have resulted in misunderstandings between end users and designers. 
5. The risks associated with developing and implementing the wrong system are high.

Prototyping is not always the best systems design approach. For example, the design team can be misled if it relies on a small portion of the user population for developing its models (and thus satisfies the informational needs of non-representative employees). For this reason, prototyping is not normally appropriate for designing large or complex information systems that serve many users with significantly different informational needs.
Advantages of Prototyping
1. Prototyping requires intensive involvement by the system users. Therefore, it typically results in a better definition of these users’ needs and requirements than does the traditional systems development approach. 
2. A very short time period (e.g., a week) is normally required to develop and start experimenting with a prototype. This short time period allows system users to immediately evaluate proposed system changes. In contrast, it may take a year or longer before system users can evaluate proposed system changes when the traditional systems development approach is used. 
3. Since system users experiment with each version of the prototype through an interactive process, errors are hopefully detected and eliminated early in the developmental process. As a result, the information system ultimately implemented should be more reliable and less costly to develop than when the traditional systems development approach is employed. 
Disadvantages of Prototyping
1. Prototyping can only be successful if the system users are willing to devote significant time in experimenting with the prototype and provide the system developers with change suggestions. The users may not be able or willing to spend the amount of time required under the prototyping approach. 
2. The interactive process of prototyping causes the prototype to be experimented with quite extensively. Because of this, the system developers are frequently tempted to minimize the testing and documentation process of the ultimately approved information system. Inadequate testing can make the approved system error-prone, and inadequate documentation makes this system difficult to maintain. 
3. Prototyping may cause behavioral problems with system users. These problems include dissatisfaction by users if system developers are unable to meet all user demands for improvements as well as dissatisfaction and impatience by users when they have to go through too many interactions of the prototype.

Inspite of above listed limitations, to some extent, systems analysis and development has been greatly improved by the introduction of prototyping. Prototyping enables the user to take an active part in the systems design, with the analyst acting in an advisory role. 
Prototyping makes use of the expertise of both the user and the analyst, thus ensuring better analysis and design, and prototyping is a crucial tool in that process. 
(ii) End user development approach: With the increasing availability of low-cost technology, end user development is becoming popular in many organisations. In end-user development, it is the end user and not the computer professional who is responsible for systems development activities. 
There are many advantages to end-user computing, but there are also a number of risks involved. These risks include the following: 
1. A decline in standards and controls. When an analyst is in-charge of developments, walkthrough will be done and standards and policies will be enforced; these things are unlikely to be carried out to the same degree with end-user computing. 
2. Inaccuracy of specification requirements. The end-user will not have the experience of an analyst in completing an accurate specification of system requirements. 
3. Due to the lack of adequate specifications, there would be a reduction in the quality assurance and stability of the system.
4. An increase in unrelated and incompatible systems. Departments would choose their own software and hardware which may not be suitable to other departments. 
5. Difficulties in accessing could arise for users trying to access a central system, such as the corporate database, with a proliferation of different systems and applications.

(iii) Systematic approach for development in small organisations: In smaller organisations, fewer MIS professionals are employed and they may have such a variety of responsibilities that they have little time to develop new systems for users. In a very small organisation, no MIS professional may be on the staff. However, this does not mean that it is not possible for them to develop new systems. Many smaller firms have developed good systems by using systematic approach. This systematic approach generally consists of the following steps: 
(a) Identify requirements. 
(b) Locate, evaluate and secure suitable software. 
(c) Locate, evaluate and select suitable hardware on which the above software can be run.

(d) Implement the system.

(iv). Rapid application development (RAD): Recent years has seen the introduction of new system design and engineering tools which are intended to speed up the development process; Rapid Application Development or RAD is the term assigned to these new tools and techniques. The principle underlying RAD is that it is possible to satisfy 80% of the functionality required in 20% of the time by concentrating on key business requirements.
The key features of the approach can be summarised as cheap, quick and adequate. RAD is particularly suited to rapidly changing business areas where there is a danger that the use of traditional analysis and design methods could lead to delivery of a product after the need for it has passed. 
Prototyping tools enable designers to develop the user interface of applications quickly by “screen painting”. The advent of fourth generation application building environments enabled developers to adopt the iterative techniques of prototyping to the development of system functions as well as the user interface. RAD tools encourage the tailoring of existing application building blocks instead of designing and coding unique applications. 
The RAD philosophy is based on several key assumptions:
♦ It is impossible to specify requirements accurately without iteration; 
♦ the application is its own model; 
♦ design and testing are iterative processes; 
♦ the application is always complete, but never finished; 
♦ empowerment of users is crucial to the development of effective information systems management should concentrate on specifying targets in terms of what should be achieved and let their staff determine how to meet the targets.

RAD Methods : RAD can be seen to be a complete approach to information system development in that it covers the entire information systems development lifecycle, from initiation through to delivery. RAD is more of a philosophy than a precise science. The methods currently available include: 
♦ the James Martin method; and 
♦ the Dynamic Systems Development Method (DSDM), which was put together by a consortium and made openly available.

RAD methods typically combine several sub-methods including project management, quality assurance and software testing. RAD does not proposed the adoption of radical development techniques; it adopts components of traditional design and development techniques as and when they are felt to be useful. 
RAD components : The fluidity and pragmatism of the approach make it difficult to generalise about RAD. The sections which follow outline some common components. 
(a). Joint Application Development (JAD) : RAD is characterised by small development teams of between four and eight members. These teams include developers and users and are empowered to make design decisions. The teams combine the developers skills with the users knowledge of the business. The teams are usually expected to come up with fully documented business requirements in three to five days. Further workshops may be scheduled to develop particular aspects of the application. 
(b). Rapidity of development: Most RAD developments are relatively small scale (based on PC and client server technology) and last a short time (3-6 months). The commonly held view is that projects lasting more than 6 months are likely to be overtaken by changes in the business environment. Hence the need to get systems in place and operational as soon as possible. Two months is seen as being the typical length of a RAD project. RAD practitioners believe that no more than six man-years of development work should be devoted to any particular RAD project. 
(c). Clean rooms: JAD workshops usually take place away from the normal office environment which is free from any routine work interruptions.
(d). Time boxing: RAD project control involves scoping the project by prioritising and defining delivery deadlines or “timeboxes”. If projects start to fall behind schedule the requirements are reduced instead of increasing or putting back the deadline. 
(e). Incremental prototyping: RAD applications are put together or built in an iterative way. The process is commonly known as incremental prototyping. System developers build working models after some initial investigation. The model is shown to and discussed with users. Amendments and enhancements are agreed and incorporated into the next model.

The cycle of inspection, discussion and amendment is repeated several times, each time moving closer to an acceptable system. 
RAD tools: RAD makes use of latest development tools e.g. 4GLs, GUI builders, DBMS, and CASE tools. These allow developers to build prototypes as they progress. 
High interactivity, low complexity projects 
Most RAD projects involve the construction of applications that are highly interactive, have clearly defined user groups and are not computationally complex. RAD techniques are rarely used for large distributed systems. The infrastructure for large scale complex projects is best put in place before the RAD applications are built so that RAD teams can then concentrate on the application without worrying about the underlying infrastructure. 
2.10 STAGE V: SYSTEM TESTING 
System-level testing must be conducted prior to installation of an information system. It involves: 
(a) preparation of realistic test data in accordance with the system test plan, 
(b) processing the test data using the new equipment, 
(c) thorough checking of the results of all system tests, and 
(d) reviewing the results with future users, operators and support personnel.
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One of the most effective ways to perform system-level testing is to perform parallel operations with the existing system. Parallel operations consist of feeding both systems the same input data and comparing data files and output results.
For an interactive information system project, the process of running dual operations for both new and old system is more difficult than it is for a batch-processing system, because the new system has no true counterpart in the old system. One procedure for testing the new interactive system is to have several remote input terminals connected on line which are operated by supervisory personnel backed up by other personnel operating on the old system. The outputs are checked for compatibility, and appropriate corrections are made to the on-line computer programs. Once this segment of the new system has proved satisfactory, the entire terminal network can be placed into operation for this one work. Additional sections of the system can be added by testing in this manner until all programs are operational. 
2.11 SYSTEMS IMPLEMENTATION The process of ensuring that the information system is operational and then allowing users to take over its operation for use and evaluation is called systems implementation. Implementation includes all those activities that take place to convert from the old system to the new. Successful implementation may not guarantee improvement in the organisation using the new system but improper installation will prevent it. In this chapter we will discuss four aspects of implementation: 
♦ Equipment installation; 
♦ Training personnel; 
♦ Conversion procedures; and 
♦ Post-implementation evaluation.

2.11.1 Equipment Installation: The hardware required to support the new system is selected and obtained to allow for installation and testing of equipment during the implementation phase. An installation checklist should be developed at this time with operating advice from the vendor and system development team. In those installations where people are experienced in the installation of the same or similar equipment, adequate time should be scheduled to allow completion of the following activities: 
1. Site Preparation: An appropriate location must he found to provide an operating environment for the equipment that will meet the vendor's temperature, humidity and dust control specifications. It is very important to lay down proper procedures for acquiring and planning space layout in the systems implementation. It would be foolish to be stingy on layout expenses and human environment when so much is spent on system analysis, design and development. A bad layout can not only drastically reduce the productivity of the data processing department but also that of the entire organisation as a whole. The electric lines should be checked to ensure that they are free of static or power fluctuation. It will be better to install a 'clean' line that is not shared by other equipments. 
Layout planning must be done well in advance in order to permit acquisition for long lead-time items like air-conditioning equipments, etc. The following factors should be taken into consideration for space planning:
♦ Space occupied by the equipments
♦ Space occupied by the people; and 
♦ Movement of equipment and people.

The site-layout should allow ample space for moving the equipment in and setting it for normal operation. Vendors will provide clearance requirement for performing service and maintenance and for air circulation. These requirements must be strictly adhered to otherwise warranties may become void and maintenance discontinued until specifications are met. Carpets etc. should be avoided whenever possible in the computer room since they can create static charge which can cause the introduction of errors in the data or, in some case, accidental erase of data. Highly waxed floors produce the same effect. It is best to have the site preparation completed prior to the delivery of the equipment, since vendors are reluctant to deliver equipment when construction work is still in progress. 
2. Equipment installation: The equipment must be physically installed by the manufacturer, connected-to the power source and wired to communication lines if required. 
3. Equipment check out: The equipment must be turned on for testing under normal operating conditions. Not only the routine 'diagnostic test' should be run by the vendor, but also the implementation team should devise and run extensive tests of its own to ensure that equipments are in proper working condition. 
2.11.2 Training Personnel: A system can succeed or fail depending on the way it is operated and used. Therefore, the quality of training received by the personnel involved with the system in various capacities helps or hinders the successful implementation of information system.
Training Systems Operators: Many systems depend on the computer-centre personnel, who are responsible for keeping the equipment running as well as for providing the necessary support services. Their training must ensure that they are able to handle all possible operations, both routine and extra-ordinary. Operator training must also involve the data entry personnel. If the system call for the installation of new equipment, such as a new computer system, special terminals or data-entry equipments, the operators training should include such fundamentals as how to turn the equipment on and use it, and knowledge of what constitute normal operation and use. The operators should also be instructed in what common malfunctioning may occur, how to recognise them, and what steps to take when they arise. As part of their training, operators should be given both a trouble shooting list that identifies possible problems and remedies for them, as well as the names and telephone numbers of individuals to contact when unexpected or unusual problem arise. Training also involves familiarisation with run procedures, which involve working through the sequence of activities needed to use a new system on an on-going basis. 
User training: Users must be provided training in

(a) Operation of equipment.
(b) Trouble shooting of the system, determining whether the problem is caused by the equipment or software or by something they have done in using the system. 
(c) Data coding emphasises the methods to be followed in capturing data from transactions or preparing data for decision support activities. 
(d) Data handling activities such as editing data, formulating inquiries (finding specific records or getting responses to questions) and deleting records of data.
(e) In system maintenance activities. 
2.11.3 Conversion and start-up from Manual to Computerised System: Conversion or changeover is the process of changing from the old system (manual system) to the new system. It requires careful planning to establish the basic approach to be used in the actual changeover. There are many conversion strategies available to the analyst who has to take into account several organisational variables in deciding which conversion strategy to use. There is no single best way to proceed with conversion. It may be noted that adequate planning and scheduling of conversion as well as adequate security are more important for a successful changeover. 
2.11.3.1 Conversion strategies: There are five strategies for converting from the old system to the new one:

1. Direct changeover: Conversion by direct changeover means that on a specified date, the old system is dropped and the new system is put into use. Direct changeover can only be successful if extensive testing is done beforehand. An advantage of the direct changeover is that users have no possibility of using the old system other than the new. Adaptation is a necessity.
 Direct changeover is considered a risky approach to conversion, and disadvantages are numerous. For instance, long delays might ensue if errors occur, since there is no other way to accomplish processing. Additionally, users may resent being forced into using an unfamiliar system without recourse. Finally, there is no adequate way to compare new results with old. 
2. Parallel conversion: This is the most frequently used conversion approach. Both systems are run simultaneously for a specified period of time and the reliability of results is examined. When the same results are gained over time, the new system is put into use and the old one is stopped. 
The advantage of running both systems in parallel includes the possibility of checking new data against old data in order to catch any errors in processing in the new system. Parallel processing also offers a feeling of security to users, who are not forced to make an abrupt change to the new system. 
There are many disadvantages to parallel conversion. These include the cost of running two systems at the same time, and the burden on employees of virtually doubling their workload during conversion. Another disadvantage is that unless the system being replaced is a manual one, it is difficult to make comparisons between output of the new system and the old one. Supposedly, the new system was created to improve on the old one. Therefore, outputs from the systems should differ. Finally, it is understandable that employees who are faced with a choice between two systems will continue using the old one because of their familiarity with it. 
3. Gradual conversion: Gradual conversion attempts to combine the best features of the earlier two plans, without incurring the risks. In this plan, the volume of transactions is gradually increased as the system is phased in. The advantages include allowing users to get involved with the system gradually and the possibility of detecting and recovering from the errors without a lot of downtime. Disadvantages of gradual conversion include taking too long to get the new system in place and its inappropriateness for conversion of small, uncomplicated systems. 
4. Modular prototype conversion: This approach to conversion uses the building of modular, operational prototypes to change from old systems to new in a gradual manner. As each module is modified and accepted, it is put into use. One advantage is that each module is thoroughly tested before being used. Another advantage is that users are familiar with each module as it becomes operational. The fact that many times prototypes is not feasible automatically rules out this approach for many conversions. Another disadvantage is that special attention must be paid to interfaces so that the modules being built actually work as a system. 
5. Distributed conversion: This refers to a situation in which many installations of the same system are contemplated, such as in banking or in franchises such as restaurants or clothing stores. One entire conversion is done (with any of the four approaches considered already) at one site. When that conversion is successfully completed, other conversions are done for other sites. 
An advantage of distributed conversion is that problems can be detected (and contained) rather than inflicting them, in succession, on all sites. A disadvantage is that even when one conversion is successful, each site will have its own peculiarities to work through and these must be handled. 
A contingency approach to deciding on a conversion strategy is recommended-that is, the analyst considers many factors (including the wishes of clients) in choosing a conversion strategy. Obviously, a particular conversion approach is not equally suitable for each system implementation. 
2.11.3.2 Activities involved in conversion: Conversion includes all those activities which must be completed to successfully convert from the previous system to the new information system. Fundamentally these activities can be classified as follows: 
1.
Procedure conversion; 
2.
File conversion; 
3.
System conversion; 
4.
Scheduling personnel and equipment; 
5.
Alternative plans in case of equipment failure.

1. Procedure conversion: Operating procedures should be completely documented for the new system. This applies to both computer-operations and functional area operations. Before any parallel or conversion activities can start, operating procedures must be clearly spelled out for personnel in the functional areas undergoing changes. Information on input, data files, methods, procedures, output, and internal control must be presented in clear, concise and understandable terms for the average reader. Written operating procedures must be supplemented by oral communication during the training sessions on the system change. 
Brief meetings must be held when changes are taking place in order to inform all operating employees of any change initiated. Qualified system personnel must be in the conversion area to communicate and coordinate new developments as they occur. Likewise, revisions to operating procedures should be issued as quickly as possible. These efforts enhance the chances of successful conversion. 
Once the new system is completely operational, the system implementation group should spend several days checking with all supervisory personnel about their respective areas. As with every new installation, minor adjustments should be expected. Channels of communication should be open between the systems development team members and all supervisory personnel so that necessary changes can be initiated as conditions change. 
2. File conversion: Because large files of information must be converted from one medium to another, this phase should be started long before programming and testing are completed. If the existing system is operating on a computer but of different configuration, the formats of the present computer files are generally unacceptable for the new system. 
Besides the need to provide a compatible format, there are several other reasons for file conversion. The files may require character translation that is acceptable to the character set of the new computer system.
In order for the conversion to be as accurate as possible, file conversion programs must be thoroughly tested. Adequate control, such as record counts and control totals, should be required output of the conversion program. The existing computer files should be kept for a period of time until sufficient files are accumulated for back up. 
3. System conversion: After file conversion and the reliability of the new system have been confirmed for a functional area, daily processing can be shifted from the existing information system to the new one. A cut-off point is established so that database and other data requirements can be updated to the cut-off point. All transactions initiated after this time are processed on the new system. System development team members should be present to assist and to answer any questions that might develop. Consideration should be given to operating the old system for some more time to permit checking and balancing the total results of both systems. All differences must be reconciled. If necessary, appropriate changes are made to the new system and its computer programs. The old system can be dropped as soon as the data processing group is satisfied with the new system's performance. 
4. Scheduling personnel and equipment: Before the new design project is complete, it is often necessary to schedule the new equipment. Some program will be operational while others will be in various stages of compiling and testing. Since production runs tend to push aside new program testing, the system manager must assign ample time for all individuals involved. This generally means second shift for those working on programs. 
Schedules should be set up by the system manager in conjunction with departmental managers of operational units serviced by the equipment. The master schedule for next month should provide sufficient computer time to handle all required processing. Daily schedules should be prepared in accordance with the master schedule and should include time necessary for reruns, program testing, special non-recurring reports and other necessary runs. 
The time required to assign remote batch programs under normal operating conditions in real time is a problem, since the number of interruptions that will occur is generally unknown. Often, the solution is to assign a block of time each day for the operation of remote input-output devices. If this arrangement is not feasible, the system manager must look to past experience. When total random and sequential demands are not high, the machine will have sufficient capacity to complete all scheduled work even though batch-processing runs will be extended by random system inquiries. 
The practice of attaching recording clocks to keep track of the machine time in executing instructions and awaiting instructions is quite common. These allow the manager to study the efficiency of each program and identify problem areas and are helpful in determining how the equipment's cost is to be charged to an organisation's functional areas.
Just as the equipment must be scheduled for its maximum utilisation, so must be personnel who operate the equipment. It is also imperative that personnel who enter input data and handle output data be included in the data processing schedule. Otherwise, data will not be available when the equipment needs it for processing. It is essential that each person follow the methods and procedures set forth by the MIS section; non-compliance with established norms will have an adverse effect on the entire system. 
5. Alternative plans in case of equipment failure: Alternative processing plans must be implemented in case of equipment failure. Who or what caused the failure is not as important in case of equipment failure as the fact that the system is down. Priorities must be given to those jobs critical to an organisation, such as billing, payroll, and inventory. Critical jobs can be performed manually until the equipment is set right. 
Documentation of alternative plans is the responsibility of the computer section and should be fully covered by the organisation's systems and procedures manual. It should state explicitly what the critical jobs are, how they are to be handled in case of equipment failure, where compatible equipment is located, who will be responsible for each area during downtime and what dead-lines must be met during the emergency. A written manual of procedures concerning what steps must be undertaken will help expedite the unfavourable situation. Otherwise, panic will result in the least efficient methods when time is of the essence. 
2.11.4 Post-implementation Review: The specific aims of a Post Implementation Review are to: 
♦ evaluate the project team’s achievements against the original objectives set out in the Business Case; 
♦ measure and compare actual system performance against that specified; 
♦ compare actual incurred project costs against the original estimated costs, and make revised cost projections; 
♦ learn for the future in order to avoid repeating mistakes.

As mentioned earlier that post implementation review measures and compares actual system performance against that specified. There are two basic dimensions of information systems that should be evaluated. The first dimension is concerned with whether the newly developed system is operating properly. The other dimension is concerned with whether the user is satisfied with the information system with regard to the reports supplied by it. 
2.11.4.1 Development evaluation: Evaluation of the development process is primarily concerned with whether the system was developed on schedule and within budget. This is a rather straightforward evaluation. 
2.11.4.2 Operation evaluation: The evaluation of the information system's operation pertains to whether the hardware, software and personnel are capable to perform their duties and they do actually perform them so. Operation evaluation answers such questions: 
1.
Are all transactions processed on time? 
2.
Are all values computed accurately? 
3.
Is the system easy to work with and understand? 
4.
Is terminal response time within acceptable limits? 
5.
Are reports processed on time? 
6.
Is there adequate storage capacity for data?

If the review reveals that benefits are not being achieved to the extent originally planned, it will be necessary to find out why this is so. Can modifications be made to solve the problem, or were the original projections based on unsound assumptions? Have the requirements of system users changed to a degree which renders the original objectives of the system less relevant than they were in the original proposal? These and similar questions should be asked by the review team to determine whether existing plans for the system require modification; or even, in extreme cases, whether the system should be abandoned for a completely different approach. The prime objective should always be to understand how best to move forward from the current position, rather then merely to understand the historical reasons for failure. 
The report will be presented to top management who must then decide to: 
♦ endorse continuation of the system; 
♦ approve plans to modify the system; 
♦ terminate the system and make arrangements for a new course of action.

2.11.4.3 Information evaluation: The objective of an information system is to provide information to support the organisational decision system. Therefore, the extent to which information provided by the system is supportive to decision making is the area of concern in evaluating the system. However, it is practically impossible to directly evaluate an information system's support for decision making in an organisation. It must be measured indirectly. This approach is based on the concept that the more frequently a decision maker's information needs are met by a system, the more satisfied he tends to be with the system. Conversely, the more frequently necessary information is not available, the greater are the efforts required obtaining the necessary information, and hence, there will be greater dissatisfaction with the information system. Thus, satisfaction can be used as a measure to evaluate the information provided by an information system. Measurement of user satisfaction can be accomplished using the interview and questionnaire technique.

2.12 SYSTEMS MAINTENANCE 
Most information systems require at least some modification after development. The need for modification arises from a failure to anticipate all requirements during system design and/or from changing organisational requirements. The changing organisational requirements continue to impact most information systems as long as they are in operation. Consequently periodic systems maintenance is required for most of the information systems. Systems maintenance involves adding new data elements, modifying reports, adding new reports, changing calculations, etc. Maintenance can be categorised in the following two ways: 
1. Scheduled maintenance is anticipated and can be planned for.
2. Rescue maintenance refers to previously undetected malfunctions that were not anticipated but require immediate solution. A system that is properly developed and tested should have few occasions of rescue maintenance.

2.13 ORGANISATIONAL STRUCTURE OF IT DEPARTMENT We will now give a brief introduction about the management structure of IT department. 
Management Structure 
Management
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2.13.1 Line management Structure: The information system management subsystems in an organisation attempt to ensure that the development, implementation, operation and maintenance of information systems proceed in a planned and controlled manner. They function to provide a stable environment in which information systems are built and operated on a day-to-day basis. Several levels of management subsystems have been identified corresponding to the organisation hierarchy and major functions performed within a data processing installation.

Top Management: Top management of the organisation must ensure that the data processing installation is well managed. It is responsible primarily for long run policies decisions on how computers will be used in the organisation. 
IS Management: IS management has overall responsibility for planning and control of all computer activities. It also provides inputs to top management’s long run policy decision making and translates long run policies into short run goals and objectives. 
Systems Development Management: Systems Development Management is responsible for the design, implementation and maintenance of application systems. 
Programming Management: Programming management is responsible for programming new systems, maintaining old systems and providing general systems support software. 
Data administration: Data administration is responsible for the control and use of an organisation’s data including the database and library of application system files. 
Security administration: Security administration is responsible for the physical security of the data processing and IS programs. 
Operations Management: Operations Management controls the day-to-day operations of data processing systems. It is responsible for data preparation; the data flow through the installation, production running of systems, maintenance of hardware and sometimes maintenance of program and file library facilities. 
Quality assurance management: Quality assurance management undertakes an in-depth quality assurance review of data processing in each application system. This review involves a detailed check of the authenticity, accuracy and completeness of input, processing and output. 
2.13.2 Project Management Structure: In project management, project requests are submitted to and prioritized by the steering committee. The project manager, who may be a non-IS staff member, should be given complete operational control of the project and be allocated the appropriate resources for the successful completion of the project. IS auditors may be included in the project team as control advocates and experts. They also provide an independent, objective review to ensure that the level of commitment of the responsible parties is appropriate.

Duties and Responsibilities: 
The structure of an IT Department is divided into two main areas of activity: 1. Information processing. 2. System development and enhancement.

Information Processing or IP is primarily concerned with the operational aspect of the information-processing environment and often includes computer operations, systems programming, tele-communications and librarian functions. 
System development is concerned with the development, acquisition and maintenance of computer application systems and performs systems analysis and programming functions. 
Data entry: The data entry supervisor is responsible for ensuring whether the data is authorized, accurate and complete when entered into the system. 
Components in the input subsystem are responsible for bringing information into a system. The information takes two forms: first, it may be raw data to be processed and perhaps applied against the database; second, it may be instructions to direct the system to execute particular processes, updater or interrogate particular data, or prepare particular types of output. Both types of information input must be validated. Any errors detected must be controlled so that the input resubmission is authentic, accurate, complete, unique and timely. 
File Library : The file librarian is responsible for recording, issuing, receiving and safeguarding all programs and data files that are maintained on computer tapes or disks in an Information systems Processing Facility (IPF). 
Managing the organisation’s library of machine-readable files involves three functions. 
1. Files must be used only for the purposes intended.
2. The storage media used for files must be maintained in correct working order. 

3. A file backup strategy and file retention strategy must be implemented.
Files should be stored in a secure room adjacent to or near the computer room to facilitate the issue of files for processing and their return upon completion of processing. Like the computer room, the file storage room must have a stable environment, constant temperature, no dust, etc. 
Files should be issued only in accordance with a predetermined application system schedule or on the basis of an authorised requisition. In the case of the authorized daily run schedule, the file librarian retrieves the files, transports them to the computer room, and collects them periodically after the application systems have been run. In all other cases file librarians must check that a person who requests a file is authorized to use the file; they must then issue the file only if that person has an authorized requisition. Otherwise, improper modifications may be made to programs, data or procedure files. To keep a record of all events that occur to files, a log must be maintained. 
Control Group: The control group manages the flow of data and is responsible fore the collection, conversion and control of input, and balancing the distribution of output to the user community. The input/output control group should be in a separate area where only authorized personnel are permitted. The supervisor of the control group usually reports to the Information systems Processing Facility (IPF) operations managers. 
Operations: Operations management is responsible for the daily running of hardware and software facilities so that the production application system can accomplish their work and development staff can design, implement and maintain systems. Though there are some variations across the organisations, the operations group within the IT department undertakes seven major functions. 
♦ Computer operations. 
♦ Communication network control. 
♦ Data preparation 
♦ Production work flow control 
♦ File library 
♦ Documentation library 
♦ Performance monitoring.

Security Administration: The security administrator in a data processing organisation is responsible for matters of physical security. In other words, the security administrator attempts to ensure that the physical facilities in which the systems are developed, implemented, maintained and operated are safe from threats that affect the continuity of operation. He may report to an executive who assumes overall responsibility for all security matters with the organisation. 
Physical Security :A complete reliable protection scheme must take into account the possibility of physical attacks on the database, ranging from disclosure of a password to theft of the physical storage devices. We can protect well by encrypting data. A high security system needs better identification than a password, such as personal recognition of the user by a guard. 
Data Security : Database management systems often provide controls over data definition and data manipulation facilities. In environments, which combine database management with online transaction processing, access to the database objects such as tables or views can be controlled through internal database mechanisms, which limit what the transaction or program, can do. Various auditing or journaling are also available. Utility access and submission, as well as monitoring and performance tools, should be restricted to appropriate personnel.
Conducting a security program: A security program is a series of ongoing, regular, periodic evaluations conduced to ensure that the physical facilities of an Information System are safeguarded adequately. The first security evaluation conducted may be a major exercise; the security administrator has to consider an extensive list of possible threats to the organisation, prepare an inventory of assets, evaluate the adequacy of controls, implement new controls, etc. Subsequent security evaluations may focus only on changes that have occurred, perhaps in light of the purchase of new hardware or a new threat etc. Nevertheless, even in the absence of visible changes, security evaluations need to be repeated periodically to determine whether covert changes have occurred that necessitate modifications to controls. Various steps involved are:
♦ Preparation of a project plan 
♦ Identification and valuation of assets 
♦ Threats identification 
♦ Exposure analysis

♦ Controls adjustment 
♦ Report preparation.

Production Work Flow Control: Production workflow control in an IS, is the responsibility of a control section. The control section manages the flow of data between users and the information system, and between data preparation and the computer room. If a separate control section is set up. It is also more difficult for operators and data preparation personnel to collude and to perpetrate a fraud – for example, by alerting input data.

Quality Assurance: QA group is responsible for testing and verifying whether the programs, program changes and documentation adhere to standards and naming conventions before the programs are moved into production. 
Once data preparation is complete, the control section collects the source data and machine readable data and checks to see if all data for the production have been prepared. It also may be responsible for preparing any job control language parameters needed for the run. While job control language commands that remains constant should be stored on a secure procedures file and involved at application system run time, others have to be prepared prior to processing since they vary from run to run. For example, the parameters specifying the job priority or expected run time may need to be altered. The machine-readable data and job control language commands are then dispatched to the computer room for processing. 
Systems Analysts: System analysts are responsible for interpreting the needs of the user, determining the programs and the programmers necessary to create the particular application. 
System analysts design systems based on the needs of the user. For the auditor acting as a participant in the system development process, the information processing system design phase is one of major involvement. From system effectiveness viewpoint the auditor is concerned with whether the design meets strategic requirements. From efficiency viewpoint the auditor is concerned with the resources that will be needed to run the system. From safeguarding access and data integrity viewpoint the auditor is concerned with the controls designed into the system. 
During this phase the auditor also evaluates the ongoing auditability of the system. The auditor may deem it necessary to build certain audit capabilities into the system in the form of audit modules. These modules capture data or examine conditions of interest to the auditor concurrently with production running of the system. When evaluating the information processing system design phase, either as a participant in the design process or in an ex post review capacity, the auditor must examine six major activities: 
♦ Elicitation of detailed requirements 
♦ Design of the data/information flow 
♦ Design of the database 
♦ Design of the user interface 
♦ Physical design 
♦ Design of the hardware/software configuration.

Applications Programming: Applications programmers are responsible for developing new systems and for monitoring systems in production. 
They should work in a test only environment and should not move test versions into the production environment. Application programmers should not have access to system program libraries.

Systems programming: System programmers are responsible for maintaining the systems software including the operating systems. 
Both the nature of system software and systems programming activities present control problems for management. System software is shared system resource; thus, errors or irregularities in the software may be propagated through any application systems that use it. Furthermore, system software often must operate in a privileged mode if it is to be able to perform its functions. This privileged status can be abused. For example, system software might be used to gain unauthorised access to private data that can be sold to competitors or to allow jobs to execute without being charged for resource consumption via the normal job accounting software. In the latter case, for example, system programmers may be carrying out private consulting activities and using the machine as a free resource. 
Controlling system programmers is a difficult task. They are highly skilled individuals who often work alone or in small groups. Thus, it is difficult to exercise traditional control over their activities, such as separation of duties and independent checks on performance. Moreover, they often work in crisis situations where the need to get a job running overrides the need to maintain established control procedures. 
Local Area Network (LAN) Administration: LAN administrator is responsible for technical and administrative control over the local area network. 
This includes ensuring transmission links are functioning correctly, backups of the system are occurring and software/hardware purchases are authorized and properly installed. In smaller installations, this person may be responsible for security administration over the LAN. The LAN administrator should have no application responsibilities, but may have end-user responsibilities. The LAN administrator may report to the director of the IPF and in a decentralized operation, he can report to the end-user manager. 
Help Desk Administration: The Help Desk Administrator is responsible for monitoring, improving and controlling system performance. It may be useful when data entry is not based upon a dedicated source document. If users are uncertain about the nature or format of the data to be entered into a particular field, they may ask the system to provide information to assist them. This information might give a more complete explanation of the data item and the format for the entry of a particular value. It may also describe the validation rules that apply to the item. The Help Desk facility is especially important if inexperienced or novice users will submit data to the system. In today’s IS environment it is important to have a technical administration help desk function that specializes in operating system enhancement techniques used by systems programming. 
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