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Notes of System Analysis and Design

What is a system? Define systems analysis and its purpose.

System: The term system is derived from a Greek word systema, which means an organized relationship among functioning units or components.

There are more than a hundred definitions of the word system, but most seem to have a common thread that suggests that a is an orderly grouping of interdependent components linked together according to a plan to achieve a specific objective. The word component may refer to as physical parts, managerial steps or a subsystem in a multilevel structure. The components may be simple or complex, basic or advanced. While dealing with computers, components might be a single computer with keyboard, memory and printer or a series of intelligent terminals linked to a mainframe or a server in case of computer networking. In either case, each component is a part of the total system and had to do its share of work for the system to achieve the intended goal. 

The study of systems concepts has three basic implications:

1. A system must be designed to achieve a predetermined objective.

2. Inter-relationships and inter-dependence must exist among the components.

3. The objective of the organization as a whole have, higher priority than the objective of its subsystems.

Systems Analysis: Systems analysis is the application of the systems approach to the study and solutions of the problems using a computer-based environment. Systems’ thinking is integral to systems work. Organizations are complex systems that consist of interrelated and interlocking subsystems. Changes in one part of a system have both anticipated and unanticipated consequences in other parts of the system. The systems approach is a way of thinking about the analysis and design of computer-based applications. It provides a framework for visualizing the organizational and environmental factors that operate on a system. When a computer is introduced into an organization various functions and dysfunction operate on both the user as well as the organization. Among the +ve consequences are improved performance and feeling of achievement with quality information, among the unanticipated consequences might be (i) a possible threat to the employees that their work no longer “measures up”, (ii) decreased morale of the persons who were not consulted about the installations, and (iii) a feeling of intimidation by users who have limited training in new computer.

Systems analysis and design focus on systems, procedures and technology. Having a firm grasp of the makeup of the system in question is a pre-requisite for selecting the procedure or introducing the computer for implementation. Thus, for an analyst, a background in the system concepts and the ways organizations’ function are helpful.

Characteristics of a good system

A system is considered to be a good one if its possesses the following major characteristics:

1. Organization: The term organization means overall structure and order of authority in the system. In other words, organization refers to the arrangement of components (physical and logical) that help to achieve the desired objectives. Such an arrangement is usually represented by means of an organizational chart, e.g., in the design of a business system, the hierarchical relationship starting with the president on top and leading downward to peons/blue-collar workers represents the organization structure. This arrangement portrays a system-subsystem relationship, defines the authority structure, specifies the formal flow of information and formalizes the chain of command. In a similar fashion, an individual computer system is designed around an input device, a CPU, an output device and one or more external storage units. Then linked together, they work as a whole system for producing information.

2. Interaction: Interaction refers to the manner in which each component function with other components of the system in a computer system, they must interact with the I/O devices to solve a problem. In turn, main memory (RAM) holds programs and data that ALU uses for computations. The interrelationship between these components enables computer to perform or solve the problem.

3. Interdependence: ​Interdependence means that the parts of the system depend upon each other. The components are coordinated and linked according to a plan. A subsystem in an organization may depend on output of another subsystem as input for proper processing. In computer, the output of one program may be used as the input to the other programs. This interdependence is crucial in systems work.

4. Integration: Integration refers to the holism of the system. Integration is concerned with how a system is tied together. It means that parts of the system work together within the system even though each part performs a unique function. If the components are integrated perfectly, they will produce a synergistic effect and greater total impact than if each component works separately.

5. Central Objective: The last characteristic of a system is its central objective. The objectives may be divided into two categories: real or stated. Although a stated objective may be the real objective, however, it is common to state one objective and operate/struggle to achieve another. The important point is that user must know the central objective of a computer application in the earlier stages of the analysis for a successful design and conversion. Sometimes, the political and organizational considerations often could the real objectives. Therefore, the analyst must work around such obstacles to identify the real objective of the proposed change.

Elements of a system

In most cases, systems analysts operate in a dynamic environment where change is a way of life. To reconstruct a system, the following key elements must be considered:

1. Outputs and inputs: Usually, a system is designed to produce an output that has value/importance to its users. Regardless of the nature of the output, it must be in correspondence with the expectations of the intended user. Inputs are the elements that enter into the system for processing. Output is the result of the processing. A system gets input to produce output in much the same way that a business brings in human, financial and material resources to produce goods and services. It is important to note that determining the output is a first step in specifying the nature, amount and regularity of the input needed to operate a system. In systems analysis, the first concern is to determine the user’s requirements of a proposed computer system – i.e., specifications of the output that the computer is expected to provide for achieving/meeting user requirements.

2. Processor(s): The processor is an element of a system that involves the actual transformation of input into output. Depending on the specifications of the output, processors may modify the input totally or partially. So, if the specifications of output change, the methods of processing also change.

3. Control: The control element guides the system. It is the decision-making subsystem that controls the pattern of activities governing input, processing and output. In a computer system, the operating system and accompanying software influence the behavior of the system. In a similar fashion, in an organization, management controls the flow, handling and outflow of activities that affects the welfare of the business, as a decision-making body.

In systems analysis, knowing the attitude of the individual who controls the area for which a computer is being considered can make a difference between the success and failure of the installation. Management support is required for securing control and supporting the objective of the proposed change.

4. Feedback: Control in a dynamic system is achieved by feedback. Feedback measures output against a standard in some form of cybernetic (the science of communication and control in machines) procedure that includes communication and control. After the output is compared against the performance standards, changes can result in input or processing and, consequently, the output

In system analysis, the feedback is important in different ways. During analysis, the user may be told that the problem in a given application verify his/her initial concern and justify the need for change. Another form of feedback comes after the system is I implemented. The user informs the analyst about the performance of the new installation. This feed back often results in enhancements to meet the user’s requirements. (Grammatically, feedback means: part of the output of a system to its source, so as to modify it).

5. Environment: The environment is the “supra system within which an organization operates. It is the source of external elements that impinge on (make an impact) the system. In fact, it often determines how a system must function, e.g., in a business corporation, the organization’s environment consisting of vendors (sellers), competitors, and others may provide constraints (doing something by force) that influence the actual performance of the business.

6. Boundaries and interface: a system should be defined by its boundaries – the limits that identify its components, processes and interrelationships when it interfaces (surface common to two areas) with another system.

Each system has boundaries that determine its sphere of influence and control. Due to, in systems analysis, knowledge of the boundaries of a given system is crucial in determining the nature of its interface with other system for successful design.

Types of systems

Following are the different system types.

1. Physical or abstract system: Physical systems are tangible (touchable) entities that may be static or dynamic in operation, e.g., the physical parts of the computer center are the offices, desks and chairs that facilitate operation of the computer. They are static, as they can be seen and touched. In contrast, a programmed computer is a dynamic system. Data, programs, output and application change as the user’s demand or the priority of the requested information change.

Abstract systems are conceptual or non-physical entities. They may be as straight forward, as formulas of relationship among sets of variables or model – abstract coneptualization of physical situations. A model is a representation of a real or planned system. The use of models, make it easier for the analyst to visualize relationship in the system under study. The underlying objective is to point out the significant elements and the key interrelationship of a complex system.

2. Open or closed systems: This classification of systems is based on their degree of independence. An open system has many interfaces with its environment. It permits interaction across its boundaries; it receives inputs form and delivers outputs to the outside. In information system falls into this category, since it must adapt to the changing demands of the user. In contrast, a closed system is isolated from environmental influences. In reality, a completely closed system is rare (unusual). In system analysis, organizations, applications and computers are invariably open, dynamic systems influenced by their environments.

3. Man made information systems: Information reduces uncertainty about a state or event. An information system is the basis for interaction between the user and the analyst. It determines the nature of the relationships among decision-makers. Due to, an information system may be defined as a set of devices, procedures and operating systems designed around user-based criteria to produce information and communicate it to the user for planning, control and performance. In systems analysis, it is important to keep in mind that considering an alternative system means improving one or more of these criteria.

System Models

Models are used more widely and with greater variety in systems analysis than any other field. The analyst begins by creating a model of the reality (facts, relationships, procedures, etc) with which the system is concerned. Every computer system deals with the real world, a problem area or a reality outside itself. The analyst begins by modeling this reality before considering the functions the system is to perform.

The models discussed here are schematic, flow, static and dynamic system models.

1. Schematic models: A schematic model is a two-dimensional chart depicting (shown in the form of pictures, describe in words) system elements and their linkages.

2. Flow system models: A flow system model shows the flow of the material, energy and information that hold the system together. There is an orderly flow of logic in such models. A wide known technique is the Program Evaluation and Review Technique (PERT). It is used to abstract a real world system in model form, manipulating specific values to determine the critical path, interpret the relationships and relay them back as a control. The probability of completion within a time period is considered in connection with time, resources and performance specifications.

3. Static system models: This type of model exhibits one pair of relationship such as activity and time or cost and quantity. The static picture of activity and time relationship can be shown by Gantt chart.

4. Dynamic system models: A dynamic model approximates the type of organization or applications that analysts deal with. It depicts an outgoing, constantly changing system. It consists of (i) inputs that enter the system, (ii) processor through which transformations take place, (iii) the program(s) required for processing, and (iv) the output(s) that result from processing.

Characteristics of an open system

A focus on the characteristics of an open system is particularly timely in the light of present day concerns with computer fraud, invasion of privacy, security controls and ethics (science of morals) in computing. Whereas the technical aspects of systems analysis deal with internal routines within the user’s application area, system analysis as an open system, tends to expand the scope of analysis to relationships between the user area, other users and to environmental factors that must be considered before a new system is finally considered. Furthermore, being open to suggestions implies that the analyst has to be flexible and the system being designed has to be responsive to the changing needs of the user and the environment.

Important characteristic of open systems are identified as:

1. Input from outside: Open system are self-adjusting and self-regulating. When functioning properly, an open system reaches a steady state or equilibrium, e.g., in a retail firm, a steady state exists when good are purchased and sold without being either out of stock or overstocked. An increase in the cost of goods forces a comparable increase in prices or decrease in operating costs. This response gives the firm its steady state.

2. Entropy: All dynamic systems tend to run down overtime, resulting in entropy or loss of energy. Open systems restrict entropy by seeking new inputs or modifying processes to return to a steady state.

3. Process output and cycles: Open systems produce useful output and operate in cycles, following a continuous flow path.

4. Differentiation: Open systems have a tendency toward an increasing specialization of functions and a greater differentiation of their components. This characteristic offers a compelling reason for increasing value of the concept of systems in the systems analyst’s thinking.

5. Equifinality: The term implies that goals are achieved through differing courses of actions and a variety of paths. In most systems, there is more of a consensus (general agreement) on goals than on paths to reach goals.

Understanding system characteristics helps analysts to identify their role and relate their activities to the attainment of the firm’s objectives as they undertake a system project. Analysts have opportunities to adapt the organization to changes through computerized applications so that the system does not “run down”. A key to this process is information feedback from the prime user of the new system as well as from top management.

Following table summarizes the main elements and reinforces the theme that the process of designing information systems borrows heavily from a general knowledge of systems theory. The objective is to make a system more efficient by modifying its goals or changing the outputs.

System theory and information system design

	Primary system element
	Relevance for information system design

	1. A system is an entity
	Define system under study before evaluating its subsystems

	2. A system has components
	Determine the primary component of the present system and how they relate to one another before deciding on design changes.

	3. A system is goal oriented
	Specify the goal(s) of information system under study

	4. A system comprises input/processing/output
	Specify the inputs, processing, outputs of the information system being analyzed

	5. A system increases entropy
	Designing an information system is critical to the organization’s performance and growth

	6. a system exhibits equifinality
	An information system has many components and there are several ways of designing it to achieve the same goal

	7. A system maintains a steady state
	An information system should be designed to stabilize and maintain the informational needs of management to reduce uncertainty in decision making


The System Development Life Cycle

To understand system development, we need to recognize that a candidate system has a life cycle, just like a living system or a new product. Systems analysis and design are keyed to the system life cycle. The analyst must progress from one stage to another methodically; answering key questions and achieving results in each stage.

Following steps are taken during the process of system development life cycle.

1. Recognition of need – what is the problem? One must know that the problem is before it can be solved. The basis for a candidate system is recognition of need for improving information system or a procedure, e.g., a supervisor may want to investigate the system flow in purchasing. Such need lead to a preliminary survey or an initial investigation to determine whether an alternative system can solve the problem.

If the problem is serious enough, management may want to have an analyst to look at it. Such an assignment implies a commitment, especially if the analyst is hired from outside. In larger environments, the analyst’s first task is to prepare a statement specifying the scope and objective of the problem. He/she then reviews it with the user for accuracy. At this stage, only rough “ball bark” estimate of the development cost of the project may be reached. However, an accurate cost of the next phase – the feasibility study – can be produced.

2. Feasibility study: Depending on the results of the initial investigation, the survey is expanded to a more detailed feasibility study. A feasibility study is a test of a system proposal according to its workability, impact on organization, ability t meet user needs, and effective use or resources.

It focuses on three major questions:

i. What are the user’s demonstrable need and how does a candidate system meets them

ii. What resources are available for given candidate systems? Is the problem worth solving?

iii. What are the likely impacts of the candidate system on the organization? How well does it fit within the organization’s master MIS plan.

Each of these questions must be answered carefully. They revolve around investigation and evaluation of the problem, identification and description of candidate system, specification of performance and the cost of each system and final selection of the best system.

The objective of a feasibility study is not to solve the problem, but to acquire a sense of its scope. During the study, the problem definition is crystallized and aspects of the problem to be included in the system are determined. Consequently, cost and benefits are estimates with greater accuracy at this stage.

The result of this feasibility study is a formal proposal. This is simply a report – a formal document detailing the nature and scope of the proposed solution. The proposal summarizes what is known and what is going to be done. It consists of the following:

i. Statement of the problem – a carefully worded statement of the problem that led to analysis.

ii. Summary of the findings and recommendations – a list of the major findings and recommendations of the study. It is ideal for the users who require quick access to the result of analysis of the system under study.

iii. ​Details of findings: -- an outline of the methods and procedures undertaken by the existing system followed by coverage of the objectives and procedures of the candidate system. Discussion of the output reports, file structures and costs and benefits of the candidate system are also included.

iv. Recommendations and conclusions – specific recommendations regarding the candidate system, including personnel assignments, costs, project schedules, and target dates.

After the management views the proposal, it becomes a formal agreement that paves the way for actual design and implementation. This is a crucial decision point in the life cycle. Many projects die here, whereas the more promising ones continue through implementation. Changes in the proposal are made in writing, depending on the complexity, and size of the project. It is simply common sense to verify changes before committing the project to design.

3. Analysis: Analysis is the detailed study of the various operations performed by a system and their relationship within and outside of the system. A key question is what must be done to solve the problem? One aspect of analysis is defining the boundaries of the system and determining whether or not a candidate system should consider other related systems. During analysis, data are collected on available files, decision points and transactions handled by the present system. The commonly used tools in analysis are data flow diagrams, interviews, onsite observations and questionnaires.

Once analysis is complete, the analyst has a firm understanding of what is to be done. The next step is to decide how the problem might be solved. Thus, in systems design, we move from the logical to the physical aspects of the life cycle.

4. Design: The most creative and the challenging phase of the system life cycle is system design. The term design describes a final system and the process by which it is developed. It refers to the technical specifications that will be applied in the implementation of the candidate system. It also includes the construction of programs and program testing. The key question here is: How should the problem be solved it can be answered as follows.

The first step is to determine how the output is to be produced and in what format. Samples of output and input are also presented. Second input data and master files (database) have to be designed to meet to the requirements of the proposed output. The processing phases are handled through program construction and testing, including a list of the programs need to meet the system’s objectives and complete documentation. Finally, details related to the justification of the system and an estimate of the impact of the candidate system on the user and the organization are documented and evaluated by management as a step toward implementation.

The final report prior to the implementation phase includes procedural flowcharts, record layouts and a workable plan for implementing the candidate system. Information on personnel, money, hardware, facilities and their estimate cost must be available. At this point, projected costs must be close to the actual costs of the implementation.

5. Implementation: The implementation phase is less creative than system design. It is primarily concerned with user training, site preparation, and file conversion. When the candidate system is linked with the terminals or remote sites, the telecommunication network and tests of the network along with the system are also included under implementation.

During the final testing, user acceptance is tested, followed by training. Depending on the nature of the system, extensive user training is required.

In the extreme, the programmer is falsely viewed as someone who ought to be isolated from other aspects of the system development. Programming is itself design work. The initial parameters of the candidate system should be modified as a result of programming efforts. Programming provides a “reality test” for the assumptions made by the analyst. Therefore, it is a mistake to exclude programmers from the initial system design.

System testing checks the readiness and accuracy of the system to access, update and retrieve data from new files. Once the program becomes available, test data are read into the computer and processed against the file(s) provided for testing. If successful, the program is then run with “live data”. Otherwise, a diagnostic procedure is used to locate and correct errors in the program. In most conversions a parallel run is conducted, where the new system runs simultaneously with the “old” system. This method provides added assurance against errors in the candidate system and also gives the user staff an opportunity to gain experience through operation. However, in some cases, parallel processing is not practical, e.g., it is not plausible to run two parallel online point-of-sale systems for a retail chain. In any case, after the candidate system proves itself, the old system is phased out.

THE ROLE OF THE SYSTEMS ANALYST

Analyst: Analyst is a person who conducts a methodical study and evaluation of the activity such as a business to identify its desired objectives in order to determine procedures by which these objectives can be gained. OR 

“The task of the system analyst is to elicit needs and resource constraints and to translate them into a viable operation”.
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